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Foreword 


This edition of the Minerals Yearbook provides a record of performance 
of the world's minerals industry during 1969. It continues the Federal Govern- 
ment's historical record of mineral industry developments, begun on an annual 
basis in 1882. The intervening 88 years have seen this report grow from a 
one-volume publication devoted principally to domestic activities to three 
books encompassing global mineral industry developments. The general con- 
tent of the individual volumes is as follows: 


Volume I-II, Metals, Minerals, and Fuels, contains chapters on virtually 
all metal, nonmetal, and mineral fuel commodities important to the domestic 
economy. In addition, it includes a general review chapter on these industries, 
a statistical summary, and chapters on employment and injuries and on 
technologic trends. 


Volume III, Area Reports: Domestic, contains chapters covering the mineral 
industry of each of the 50 States, the U.S. island possessions in the Pacific 
Ocean and the Caribbean Sea, the Commonwealth of Puerto Rico, and the 
Canal Zone. This volume also has a statistical summary chapter, identical 
with that in Volume I-II, and a chapter on employment and injuries. 


Volume IV, Area Reports: International, presents the latest available 
mineral statistics for more than 130 foreign countries and areas and discusses 
the importance of minerals to the economies of these nations. A separate 
chapter reviews minerals and their relationship to the world economy. 

The Bureau of Mines will continue its efforts in the years ahead to increase 
the Yearbook's value to its many users. Toward that end, the constructive 
comments and suggestions of readers will be most welcome. 


EL RBURT F. OsBonN, Director 
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Minerals in the World Economy 


By Charles L. Kimbell : 


Geared to the continued growth in 
world industrial and economic activity, 
overall world output, trade and consump- 
tion of most mineral commodities contin- 
ued to increase in 1969. In fact, output of 
several major mineral commodities appar- 
ently advanced more rapidly than did 
overall industrial production. The United 
Nations index of industrial production for 
1969 stood at 150 (base: 1963—100) —10 
index points, or 7.1 percent, higher than 
the 1968 level of 140. In contrast, world 
output of ingot steel and steel castings ad- 
vanced 8.4 percent between 1968 and 1969, 
while world crude oil output moved up: 
ward by 7.9 percent. These commodities, 
although not necessarily barometers of 
overall mineral production growth, are 
most significant in that they are the lead- 
ing mineral products in terms of total dol- 
lar value of world output. It should be 
noted also that these pronounced upturns 
in output are not simply short term up- 
swings—crude stecl output advanced by 72 
percent in 1968 over that of 1967, while 
1968 crude oil output was 9.4 percent 
greater than in 1967. 

It is significant that despite these in- 
creases in production (and many others as 
well), prices for many commodities ad- 
vanced appreciably during 1969. Only part 
of these price increases could be attributed 
to increasing costs of production, process- 
ing, and shipping. Despite production in- 
creases, demand continued to rise, and in 
some cases, growth in the latter exceeded 
the growth in output, stimulating price in- 
creases. 

Among mineral commodities traded, 
crude oil continued to be the overwhelm- 
ingly dominant single commodity in 1969, 
and as such, some indication of the quan- 
tity moved and direction of movement 
seems in order. While complete 1969 data 
comparable to those provided for 1968 
later in this chapter are not yet available, 
total crude oil exports may have reached 
1,100 million tons or more in 1969. Prelim- 


inary and partial tabulations of world 1969 
crude oil movement record the shipment 
of 905 million tons, distributed as follows, 
by general area of origin: 


Share of total 
Exporting area (percent) 
1967 1968 1969 

Near Eat. iden 51.0 51.0 50.5 

Caribbean. ............ 18.5 16.7 15.1 

North Africa. .......... 18.2 17.1 18.2 
U.S.S. R. and other 

Communist Europe... 6.0 5.5 44.7 

Orbe ; 11.8 9.7 11.5 

—— € ——— 

Tot. 100.0 100.0 100. 0 


Source: The British Petroleum Company, Ltd. 
Statistical Review of the World Petroleum Industry 
for 1967, 1968, and 1969. 

Most significant in the tabulation is the 
continued decline of the Caribbean area— 
most prominently of Venezuela—as a 
source. Also worthy of note are the contin- 
ued growth of North Africa and the ina- 
bility of the U.S.S.R. and other Communist 
Europe to retain their percentage share, 
despite efforts to expand such trade in re- 
cent past years. 

The following tabulation lists the per- 
centage distribution of the same 905-mil- 
lion-ton partial 1969 export total on the 
basis of principal destinations: 


Share of total 


Importing area (percent) 
1967 1968 1969 
West Europe 50.5 50.3 51.6 
United States 14.6 14.5 14.5 
Japan See eo eas 18.5 15.0 15.1 
Other... .-.-.----------- 21.4 20.2 18.8 
Total............ 100.0 100.0 100.0 


Source: The British Petroleum Company, Ltd. 
Statistical Review of the World Petroleum Industry 
for 1967, 1968, and 1969. 

Most significant here is the sharp upturn 
in the West European share, the continued 
increase in the Japanese share, the relative 
stability of the U.S. share, and the conse- 


1 Physical scientist, Bureau of Mines, Washing- 
ton, D.C. 
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quent decline in the share accounted for 
by other Nations—this despite the consid- 
erable expenditures of the world petro- 
leum industry for refineries in less devel- 
oped countries. 

Aside from the crude oil trade, there is 
a growing trade in refinery products. Based 
on available 1969 information and extrapo- 
lating from 1968 results that are fairly 
firm, 1969 total world exports of petroleum 
refinery products for fuel use (excluding 
lubricants, petrochemical feedstocks, and 
other similar nonfuel products) probably 
approached 330 million tons. 

As in the case of petroleum, comprehen- 
sive and complete data on the 1969 steel 
trade were not available at this writing, 
but preliminary 1969 data for 22 countries 
including Canada, the United States, the 
nations of the European Economic Com- 
munity (EEC) and European Free Trade 
Association (EFTA), japan, and sev- 
eral others (excluding most prominently 
the U.S.S.R.) indicate a growth of over 3 
percent in trade of steel ingots and semi- 
manufactures; if projected to cover the 29 
steel-exporting nations listed in table 47 of 
this chapter, this figure, would give an ag- 
gregate export of the order of 75,600,000 
tons for 1969. 

The two major areas of international hos- 
tilities—Southeast Asia and the Near East 
—continued to influence mineral commod- 
ity supply patterns in 1969. In Southeast 
Asia, the continued presence of U.S. forces 
in South Vietnam, with the necessary at- 
tendent support and supply facilities, even 
at the reduced levels relative to those of 
1968, raised that area’s requirements for 
imports of refined petroleum and certain 
other mineral commodities, such as ce- 
ment, considerably above the level needed 
to support the indigenous population. In 
the Near East, continued interdiction. of 
the Suez Canal as a route for Near East 
crude oil to European markets had essen- 
tially been compensated for by increased 
shipments around the Cape of Good Hope 
and by swelling North African output, but 
further dislocations resulted when tcrrorist 
activity interrupted pipeline movement of 
Near East crnde in its overland journey to 
the Mediterranean. 

In Africa, suppression of the breakaway 
Biafran area of Nigeria by the central 
Government contributed to a degree of sta- 
bilization for the mineral industry of that 


civil-war-torn nation. Elsewhere in Africa, 
continued embargo of Rhodesian products 
including, most significantly among miner- 
als, chromite, had a minor overall influ- 
ence on total mineral trade. In the case of 
chromite, the embargo stimulated output 
elsewhere, and hence continucd to influ- 
ence trade patterns in this commodity. 

Space limitations preclude any detailed 
review of the world’s 1969 mincral reserve 
situation on a commodity-by-commodity 
basis, and data are insufficient to deter- 
mine the increase (or decrease) in value 
of mineral reserves and/or resources in ta- 
bles. It must suffice to indicate that re- 
serves of most commodities were increased 
sufficiently to provide for planned produc- 
tion for the next several years, and that 
during 1969, no rapid expansion in de- 
mand for any major commodity threatened 
the reserve-production ratio for the imme- 
diate future sufficiently to cause any major 
dislocations or adjustments in industry pat- 
terns. Nonetheless, from a more long-range 
viewpoint, economic reserves (as opposed 
to total resources, recoverable at any 
price) of ccrtain commodities were only 
questionably adequate considering the con- 
tinued growth of demand, and rescarch ef- 
forts continued to be aimed at solving 
such problems, either through substitution 
for shortage commodities or through im- 
provements in mining and recovery tech- 
nology to lower pro'uction costs on mar- 
ginal resources. 

Efforts continued to be directed at the 
general world problem of stimulating eco- 
nomic growth in less developed countries 
in 1969. Some of these efforts involved 
mineral industries directly or indirectly. 
United Nations agencies and other multina- 
tional groups continued to conduct a num- 
ber of programs of mineral resource explo- 
ration in the world's less developed areas, 
under either long-term low-interest loans 
or outright grants to the less developed 
countries concerned. Morcover, there were 
a number of similar arrangements of a bi- 
lateral nature between a single developed 
country and a single undeveloped country; 
for example, the U.S. Agency of Interna- 
tional Development (AID) programs for 
nonferrous metals and phosphate minerals 
in India. 

While multinational assistance programs 
have generally been restricted to resource 
investigations, in a number of cases bilat- 
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eral arrangements have been extended to 
procesing phases of the mineral industry. 

Another form of assistance to the less 
developed countries has been in the form 
of preferential tariff arrangements such as 
those afforded to the African and Latin 
American Associate Member states of the 


EEC by the six full-member states. Such a 
scheme, involving the United States and 
less developed countries of Latin America 
and possibly other areas as well, was under 
study during 1969, and any such scheme, if 
adopted, presumably will apply to at least 
some mineral commodities. 


PRODUCTION 


The value of world crude mineral pro- 
duction in 1969 was estimated at roughly 
$87,000 million, an increase of about $3,000 
million over the 1968 level.: As in pre- 
vious years, comprehensive, statistically 
consistent. data on the value added by 
processing of these materials in mineral in- 
dustry plants in the various nations are 
wholly lacking, and can be estimated only 
very roughly; presumably the value added 
was $218,000 million or more. 


PRODUCTION INDEX PATTERNS 


United Nations production indexes for 
various sectors of the world's mineral in- 
dustry (excluding that of Communist 
Asia) and for major groups of countries 
are presented in table 1. This series, using 
1963 performance as the base point, indi- 
cates that, while all phases of the mineral 
industry registered gains in 1969 compared 
with their 1968 performance, all crude ex- 
tractive sectors fell short of the growth 
rate for all industrial production. Among 
the mineral-processing sectors, base metal 
processing registered a greater increase 
than did total industrial production, but 
this gain was from a lower starting point 
and the 1969 index for base metal process- 
ing fell just short of that for overall in- 
dustrial production. The nonmetallic min- 
cral processing sector registered production 
gains that enabled it to remain on a par 
with overall industrial production gains, 
while the coal, petroleum, and chemical 
industry production index, which increased 
markedly in 1968 and for that year stood 
considerably above the general industrial 
production index, again in 1969 registered 
a significant gain, placing this industry sec- 
tor once again in the forefront of the var- 
ious sectors of industry that comprise the 
world's total industrial operations. 

Examining the extractive mincral indus- 
try by its major component sectors—metal, 
coal, and petroleum (including natural gas) 


—the pattern of growth of each varied 
considerably, while contributing to a gen- 
eral rise in the index for the overall ex- 
tractive industry in the first half of 1969, a 
slight decline in the third quarter, and a 
rise to new highs in the fourth quarter. 
Metal mining started the year with an 
index on a par with that of the total ex- 
tractive industry and ] point above that 
registered for the fourth quarter of 1968, 
advanced more sharply than the total ex- 
tractive industry in the second quarter 
into the third quarter, and registered a de- 
cline in the fourth quarter. Coal mining 
showed a slight gain in the first quarter 
over its performance in the fourth quartet 
of 1968, then declined through the second 
and third quarters and again increased in 
the fourth quarter, following the tradi- 
tional pattern of poor results during the 
Northern Hemisphere summer months. Pe- 
trolcum and natural gas extraction showed 
a slight gain over fourth quarter 1968 re- 
sults in the first quarter of 1969, moved 
significantly upward in the second quarter, 
registered a slight third quarter decline, 
and advanced sharply again in the fourth 
quarter; the bulk of the overall increase 
was attributable on a regional basis to 
consistent increases in performance of the 
industry in the Near East. In contrast to 
pattern of geographic distribution of over- 
all extractive industry growth in past 
years, the Nations of Communist Europe 
(excluding Yugoslavia) recorded no sub- 
stantial gains comparing total year results 
for 1969 with those for 1968—the overall 


2 Estimates based on extrapolation of data for 
1963 compiled for and published in Annales des 
Mines, No. 4, 1966, pp. 7-98, to which has been 
added a factor equal to 11 percent of the total 
reported in that publication to allow for commodi- 
ties not included in the Annales des Mines study. 
Extrapolation is based on United Nations indexes 
of extractive mineral industry production presen- 
ted in table 1 of this chapter, but allows for pro- 
duction by countries not covered by the United 
Nations index. On this basis, figures for previous 
years, in thousand million U.S. dollars, follows: 
1964, 69; 1965, 72 (revised from 1968 edition of 
this chapter); 1966, 76; 1967, 79; 1968, 84. 
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index for extractive industry production 
for these Nations for 1969 stood only 3 
points higher than in 1968, or 44 percent 
above that of 1963. The non-Communist 
world registered a 6-point gain to 130 per- 
cent of its 1963 performance; this was 
chiefly the result of gains registered by the 
less industrialized countries of Asia includ- 
ing the oil countries of the Near East. 

Considering the mineral processing in- 
dustry sectors in terms of their perform- 
ance during 1969, world base metals 
enterprises showed a sharp growth compar- 
ing the first quarter of the year with the 
last quarter of 1968, edged upward slightly 
in the second quarter, declined in the 
third quarter, and registered new highs in 
the fourth quarter; the latter contributed 
significantly to an overall gain of all 
points in the annual average index com- 
pared with that of 1968. Nonmetallic min- 
eral processing operations had a relatively 
poor first quarter, falling 6 points below 
their fourth quarter 1968 level of 143 per- 
cent of 1963 activity, but recovered sharply 
(15 points) in the second quarter, main- 
tained operations at the second quarter 
level through the third quarter, and edged 
upward in the fourth quarter to a new 
quarterly high. In the case of the pctro- 
leum and coal processing and chemical in- 
dustry, growth was fairly steady through 
the year, except for a very slight decline 
in the third quarter. 

On a regional basis, the Communist 
countries of Europe showed greater growth 
in processing industry opcrations than they 
did in the extractive industries, and for 
another ycar showed greater gains relative 
to their 1963 performance than did the 
world's non-Communist countries. How- 
ever, it should be stressed that these gains 
are solely relative to performance of the 
industries of these two areas in 1963, and 
the reader should consider the relative 
performance of these two areas in terms of 
quantitative output, for the gains of the 
Communist nations are from a lower base 
level in terms of quantitative output of 
most commodities. 


QUANTITATIVE COMMODITY OUTPUT 


Table 2 summarizes total world output 
of a number of mineral commodities for 
1967-69, while table 3 gives the regional 
distribution of 1969 output of these com- 
modities in terms of percent of world 


total. Tables within the statistical sum- 
mary section of this chapter provide de- 
tails on distribution of output of selected 
major commodities by major producers for 
1967-69. 


Nonfuel Mineral Commodities.—Of the 
37 metallic mineral commodities listed in 
table 2, 30 registered increases in produc- 
tion in 1969 compared with 1968 results; 
declines were recorded, for the remaining 
seven. While the 1969 data are in general 
preliminary, and subject to revision, ex- 
amination of detailed data for the produc- 
ing countries indicates that in all likeli- 
hood these declines are actual and will not 
be eradicated by inclusion of additional, as 
yet unreported, tonnages. The most 
significant declines were those recorded for 
white arscnic (down 18.3 percent) and 
primary smelter tin (down 2.7 percent); 
other declines were by less than 2 percent. 
The most significant increases on a per- 
centage basis alone were those registered 
for beryl, mine copper, ilmenite, and 
smelter zinc, all of which were up over 9 
percent compared with 1968 performance. 
From the viewpoint of tonnage increases, 
gains in iron ore, pig iron, and steel ingots 
and castings were overwhelmingly domi- 
nant, followed by those registered for 
bauxite, alumina, and aluminum. 


Among the 23 industrial nonmetallic 
mineral commodities for which world out- 
put data arc listed in table 2, 16 showed a 
higher production level in 1969 than in 
1968, while six registered declines. The 
14.6-percent shortfall in graphite produc- 
tion was the greatest from a percentage 
viewpoint, but this was far overshadowed 
from the viewpoint of tonnage by the de- 
clines registered for phosphate rock (25 
percent, 2.1 million tons), pyrite (1.6 per- 
cent, 356,000 tons), and native sulfur (2.0 
percent, 241,000 tons). It should be noted 
that the decline registered for pyrite is in 
part due to exclusion of the U.S. figure for 
1969, which was withheld to avoid disclo- 
sure of individual company data. Also note- 
worthy on a quantitative basis was the 
931,000-carat decline (3.1 percent) in in- 
dustrial diamond output. Among nonme- 
tallic mineral commodities registering sig- 
nificant percentage gains in production in 
1969 were nitrogen content of nitrogenous 
fertilizers (up 9.7 percent), gem diamond 
(up 8 percent), magnesite (up 7.8 per- 
cent), fluorspar (up 6.7 percent), and salt 
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(up 6 percent). On a tonnage basis the 
26.5-million-ton increases in cement out 
put, the 7.6-million-ton upturn in salt pro- 
duction, and the 2.5-million-ton growth in 
nitrogen fertilizer (nitrogen content) were 
most prominent. 

Tables 27 to 40 in the statistical sum- 
mary section of this chapter give details of 
output of major nonfuel mineral commodi- 
ties (both metals and nonmetals) by 
major producers in 1967-69. 

Mineral Fuel Commodities.—Preliminary 
data indicate that world production of en- 
ergy commodities in 1969 reached a new 
high in terms of standard coal equivalent 
(SCE) , as output of all major crude min- 
eral fuels reached new production highs. 
World output of commercial energy 
commodities 3 was about 6,518 million me- 
tric tons SCE, compared with 6,140 million 
metric tons in 1968 and 5,760 million me- 
tric tons in 1967. Each of the commercial 
energy sources listed in table 2 registered 
new record highs in 1969; previous record 
highs for all except coal had been the 
1968 output levels, while the previous rec- 
ord high for coal production was in 1966. 
In 1969 for the third consecutive year, 
crude oil ranked as the leading source of 
energy on a percentage basis, and contin- 
ued to increase its share of the total, as 


did natural gas; both gained at the ex- 
pense of coal, while hydro-geothermal-nu- 
clear power retained a consistent share of 
total as shown in the following tabulation: 


Share of total 
energy production 


Energy source (percent) 
1967! 1968! 19692 

Coal (including lignite).. 38.3 87.0 35.7 

Petroleum 40.4 41.4 42.1 

Natural gass 19.0 19.4 20.0 
Hydro, geothermal, and 

nuclear electricity .... 2.3 2.2 2.2 

Tor! 100.0 100.0 100.0 


! United Nations. World Energy Supplies 1965-68. 

Statistical Papers, Series J, No. 13, New York, 1970, 
. 14. 

? Estimate, based on extrapolation of United 
Nations data for 1968 using world production data 
for listed commodities reported to and published by 
the U.S. Bureau of Mines. 


Among the energy products recorded in 
table 2, which include not only the pri- 
mary energy sources but such processed 
items as coal and fuel briquets, available 
1969 output data show gains for all com- 
modities except anthracite coal and coke 
other than metallurgical. 


Tables 41, 42, and 43, respectively, give 
output of coal, crude oil, and natural gas 
for 1967-69 by major producers. 


TRADE 


GENERAL TRENDS 


The aggregate value of world mineral 
commodity trade in 1969 undoubtedly ex- 
ceeded the estimated $63,230 million level 
attained in 1968, but data available at this 
writing was not sufficiently complete to es- 
timate the 1969 level with any certainty. 
Despite the absence of complete 1969 trade 
data, it was apparent that during this 
year, as in 1968, the less industrialized na- 
tions continued to expand output of min- 
eral commodities for processing in devel- 
oped countries at a greater rate than the 
developing countries expanded internal 
production of such materials. The 1969 ag- 
gregate value of minera] commodities 
traded was increased over that of 1968 by 
increased. shipments of these crude and 
partly processed mineral commodities from 


less developed nations to the developed. 


countries for processing, and also by a 
greater flow of mineral semimanufactures 


from developed countries to those less in- 
dustrialized nations, as their requirements 
for such materials increased. Moreover, 
overall value growth in mineral commodity 
trade was further expanded by generally 
higher prices for a number of commodities 
during 1969. 

In 1968, the most recent year for which 
largely complete trade returns are available 
on a worldwide basis, mineral commodities 
in aggregate were estimated to have ac- 
counted for about 26.5 percent of total 
commodity trade, a somewhat larger share 
of the total than in 1966 or 1967, on a par 
with the 1964 level, but not as great a 
share as in 1965, as shown in the following 
tabulation: 


2 Excludes wood, charcoal, bagasse, animal dung, 
and other minor fuels, although such fuels. are 
used as commercial fuels in some countries, and 
in a few Nations, account for a significant part 
of total energy material production. 
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Estimated value Inerease Mineral 
of all mineral relative to commodities, 
commodities previous share of all 

traded ! year commodities 

(million dollars) (percent) traded 

(percent) 
r 45,620 t 13.3 26.5 
49.870 9.3 26.8 
r 53,060 ' 6.4 26.1 
r 56,540 r 6.6 26.4 
63,230 11.8 26.5 


r Revised. 


! Value estimated from data on major mineral commodities appearing in table 4, to which has been added a 
factor for mineral commodities not included in that table. The factor added is based on comparison of com- 
pore mineral trade value returns for selected countries with data given for these same countries in the source 
or table 4, which includes only the selected mineral commodity groups specified in the footnotes to that 
table. This comparison indicates that the recorded mineral commodities listed in table 4 represent about 81.5 


percent of total mineral commodity trade. 


The tabulation also indicates that in 
reaching the new record high total value 
of $63,230 million, mincral commodities 
registered an 11.8-percent. gain over. 1967, 
the greatest. percentage increase recorded 
since 1964. 


COMMODITY GROUP TRADE PATTERNS 


Table 4 gives the value of world export 
trade in major mineral commodity groups 
for 1964-68 and provides for comparative 
purposes the value of total world commod- 
ity exports. Although major mineral com- 
modities in 1968 accounted for only a 
slightly larger share of total world com- 
modity trade than in recent past years, 
and although each of the major groups of 
mineral commodities has shown virtually 
unbroken growth trends during 1964-68, 
there have been significant. variations in 
the proportion. of total major mincral 
commodity trade accounted for by cach of 
the principal groups of these commodities, 
as shown in table 5. These variations are 
the result of the different growth rates reg- 
istered by the several commodity groups 
liscd. These growth rates are given in 
table 6. The most pronounced trend has 
been the declining proportion of total 
major mineral commodity trade accounted 
for by ores, concentrates, and scrap in 
every year in the period 1964-68. 1n con- 
trast, nonferrous metals generally registered 
gains in cach year during this period, ex— 
cept for a modest slump in 1967 that was 
virtually canceled out by a recovery in 
1968 nearly to the 1966 share level. Iron 
and steel and nonmetals have generally 
shown percentage declines in recent years, 
the former since 1965, the latter since 
1966, while mineral fuels have fluctuated— 
down in their share between 1964 and 


1966, then up in 1967 and down again in 
1968. 

Table 6 also reflects the general upturn 
in the value of export trade in each of the 
major mincral commodity groups. Within 
the 5-year span covered by the table, only 
in the case of iron and steel in 1966 was 
there a decline relative to the previous 
year's level, and this was only a fraction of 
| percent. Comparing the growth rates re- 
corded for the aggregate of the five indi- 
vidual major mincral commodity groups 
listed with that of overall commodity ex- 
port trade for the 5 years shown, the 
major mincral commodity groups showed a 
somewhat greater overall growth in every 
year except 1966. 


REGIONAL TRADE PATTERNS 


Data on the geographic distribution of 
world trade in major mineral commodities 
(metal ores, concentrates, and scrap, ingots 
and semimanufactures of iron and steel 
and of nonferrous metals, crude nonmc- 
tals,* and all mineral fuels) are presented 
in terms of dollar value in tables 7, 8, and 
9 for 1968, the most recent year for which 
rcasonably comprehensive data are avail- 
able. Table 7 is designed to show the im- 
portance of total major mineral commodity 
export trade relative to total commodity 
export trade for the world as a whole and 
for selected individual countries and coun- 
try groups. Table 8 gives the breakdown 
by commodity groups of total major min- 
eral commodity trade, in terms both of ex- 


* Crude nonmetals were not included in this 
group in previous editions of this chapter; thus 
data on trade in major mineral commodities in 
this edition are not comparable with those pre- 
sented in previous cditions. 
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ports from and exports to each of these se- 
lected countries and country groups, 
reflecting to some extent regional self-sufh- 
ciency or the lack thereof for each com- 
modity group. Table 9 shows the direction 
of flow of total value of major mineral 


~J 


commodity trade by selected countries and 
areas. 

The following tabulation gives the dis- 
tribution of world trade in major mineral 
commodities between industrialized nations 
and less developed countries for 1968: 


Sources of exports 


Destinations Industralized Less 
countries developed Total 
countries 
Value in million dollars: 
To industrialized countrie nn. 25,566 17,846 43.412 
To leas developed countries 4.725 3.40 8.128 
7%ö•öÜ“ĩ;ũ᷑ !! ꝛ˙: . est Re ELE 30,291 21.249 51.540 
Share of world total in percent: B di ma B 
To industrialized countries. 49.6 34.6 84.2 
To less developed countries 9.2 6.6 15.8 
J%%Ü˙¹êðêêii ²¼ñb.. r A 58. 8 41.2 100.0 


The data presented in the foregoing tab- 
ulation are not exactly comparable to 
those published in the 1968 edition of this 
chapter, owing to the inclusion in this 
vear's chapter of data on crude nonmetals 
exports. Nonetheless, available information 
indicates that in 1968, the industrialized 
nations provided a larger share of total 
major mineral commodity exports than in 
1967; this reversed a trend extending back 
to at least 1965, under which these nations 
accounted for a steadily decreasing share 
of the export total, while the less devel- 
oped countries had been providing an in- 
creasing share of the total. However, the 
longstanding pattern of industrialized na- 
tions receiving as imports an increasing 
share of the total world major mineral 
commodity exports seemingly remained un- 
altered. 

Considering the contents of table 7, it is 
significant to note the wide variation be- 
tween regions in the share of total re- 
gional commodity exports accounted for by 
the major mineral commodities. The Near 
East, largely as a result of the huge oil ex- 
ports, ranks highest with 83.8 percent of 
the total, followed by those nations classi- 
fied as "rest of world" with 56.4 percent, 
nonindustrialized Africa (Africa except the 
Republic of South Africa) with 48.6 per- 
cent, and Latin America with $9.1 percent. 
At the other end of the spectrum are thc 
United States, with only 9.4 percent, and 
Communist Asia with 69 percent. It 
should be noted that from the figures pre- 
sented in the table, the Republic of South 


Africa ranks very low, with only 5.2 per- 
cent, but this figure is based solely on the 
nation's fuel exports; the sizable sums for 
gold, diamond, and a number of other key 
mincral commodities are not included in 
the mineral total owing to absence of such 
data in the source publication. 

Considering these exports from the view- 
point of the indicated recipients, the varia- 
tion in terms of percent of total commod- 
ity export trade accounted for by major 
mineral commodities is not nearly as wide 
as the variation from the viewpoint of ori- 
gin for most countries and areas listed. 
Japan ranks far ahead of other listed re- 
gions, with major mineral commodities ac- 
counting for 40.5 percent of the total. In 
the case of most other highly industrial- 
ized countries, major mineral commodity 
imports fall within the range of 20 to 25 
percent of total commodity trade; Canada, 
the Republic of South Africa, and Austral- 
ia-New Zealand are the most prominent 
exceptions. These nations, with low popu- 
lation densities and sizable undeveloped 
mincral resources, follow more the import 
pattern of the less developed areas, with 
major mincral commodities accounting for 
only 12 to 15 percent of total commodities 
listed as exported to them. Among the spe- 
cifically identified less developed areas, 
only Communist Asia received export ship- 
ments of major mineral commodities in 
quantities sufficient for the total value to 
reach a level in excess of 20 percent of the 
total of all commodity shipments to the 
area. 
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Table 8 requires little explanation ex- 
cept to note the principal exclusions—the 
absence of data for metal and crude non- 
metal exports (most notably gold and dia- 
mond, in terms of value) from the Repub- 
lic of South Africa, and of all crude 
nonmetal data for Latin America, the Near 
East, South Asia, the Far East, Australia, 
and New Zealand. While a portion of 
these figures are apparently included under 
"not reported," and thus apparently do 
swell the world total to an appropriate 
level, the importance of these commodities 
to the specific countries cannot be shown. 
Moreover, owing to the scheme of report- 
ing used (Standard International Trade 
Classification, Revised—SITC) , gold is ex- 
cluded from all totals. 

Table 9, generally speaking, requires no 
detailed explanation or discussion except 
to note that data contained therein are 
not exactly comparable to those in the 
outwardly similar tables appearing in pre— 
vious editions of this chapter, because an 
additional commodity group—crude non- 
metals—has been included in the 1969 edi- 
tion. 

As in past years, the countries of the 
EEC in 1968 provided slightly over 20 per- 
cent of total world exports of major min- 
eral commodity exports and received over 
28 percent of these shipments on a value 
basis. In terms of export price valuation, 
the EEC countries had a negative major 
mineral commodity trade balance of $4,165 
million. Of the total value of major min- 
eral commodity export trade credited to 
the EEC, $5,375 million was for commodi- 
ties traded between the member nations, 
while exports to non-EEC countries were 
valued at $5,070 million and exports from 
non-EEC nations to the EEC countries 
were valued at $9,535 million. 

The member states of the EFTA in 1968 
provided 7.4 percent of all major mineral 
commodity exports on a value basis and 
were the rcported destination for 10.7 per- 
cent of world exports of these materials on 
a value basis. The region recorded a total 
deficit of $3,710 million in net trade on 
an export price basis for major mineral 
commodity groups in 1968. 

The Communist nations of Europe (ex- 
cluding Yugoslavia) in 1968 recorded ex- 
ports of major mineral commodities with a 
value equal to 11.3 percent of total world 
exports of these commodities, while these 


nations collectively received major mincral 
commodities with a value equal to 8.5 per- 
cent of total world exports of these mate- 
rials. The European Communist countries 
thus registered a positive trade balance of 
$1,435 million, an increase of $180 million 
over the 1967 level. 

While the greater part of the total 
major mineral commodity trade of these 
nations in 1968 continued to be with other 
nations of the group, the percentage of 
this total accounted for by intratrade di- 
minished markedly. Of total major mineral 
commodity exports credited to the nations 
of this group in 1968, 52 percent by value 
was destined for other Communist Euro- 
pean countries, compared with 60 percent 
(of the smaller total) in 1967. Considering 
world major mineral commodity shipments 
by their reported destinations, almost 70 
percent. of the. total. destined for Commu- 
nist Europcan countries originated in other 
Communist European countries in 1968, 
compared with almost 80 percent in 1967. 

Recorded major mineral commodity ex- 
ports of Communist Europe to other na— 
tions increased by $750 million to $2,770 
million from 1967 to 1968, while exports 
of other nations to this group increased by 
$570 million to $1,335 million. While the 
figures cited for 1967 are not strictly com- 
parable to those for 1968 owing to the in- 
clusion in the latter figure of data for 
crude nonmetals, the addition of this com- 
modity group accounts for only a modest 
part of the increase in trade with other 
nations. 

Japan. separated from other Asian na- 
tions owing to its position as the only 
major industrialized nation of the area, 
was the indicated destination for 8.6 per- 
cent of total world exports of major min- 
eral commodities and was the source of 3.7 
percent of these exports. Japan's major 
mineral commodity exports increased. by 
$493 million in 1968 relative to the 1967 
level ^ for an increase of 35 percent, com- 
pared with the 2.4-percent decline in 1967 
relative to 1966 performance. Considering 
exports to Japan, the 1968 level was $460 
million greater than in 1967, an increase 


3 Inasmuch as Japanese export data presented 
here for 1968 exclude crude nonmetals, they are 
directly comparable to 1967 figures. Data on 
major mineral commodity exports of other nations 
to Japan do include figures for crude nonmetals, 
but these commodities account. for only $110 
million of thc total reported. 
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of less than 12 percent compared with the 
43-percent growth recorded between 1966 
and 1967. Thus the nation's negative trade 
balance in major mineral commodities 
stood at $2,524 million for 1968, down 
slightly from the $2,557 million level of 
1967 but still far above the $1,328 million 
level of 1966. 

Considering the remaining industrialized 
areas of the world—the United States, 
Canada, The Republic of South Africa, 
Australia, New Zealand, and the nations of 
non-Communist Europe that are not mem- 
bers of EEC or of EFTA taken as a group 
—all showed gains in dollar value of 
major mineral commodity exports to other 
nations in 1968 relative to those of 1967, 
and the gains recorded were substantially 
greater than the value of the crude non- 
metals exports that were included for the 
hrst time in 1968 in the detail in table 9. 

Examining these same countries from 


the viewpoint of the reported value of ex- 
ports to them, all showed increases in 1968 
relative to 1967 (again discounting the ef- 
fect of the addition of crude nonmetals 
shipments to the 1968 figure) except for 
the Republic of South Africa. 

Comparison of the share of total world 
major mineral commodity exports ac- 
counted for by these nations in 1968 with 
the 1967 results given in previous editions 
of this table would not be valid, owing to 
the inclusion of crude nonmetals in this 
edition. 

Considering the world's less developed 
countries in groups on a continental basis, 
all showed increases in dollar value of 
both exports to and exports from the areas 
in question except for Communist Asia, 
which registered a decline in the value of 
exports to other areas (again discounting 
the increase resulting from the inclusion of 
crude nonmetals in 1968) . 


CONSUMPTION 


NONFUEL MINERAL COMMODITIES 


World consumption of most nonfuel 
mincral commodities, both metals and 
nonmetals, again advanced in 1969 both in 
terms of gross tonnage and on a per capita 
basis, but the latter gains were more mod- 
est and less universally consistent as world 
population continued to incrcase. Consider- 
ing individual major commodities, world 
consumption of iron ore apparently 
reached a record high. Complete data on 
iron ore consumption for 1969 were not 
available at this writing; however, for a se- 
lected group of 21 nations, including all 
major world producers of pig iron except 
mainland China, iron ore consumption in 
agglomerating plants, blast furnaces, and 
steelmaking totaled about 579 million tons 
(total includes some estimates), a figure 
nearly 7 percent greater than the level re- 
corded for the same nations in 1968, as in- 
dicated in table 10. Of total iron ore con- 
sumption, over half is treated in 
agglomerating plants prior to being fed to 
the blast furnace; a relatively small part of 
the tota]. (about 8 million to 9 million 
tons annually) —is consumed directly in 
stcelmaking and the balance, with or'with- 
out agglomeration, is fed to blast furnaces 
and other facilities for the production of 
pig iron and similar products. 


As in the case of iron ore, complete 
world data for consumption of iron and 
steel scrap are not available, but for the 
same 21 countries listed in table 10, 1969 
recorded scrap consumption totaled about 
252 million tons, compared with 236 mil- 
lion tons in 1968 and nearly 234 million 
tons in 1967. It should be noted that these 
scrap consumption figures are incomplete 
in that use in a number of types of facili- 
ties other than blast furnaces and steel- 
works is not reported for many countries; 
thus actual total scrap consumption in the 
21 nations listed undoubtedly exceeded the 
foregoing recorded totals. 

World consumption of iron and steel, 
while not recorded, undoubtedly reached a 
new record, in keeping with production 
growth. 

In the case of major nonferrous metals, 
for which estimated world consumption 
data appear in table 11, world use of each 
of the five metals shown reached new 
highs in 1969. In terms both of growth 
rate and tonnage increase, aluminum 
headed the list with a 10-percent, 890,000- 
metric-ton increase to 8,984,000 tons. The 
percentage growth was slightly lower than 
the 11.9 percent recorded for 1968, but on 
a tonnage basis, the annual increase ex- 
ceeded that of 1968 as well as the previous 
record high for tonnage increases—that of 


10 MINERALS YEARBOOK, 1969 


630,400 tons recorded between 1958 and 
1959. An increase of 8.6 percent was regis- 
tered for world copper consumption; on a 
tonnage basis, the increase amounted to 
553,000 metric tons, for a new high of 
6,989,000 tons. Lead consumption reached 
nearly 3.5 million metric tons, 9.2 percent 
above the 1968 level, while zinc consump- 
tion rose only 5.7 percent to about 4.6 mil- 
lion tons. Tin consumption, with a 4-per- 
cent growth to 181,000 long tons, increased 
more significantly than in 1968, but still 
ranked far bchind the other major nonfer- 
rous metals in terms of percentage growth. 

While complete world data on nonmetal- 
lic mineral consumption are not available, 
it is certain that use of most major com- 
modities—limestone, cement, sulfur, and 
fertilizer  materials—advanced in 1969. 
World consumption of nitrogen fertilizers 
for the fertilizer year 1968-69 (year ending 
June 30, 1969) was reported 6 to have to- 
taled 26,765,000 tons in terms of nitrogen 
content, more than 2.4 million tons over 
the level for the preceding fertilizer year. 
This increase for nitrogen fertilizers, how- 
ever, was apparently diametrically opposed 
to the trend for consumption of phosphate 
rock and crude potash as inferred by pro- 
duction levels for these fertilizer raw mate- 
rials, which registered output declines for 
the first time in several years. (Consump- 
tion data for phosphate rock and crude 
potash are not available). 


MINERAL FUEL COMMODITIES 


Total workl consumption of traditional 
commercial mineral fuels (coal, oil, and 
natural gas) and of primary electric power 
generated by means other than the burn- 
ing of these fuels) in terms of SCE in 
1969 was estimated to be about 6,400 mil- 
lion. metric tons, but final returns may 
alter this figure appreciably. In 1968, the 
latest year for which reasonably complete 
returns are available, total energy con- 
sumption from the aforementioned sources 
reached 6,016 million metric tons, over 7 
percent greater than the 1967 level. Table 
12 details energy consumption by major 
source (solid fuels, liquid fuels, natural 
gas, primary electric power) and by conti- 
nental areas for 1964-68, as reported by 
the Statistical Office of the United Nations. 
On the basis of data in this table, liquid 
fuels were the leading energy source for 
the second consecutive year, accounting for 


40.0 percent of total consumption (39.5 
percent in 1967), followed by solid fuels 
with 38.0 percent of the 1968 total (38.8 
percent in 1967) . Gaseous hydrocarbons ac- 
counted for 19.7 percent of the 1968 total 
(19.4 percent in 1967) , while primary elec- 
tric power roughly held its own, account- 
ing for about 2.3 percent in both 1968 and 
1967. Thus, liquid and gaseous fuels both 
recorded substantial gains on a quantita- 
tive basis and in doing so registered 
growth rates in excess of that recorded for 
solid fuels; this further eroded the position 
of solid fucls on a percentage basis. 
Growth rates for each of the categories for 
1967-68 were as follows: Solid fuels, 4.9 
percent; liquid fucls, 8.7 percent; gaseous 
fucls, 8.9 percent; primary electric power, 
5.3 percent. 

While data for 1969 are not sufficiently 
complete to determine growth rates by 
each class of fucl or the share of each of 
total consumption, it appears certain that 
the solid fuel growth rate did not equal 
that of total energy, and that the solid 
fuel share was further croded in 1969, 
with liquid fuels and gaseous fuels gaining 
more rapidly and thereby increasing their 
share of the total. 

The sharp recovery in solid fuel con- 
sumption in 1968 after the 1967 slump was 
chicfly the result of a restoration of coal 
production and industrial activity in coal- 
consuming industries in mainland China 
following the major political disorders and 
associated interruption in both production 
and consumption of energy in that arca in 
1967. The notable growth in liquid fuel 
use in 1968 was attributed to successful ef- 
forts on the part of suppliers to overcome 
dclivery obstacles arising in 1967 as a re- 
sult of hostilities in the Near East. While 
the continuing instability of this region 
and the potential cffect of this instability 
on oil dcliveries remained effective. forces 
in partially retarding the slump of solid 
fuels in the West European energy market, 
usc of these materials nonetheless. contin- 
ued to edge downward. 

Examining the data in table 12 from a 
regional viewpoint, the distribution of 
total 1968 energy consumption varied only 
slightly from that of 1967, despite some 
rather significant differences in regional 
growth rates, owing to the overwhelming 


* Nitrogen (London). No. 63 January-February 
1970, pp. 13-14. 
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dominance of three main areas North 
America, Western Europe, and Communist 
Europe-Asia (the latter being the domi— 
nant element in the group of unspecified 
countries). South America (the dominant 
part of Other America“ in the table), the 
Far East (led by Japan), and Communist 
Europe - Asia recorded gains in excess of the 
world total and thus accounted for a 
slightly larger share of the total. Carib- 
bean America and the Near East were 
quite close to the world total growth rate. 
North America, Western Europe, and 
Oceania failed to register growth rates 
equaling that of the world total, thereby 
accounting for slightly lower shares of the 
total. No area, however, recorded a change 
in share of the total of more than a few 
tenths of a percent. 

From the viewpoint of per capita con 
sumption, each of the world areas listed 


showed an increase, but as in the past, the 
developed nations of North America and 
Europe registered the most significant in- 
creases—several hundred kilograms per 
person—despite their lower growth rates 
on the basis of total tonnage consumed, 
while the less developed nations recorded 
only modest per capita gains—a few tens 
of kilograms in each arca. It is perhaps 
significant that the declines in per capita 
consumption noted in Africa and "coun- 
tries not elsewhere specified“ between 1966 
and 1967 were reversed in 1968—in both 
cases the 1968 figure reached a new high. 
The 1967 decline in unspecified countries 
as noted previously was primarily due to 
the precipitous decline in consumption by 
mainland China. This arca, while showing 
an increase in 1968 relative to the 1967 
figure, failed to reach its 1966 peak in 
1968. 


INVESTMENT 


Comprchensive data on world investment 
in mineral industry operations are not 
available, but partial data on investment 
in certain geographic arcas and ccrtain 
major commodity sectors of the total in- 
dustry may illustrate the continucd overall 
growth in such investments. 


Table 13 summarizes steel industry in- 
vestment expenditures for countries and 
country groups within the Organization for 
Economic Cooperation and Development 
(OECD). The reported data indicate an 
increase of 6.3 percent in the level of an- 
nual investments for 1969 over 1968 levels 
for the listed countries, a figure lower than 
the 10.5-percent growth between 1967 and 
1968, and the 9.2-percent growth between 
1966 and 1967. These steel industry invest- 
ments continued to result in increascs in 
productive capacity, but these increases 
have come about chiefly through the re- 
placement of old equipment with facilities 
capable of producing greater quantities of 
steel at lower unit costs, rather than by 
simply adding additional facilitics. Addi- 
tional oxygen steel process equipment and 
sintering and pelletizing plants for iron 
ore processing again represented significant 
parts of the total investment, not only 
among OECD countries, but also in other 
steel-producing nations and iron ore source 
nations. 


Table 14 summarizes non-Communist 
world petroleum industry capital expendi- 
tures and exploration expenses for 
1966-69, distributing the totals on a geo- 
graphic basis. In 1969, overall capital ex- 
penditures and exploration expenses were 
increased only 2.7 percent over the 1968 
level, a far smaller increase than the 14.7 
percent growth registered between 1967 
and 1968 and less than half as large as the 
6.2 percent registered between 1966 and 
1967. The 1968 to 1969 growth was not 
distributed uniformly between continental 
areas, with expenditures in the United 
States and Western Europe standing at 
lower levels than in 1968 and the growth 
registered for other areas varying from a 
high of 15.6 percent in the Near East to 
6.6 percent for the Far East, with the un- 
specified area figure increasing only 3.8 
percent. 

Overall expenditures and expenses in the 
United States decreased 1.8 percent; thus 
that area, while retaining a commanding 
lead over all others in terms of total value, 
accounted for only 45.0 percent of the 1969 
total compared with 47.2 percent in 1968, 
and 49.3 percent in 1967 and 1966. In 
Western Europe, total expenditures and ex- 
penses in 1968 were almost 5.3 percent 
below those of 1968; the region accounted 
for only 13.2 percent of the total (14.3 
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percent in 1968, 16.9 percent in 1967, and 
16.3 percent in 1966), and it remained in 
second-ranked status as the locale for capi- 
tal expenditures and exploration expenses 
among the areas listed for the second year. 

“Other western hemisphere” (Canada and 
Latin America) registered an 8.3-percent 
increase over the 1968 level, accounting for 
15.1 percent of the total (14.3 percent in 
1968, and 12.6 percent in 1967, and 1966), 
and continued to increase its lead over 
Western Europe in terms of dollar value. 
Africa accounted for expenditures and ex- 
penses 5.9 percent greater in 1969 than in 
1968 and thus took 4.6 percent of the 
non-Communist world total (4.5 percent in 
1968). In the Far East expenditures and 
expenses in 1968 were 6.6 percent greater 
in 1969 than in 1968, and represented. 82 
percent of the total (7.9 percent in 1968). 
This increase was chiefly the result of 
plaut construction in Japan. The Near 
East, registering a 15.6 percent gain in 
value, accounted for 3.9 percent of the 
1969 total compared with 3.5 percent in 
1968 and 3.6 percent in 1967. Regionally 
unallocated capital expenditures, chicfly 
tanker construction, advanced only 3.8 per- 
cent in 1969, compared with 31.7 percent 
in 1968, and comprised 9.9 percent of the 
total (8.3 percent in 1968) . 

Table 15 distributes the same totals of 
non-Communist world capital expenditures 
and exploration expenses for 1966-69 by 
industrial sectors. Here too, there were sig- 
nificant shifts in the pattern of distribu- 
tion, comparing that of 1969 with those of 
1968. Capital expenditures relating to pro- 
duction facilities increased by 1.7 percent 
and constituted 38.2 percent of the 1969 
total (38.8 percent in 1968), while such 
expenditures for pipelines decreased by 
15.6 percent in 1969 relative to the 1968 
level, accounting for 4.6 percent of total 
expenditures and expenses (5.6 percent in 
1968) . 


Expenditures for marine facilities in 
1969 showed the most marked growth, in- 
creasing 24.8 percent over those of 1968, 
with the result that they represented 10.6 
percent of the total (8.7 percent in 1968). 
Other categories registering a higher share 
of the total in 1969 than in 1968 were re- 
fining—up 8.8 percent to 16.2 percent of 
the total (15.3 percent of the 1969 total) ; 
marketing up 5.3 percent to 14.2 percent 
of the total (13.9 percent of the 1968 
total); and exploration expenses, up 3.8 
percent, to account for 7.0 percent of the 
total (6.9 percent of the 1968 total) . 

In the case of expenditures for chemical 
plants, the total decreased by 11.5 percent, 
and this category accounted for only 6.6 
percent of the total (7.7 percent in 1968). 
Expenditures for miscellaneous items de- 
clined even more sharply, falling 13.6 per- 
cent below 1968 levels, with the result that 
its share of the total was only 2.6 percent. 

Table 16 details U.S. direct investment 
in mining, smelting, and refining and in 
petroleum industry activities in foreign 
areas for 1968 and 1969. The overall 
growth rate of this foreign investment in 
mining and smelting between 1968 and 1969 
was 3.7 percent, a markedly lower figure 
than the 13.0-percent increase between 
1967 and 1968 and the 11.5-percent in- 
crease registered between 1966 and 1967. In 
the case of petroleum investment, too, the 
increase between 1968 and 1969 was at a 
new low for recent years—5.8 percent com- 
pared with 8.5 percent between 1967 and 
1968 and 7.4 percent between 1966 and 
1967. Examining U.S. investment on re- 
gional basis, it is significant that between 
1968 and 1969 mining and smelting invest- 
ment declined in Latin America and Eu- 
rope, while increasing in other listed areas, 
while in the case of petroleum investment, 
all areas shared in the increase except the 
Near East, where a very slight decline was 
noted. 


TRANSPORTATION 


MARINE TRANSPORT 


Three major classes of vessels are en- 
gaged in transporting mineral commodities 
—oil tankers, bulk carriers, and freighters. 
Table 17, derived from a report of the 
U.S. Maritime Commission, summarizes the 
world’s total merchant fleet in terms of 


number of vessels and tonnage, listing 
these classes separately. In the case of each 
of these major classes, not all of the vessels 
listed are engaged in transporting mineral 
commodities. Tankers, although unquestion- 
ably most heavily devoted to trade in 
crude oil and refinery products, move some 
chemicals and other materials such as 
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whale oil. Bulk carriers heavily engaged in 
movement of metal ores, cement, and ferti- 
lizers move bulk agricultural products in 
addition to mineral commodities. Freight- 
ers, in contrast to tankers and bulk car- 
riers, are not primarily engaged in mineral 
commodity shipment, but nonetheless, 
these vessels move sizable quantities of 
metal ingots and semimanufactures, and 
although the volume of crude mineral ma- 
terial is not large, are also engaged in ore 
and concentrate movement. While data are 
not available on a worldwide basis on ton- 
nage of mineral commodities moved as a 
percent of tonnage of all commodities, 
moved, it is significant that in fiscal 1969, 
62 percent by weight of all goods transit- 
ing the Panama Canal were mineral com- 
modities. lt may be inferred that, of the 
world total, an even higher proportion 
may be accounted for by minerals, since 
many of the new large tankers and bulk 
carriers, which account for a significant 
share of total tonnage or commodities 
moved, are excluded from using the Canal 
by their size. 

From thc data in table 17, the world 
merchant fleet? at yearend 1969 totaled 
19.570 vessels with a gross tonnage of 
196,247,000 tons and a deadweight tonnage 
of 297,523,000 tons, increases of 1.1 percent, 
6.5 percent, and 8.9 percent, respectively, 
over the yearend 1968 totals. The percent- 
age increases registered for the total mer- 
chant fleet during 1969 were less than 
those logged in 1968 for number of vessels 
(3.0 percent), gross tonnage (7.4 percent), 
and deadweight tonnage (9.1 percent) , and 
only in the case of deadweight tonnage 
was the increase in 1969 quantitatively 
greater than in 1968. Total merchant fleet 
growth in 1969 was not consistent, how- 
ever, between the various classes of vessels. 
Tankers and bulk carriers registered gains 
in both number and tonnage; freighters de- 
clined in numbers and showed slight in- 
creases in tonnages; other vessels (passen- 
ger-cargo, passenger-refrigerated cargo, and 
refrigcrated freighters) registered declines 
in both tonnage and numbers. The world 
merchant flect by vessel type continued to 
shift in 1969, with tankers and bulk car- 
riers accounting for an increased share 
both in numbers and in tonnage, and 
freighters and other ships accounting for a 
decreased share. 


Tankers.—Expansion of the world tanker 


fleet continued to be faster than that of 
the total world merchant fleet, and expan- 
sion in 1969 exceeded that registered in 
1968 both quantitatively and on a percent- 
age basis. Between yearend 1968 and 1969, 
the total tanker fleet increased by 4.5 per- 
cent in number of vessels, 10.9 percent in 
gross tonnage, and 13.9 percent in dead- 
weight tonnage; comparable figures for the 
previous corresponding period were 4. 
percent, 8.9 percent, and 11 percent, re- 
spectively. 

The average gross tonnage of tankers in 
service increased from 18,393 tons in 1968 
to 19,518 tons in 1969; in terms of dead- 
weight tonnage the increase was from 
30,073 tons to 32,774 tons, reflecting addi- 
tions to the flect of tankers of greater size 
than those taken out of service. By way of 
comparison, in 1966, the average gross ton- 
nage was only 16,343 tons, while the aver- 
age deadweight tonnage was 25,768 tons. 
The shift toward larger tankers is more 
dramatic when examined in detail by var- 
ious size groups, and is particularly pro- 
nounced when data for existing vessels are 
compared with those for planned new con- 
struction. Table 18, compiled from a 
source other than the U.S. Maritime Com- 
mission and differing slightly in totals 
from those given elsewhere in this section, 
indicates that of the world’s total 1969 
tanker fleet of about 135 million dead- 
weight tons, 19.9 percent was in tankers of 
105,000 deadweight tons or more each, 
compared with only 11.3 percent in 1968 
and only 3.6 percent in 1966. Assuming 
that all additions underway and on order 
at yearend 1969 are completed and in 
service by yearend 1969, and discounting re- 
ductions in total deadweight tonnage 
owing to losses, scrapping, and other dele- 
tions from the roster of vessels in service 
at vearend 1969, 69.5 percent of thc 1971 
total in deadweight tonnage will be in 
ships of over 105,000 deadweight tons each, 
including 30.9 percent in vessels of over 
205,000 tons each and 38.6 percent in ves- 
sels of 105,000 to 205,000 tons each. 

The rapid changeover in the world 
tanker fleet continued in 1969 and is re- 
flected in breakdown of the total tonnage 
of these vessels by age groups. The follow- 
ing tabulation compares the 1969 distribu- 


TOceangoing steam and motor ships of 1,000 
gross tons and over. 
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tion of total tonnage by age groups with 
that recorded for 1968: 


Percent of total tonnage 


Year of completion 


1968 1969 
Up to yearend 1945. 5.4 4.5 
1946-50... ............ 2.7 2.1 
19515 12.9 11.1 
1956-60 ñ 24.4 21.6 
1961-65... ............ 29.2 26.0 
1966-69... ............ 25.3 84.6 


Source: British Petroleum Co. Ltd. BP Statistical 
Review of the World Oil Industry—1969. Bayard 
Preas, London, 1970, p. 14. 

Distribution of the world tanker fleet at 
yearend 1969 by flag of registry, ranked in 
order of national aggregate dcadweight 
tonnage, was as follows: 


Number Deadweight 

Country of tonnage 

vessels (thousand tons) 
Liberia 696 30,889 
United Kingdom 423 17,314 
Norway...............- 371 16.215 
Japan................. 359 14,128 
United Stats 305 7.594 
Panama............... 170 5,555 
France 142 5,242 
Greece.__...__.._.-.-. 179 5.201 
SS A ces 353 4.743 
Italy... m IUE 182 3,911 
Netherlands 92 3, 103 
weden 76 2,731 
Denmark 56 2.474 
pan 67 AAAS 102 2.251 
est German / 50 2.236 
Nee. 509 9,834 
Total............ 4.071 133.421 


Bulk Carriers.—As in the case of tank- 
ers, world bulk carrier fleet growth be- 
tween yearend 1968 and yearend 1969 ex- 
cceded the level of growth of the total 
merchant fleet for that period. The num- 
ber of vessels increased 5.3 percent, while 
the gross tonnage advanced 11.0 percent 
and the deadweight tonnage recorded for 
the type of carrier moved upward by 12.9 
percent. In the case of bulk carriers, how- 
ever, growth in 1969 was at a markedly 
lower rate than in 1968, when increases of 
10.2 percent for number of vessels, 18.8 
percent for gross tonnage, and 20.7 percent 
for deadweight tonnage were recorded. 

As noted previously, this class of vessel 
includes both those moving crude mincrals 
and concentrates and those hauling bulk 
agricultural products. However, the contin- 
ued significant growth is attributed chiefly 
to additions of large ore carricrs and of 
large combination (ore-oil-other material) 
carriers. While Maritime Commission data 


do not distinguish mineral commodity-ori- 
ented bulk carriers from those engaged in 
agricultural trade, other sources indicate 
that at yearend 1968 the aggregate dead- 
weight tonnage of combined ore-oil-other 
material carriers was 11 million tons, with 
7 million deadweight tons of such vessels 
under construction; at yearend 1969, 13.6 
million deadweight tons of such ships were 
reported under construction (no figure for 
completed vessels available). 

As in the case of tankers, there has been 
a marked upturn in the average size of 
bulk carriers. At yearend 1966, such vessels 
had an average gross tonnage of 10,967 
tons (16,762 deadweight tons), while at 
yearcnd 1969, the average gross tonnage 
was 15,191 tons (24,614 deadweight tons) . 

Almost 81 percent of the total 1969 
world bulk carrier fleet in terms of num- 
ber of vessels and over 87 percent of that 
fleet in terms of deadweight tonnage was 
registered under the flags of 12 nations as 
shown in the following tabulation, ranked 
in order of deadweight tonnage to each flag: 


Number Deadweight 
Country of tonnage 
vessels (thousand tons) 

A! a es 516 16,427 
A TT T S 6 d dao deg awe 385 11,008 
So 332 10,202 
United Kingdom S X 292 5,977 
GG ² AWA 131 3.294 
I CAE, 115 3,097 
Sweden HE JUPE US EHE 87 2,643 
West Germany .. ..... 88 2,412 
France en 62 1.221 
F N 35 1.150 
United States 48 941 
USSR ERPDPE 133 810 
o ˙—˙² *,; d 524 8,456 
Total.. 2 2.748 67,638 


Freighters.—Freighters, which constituted 
56 percent of the world's merchant fleet in 
terms of number of vessels at ycarend 
1969, accounted for only 32 percent of the 
aggregate gross tonnage and 29 percent of 
the aggregate deadweight tonnage of the 
total merchant flect in that year. Com- 
pared with tankers and bulk carriers, a 
much smaller proportion of the total num- 
ber of these vessels are engaged in moving 
mineral commodities; nonetheless mention 
of this class of ship is in order since they 
are the prime class of ocean carrier for 
processed mineral goods, particularly metal 
smelter and mill products. Unlike tankers 
and bulk carriers, the number of freighters 
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in service at yearend 1969 actually declined 
relative to the yearend 1968 total, while 
the aggregate gross tonnage and dead- 
wcight tonnage accounted for by this class 
increased less than 1 percent. 

While the trend toward gigantism noted 
for tankers and bulk carriers did not ex- 
tend to freighters, there has been a modest 
increase in size in the average of such ves- 
sels, from 5,595 gross tons and 7,871 dead- 
weight tons in 1966 to 5,734 gross tons and 
7,946 deadweight tons in 1969. 

Principal nations of registry of freighters 
are listed in the following tabulation in 
order of their share of aggregate dead- 
weight tonnage of total world freighter 
fleet at yearend 1969: 


Number Deadweight 

Country of tonnage 

vessela (thousand tons) 
United States --.---- 1.359 14,585 
SDON oo oe eee ene 1,157 9,160 
United Kingdom. ....... 851 7,616 
r9. CP CMT 999 6.374 
reece... .......... 701 5.735 
West Germany. ........ 704 4,858 
Liberia 455 4,535 
Norway e 443 3,417 
Netherlands ........... 281 2.494 
DAma............... 347 2,222 
India. oe 88 18 1,795 
Other.. `... 2.2... 3,501 24,459 
Total............ 10,980 87. 250 


PANAMA AND SUEZ CANALS 


Despite the continued trend toward con- 
struction of oceangoing carriers for mineral 
commodities so large that they cannot be 
accommodated by the world's two major 
international seaway canals, these maritime 
shortcuts continued to have a marked in- 
fluence upon marine mineral transport 
patterns through 1969. The Suez Canals 
influence remained a negative one, since it 
was closed for the second entire year be- 
cause of the prolonged hostilities between 
the United Arab Republic and Israel; the 
latter continued to occupy the Sinai Penin- 


sula right to its east bank. This situation 
provided a continuing stimulus to the con- 
struction of supertankers (unable to navi- 
gate this waterway, even if it reopened) 
for the Persian Gulf-European oil trade. 
Such construction was aimed at reducing 
to a minimum possible level the cost of 
the far longer haulage route around the 
Cape of Good Hope. The experience of 
Suez Canal users during the past decade or 
more has clearly demonstrated the tenuous 
nature of this route, and the fact that 
even assuming the reopening of the water- 
way, its operation would be subject to in- 
terruption at any time. 

In the case of the Panama Canal, official 
data of the Panama Canal Company on 
vessels transiting the waterway during 
fiscal 1969 indicate that of a total of 108 
million metric tons of cargo passing 
through the canal in vessels classified as 
commercial ocean traffic, almost 62 percent 
consisted of mineral commodities, an in- 
crease of about 0.6 percent over the 1968 
level, and 1.8 percent over the 1967 
figure." The fact that mineral commodities 
accounted for an increasing share of total 
goods transiting the Panama Canal is par- 
ticularly significant in view of the pre- 
viously mentioned trend toward construc- 
tion of vessels too large to transit the 
canal, and when it is noted that the total 
quantity of goods transiting the canal has 
been increasing consistently despite such 
construction. The following tabulation 
summarizes Panama Canal activities for 
fiscal years 1967-69, in terms of number of 
transits and cargo moved, showing the im- 
portance of mineral commodities to the 
total: 


Data presented in the 1967 and 1968 editions 
of this chapter regarding quantity of mineral 
commodities moved through the Panama Canal 
and the percentage share of total matcrials moved 
accounted for by mineral commodities were in 
error, in that they were based on incomplete 
totals, both for minerals and for all cargo. 


Fiscal years 


Num of transits: 


Commercial ocean traffic. __......_........--.- 
Othertraffüic. oL ecce e ceu eua ee cc pde 


Cargo moved (million metric tons): 
Commercial ocean traffic: 


Mineral commodities. .... ............... 
Other eommodi ties 


— ———j—ẽ—— -- wwe 


ö—D— w — — 


— —— —— : ʒ k ys 


1967 1968 1969 
CPF 12.412 13.199 13,150 
CC 1.658 2.312 2.177 
Gast ote eee 14,070 15.511 15,327 
e 52.7 60.2 63.9 
C 34.9 31.9 39.1 
TS Sates SG 98.1 103.0 
„% peat gst oa 6.9 9.1 7.5 
n 94.5 107.2 110.5 
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Details on the distribution of commer- 
cial ocean traffic transiting the canal by 
vessel type, by direction of movement (At- 
lantic to Pacific or Pacific to Atlantic), 
and by the status of the vessel (in ballast 
or laden) for 1968 and 1969 are given in 
table 19, together with the tonnage of 
cargo moved by each type. Table 20 lists 
movement of specific mineral commodities 
and commodity groups on a tonnage basis 
for 1967-69, also indicating direction of 
movement through the canal. 

Of tota] Panama Canal traffic in mineral 
commodities in recent years, about three- 
quarters of the total has been from the 
Atlantic to the Pacific. Of this material, 
coal and coke and petroleum have becn 
the dominant commodities; in 1969 coal 
and coke accounted for 34.2 percent of the 
total, and oil (crude and refined) for 33.6 
percent. Of the one-quarter of total Pan- 
ama Canal mincral commodity movement 
in the Pacific-Atlantic direction, steel semi- 
manufactures have been the dominant 
commodity group, accounting for over 35 
percent of the 1969 total. 

In 1969, Pacific to Atlantic mineral com- 
modity movement incrcased 6.5 percent on 
a tonnage basis over the 1968 level, chiefly 
as a result of the 3l-percent increase—al- 
most 1.3 million tons—in iron and steel 
semimanufacture shipments. This increase, 
together with those recorded for other 
commodity groups that were lesser on a 
tonnage basis if not in terms of percentage 
increase, more than compensated for de- 
clines registered for 15 of the 36 commodi- 
ties and commodity groups for which data 
are presented in table 20. In comparison, 
Atlantic to Pacific mineral commodity 
movement increased 5.9 percent, chiefly be- 
cause of a 3.2 million- ton, 23.7 percent in- 
crease in coal and coke shipments, an in- 
crease which was partly counter balanced 
by lower levels of mineral commodity ship- 
ments for 10 commodities and/or commod- 
ity groups. 


OCEAN FREIGHT RATES 


Table 21 presents United Nations in- 
dexes of selected ocean freight rates for 
1966-69, including quarterly figures for 
1968 and 1969. Without exception, annual 
averages in 1969 were lower than those re- 
corded for both 1968 and 1967, but in 
most cases they were higher than the 1966 
level. 


PIPELINES 


Although space limitations and unavaila- 
bility of complete summaries of existing 
pipeline systems prohibit any detailed re- 
porting of pipeline develoment on a 
worldwide basis, brief comments on major 
svstems and projects appear in order. In 
the Near East, deliveries through the major 
Tapline crude oil system from Saudi Ara- 
bia to the Mediterranean wete interrupted 
for 3 months as a result of terrorist activi- 
ties in Jordan, and sabotage to pipelines 
and other petroleum facilities was noted in 
Syria. These actions, coupled with contin- 
ucd closure of the Suez Canal, provided im- 
petus for continued studies and discussions 
of the possibility of a major crude oil 
pipeline from lran through Turkey to the 
Mediterranean—a route which presumably 
would be relatively free of disruptions aris- 
ing from the Arab-Israeli confrontations 
and internal disorders in the Arab States 
cast of the Mediterranean. 


Operating under pressures of continued 
increases in crude oil demand in Europe, 
and assuming that adequate quantities of 
crude can be made available at Mediterra- 
nean ports (either from Near East or 
North African sources), development of 
the Southern European and Trans-Alpine 
pipeline systems proceeded, and a 100-mile 
scction of pipeline was completed in Yugo- 
slavia—the first element of a proposed 
major system which may link refineries in 
Hungary, Czechoslovakia, and Poland, as 
well as in Yugoslavia, with a Yugoslavian 
port near the head of the Adriatic Sea, 
through which non-European crude could 
be delivered. Elsewhere in Europe, the 
U.S.S.R. and other Communist countries of 
East Europe continued to expand the 
Comecon pipeline system. Additional 
branches were completed or under con- 
struction, and the Soviets began the sec- 
ond, parallel main pipeline, among a vari- 
ety of other pipeline projects, many of 
which were aimed at alleviating severe 
transportation. problems in crude oil and 
refinery product distribution resulting from 
inadequate rail facilities. 

In the Western Hemisphere, perhaps the 
most significant oil pipeline projects under 
study and/or development were lines to 
move crude oil from Alaska's northern 
slope—the Prudhoe Bay field—to Canadian 
and U.S. markets. These proposed systems, 
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which remained under study at yearend, 
included (1) the Trans-Alaska pipeline of 
800 miles, linking Prudhoe Bay with the 
Gulf of Alaska port of Valdez (with crude 
thence moved by sea to West Coast areas, 
notably the Puget Sound area), and (2) a 
line linking Prudhoe Bay with the Edmon- 
ton, Alberta, area in Canada. 

In addition to oil pipeline development, 
there has been considerable work on gas 
lines for international movement of that 
fuel. Most notably, construction continued 
on the natural gas line from Iran to the 
southern U.S.S.R., and plans were laid, al- 


though work did not start, for several nat- 
ural gas lines from Prudhoe Bay, Alaska, 
and the Inuvik and Pointed Mountain re- 
gions of Canada's Northwest Territories 
into Southern Canadian and Northern U.S. 
market areas. 

One final item, noteworthy not because 
of its size but because it is a "world's 
first," was the start of construction of an 
international petrochemical line linking 
petrochemical plants in West Germany and 
the Netherlands. This 140-mile, 10-inch 
line is scheduled for completion during 
1970. 


PRICES 


Generally speaking, 1969 was a year for 
advancing prices for mineral commodities 
in most parts of the world. In the three 
main non-Communist world steel-produc- 
ing areas—Western Europe, the United 
States, and Japan—prices for steel semi- 
manufactures almost without exception ad- 
vanced during 1969. EEC export prices for 
merchant bars, heavy sections, heavy plates, 
and cold-reduced sheets at yearend 1969 
stood 45 to 80 percent higher than at year- 
end 1968, in the range of $130 to $165 per 
ton, and domestic prices in these nations, 
while not advancing as sharply as export 
prices, also increased significantly. Simi- 
larly, Japanese domestic prices for these 
shapes trended upward rather sharply, al- 
though starting at a lower base, peaking 
for the year early in the last quarter and 
then falling somewhat to reach the range 
of $129 to $147 per metric ton by yearend. 
In the United States, the trend was also 
upward, but the growth in domestic prices 
from levels of $134 to $159 per ton in 1968 
to levels of $142 to $168 in 1969 was far 
less dramatic than that registered for the 


nations of non-Communist Europe and 
japan. 
Major nonferrous metal prices for 


1967-69, with 1969 data on a monthly 
basis, are presented for the United States, 
the United Kingdom, and Canadian mar- 
kets in tables 22, 23, and 24, respectively. 
The aluminum price advanced in each 
market twice during the year—first in Jan- 
uary and subsequently in October—extend- 
ing the pattern of previous years and re- 
flecting market firmness despite the sizable 
output increases of 1968 and 1969. The 
monthly average price of copper moved 


steadily upward on Canadian and US. 
markets throughout the year. In the 
United Kingdom, the generally rising cop- 
per price, while showing a minor reduc- 
tion for March and a more sizable reduc- 
tion in September and October, 
nonetheless registered the largest percent- 
age gain, comparing the average January 
price to the average December price—up 
35.4 percent, compared with 25.7 percent 
on the Canadian Market and 20.7 percent 
on the U.S. market. It is noteworthy that 
these price increases occurred concurrently 
with a growth in world copper output of 
9.3 percent in the case of mine copper and 
8.5 percent in the case of primary smelter 
copper. 

Lead and zinc prices, which had 
slumped during 1968 on the Canadian and 
U.S. markets, reversed their direction and 
reached 1969 yearly averages that exceeded 
those of both 1968 and 1967, while on the 
London market, the price of these metals 
continued to climb; the average monthly 
zinc price increased constantly except for 
minor drops in February and October, and 
the average monthly lead price advanced 
constantly except for a modest decline in 
September and October. 

The average London market price for 
tin for 1969 was higher than that recorded 
for any year since 1965, as a result of an 
almost constant increase from month to 
month during the ycar. 

In contrast to the major nonferrous base 
mctals, the silver price on all thrce mar- 
kets fell off somewhat over the year 1969, 
resulting in a yearly average price in ex- 
cess of that attained in 1967, but below 
the 1968 peak price. 
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Tables 25 and 26 give the United Na- 
tions calculated export price indexes for 
mineral commodities. A declining trend in 
export prices noted for 1964-68 was rc- 
versed in 1969 in the case of the overall 
crude mineral export price index, as was a 
1965-68 decline in the metal ores index. 
The export fuel price index for the year 
as a whole stood on a par with that of 
1968—at the 1963 level. As in 1968, the de- 
veloped nations’ export price indexes for 
total minerals stood at an appreciably 
higher level than did the same index for 
less developed countries. For the nonfer- 


rous base metal export price indexes, the 
situation. was reversed, with the index for 
less developed areas considerably ahead of 
that for the developed countries. 

Dctails on world prices of other mineral 
commodities are generally not available in 
forms that are reasonably suitable for com- 
parison without detailed analysis. Nonethe- 
less, it appears that the general trend in 
prices for crude oil and petroleum refinery 
products—the broad group that accounts 
for the largest single part of total mineral 
production. value—advanced somewhat in 
1969. 


STATISTICAL SUMMARY OF WORLD PRODUCTION 
AND TRADE OF MAJOR COMMODITIES 


The final 28 tables in this chapter (ta- 
bles 27 to 54) extend the statistical series 
started in the 1963 edition of Volume IV 
and updated in the 1965, 1967, and 1968 
editions. They are provided both as a sup- 
plement to other statistical data within the 
chapter and as a summary of international 
production and trade data for major com- 
modities covered in greater detail on a 
commodity basis in Volume I-II of the 
Minerals Yearbook and on a country basis 
in Volume IV. The data presented here on 
production. (tables 27 to 43) include all 
revisions in reported data and in estimates 
that were available to the authors through 
September 30, 1970, and therefore. should 
be considered more reliable, complete, and 
up-to-date than foreign production data 
appearing elsewhere throughout the 1969 
Minerals Yearbook. The data on world 


trade in major commodities presented in 
this chapter (tables 44 to 54) may not 
correspond exactly to those presented else- 
where in the Minerals Yearbook owing to 
differences in sources that were necessary 
in order to obtain data on a consistent 
basis for these summary tables. Differences, 
however, are regarded as inconsequential 
from the viewpoint of displaying the gen- 
eral pattern of trade in these commodities. 
It should be noted that this section con- 
tains two tables (49 and 51) that were not 
included in previous editions of this chap- 
ter, giving trade in metallic lead (bullion 
and refined) and refined zinc metal. These 
tables supplement tables 48 and 50 that 
give the trade in lead and zinc metal, re- 
spectively, in the form of ores and concen- 
trates, thus making a more complete pic- 
ture of trade in these major metals. 
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Table 1.—United Nations indexes of world 1 mineral industry production 
(1963 = 100) 
1969 by quarters 
Industry sector and geographic area 1967 1968 1969 
lst 2d 3d 4th 
EXTRACTIVE INDUSTRIES 
Metals: 
Non-Communist world _..........-----.--.-- 115 121 126 121 129 128 127 
Industrialized countries 22 114 121 125 120 129 125 126 
United States and Canada 115 122 125 121 130 123 125 
FU A ES 108 117 123 123 128 119 123 
European Economic Community 92 95 96 97 100 91 95 
Less industrialized countries 118 121 129 122 127 135 130 
Latin America 5. `... ..2 l.l l.l... 122 124 131 123 131 139 131 
Asia, East and Southeast 119 120 127 121 121 134 130 
Communist Europe ?......................... 149 161 170 170 170 172 167 
l ⁰y d iras 123 130 136 132 138 138 136 
Coal: 
Non-Communist world 94 91 90 92 90 85 91 
Industrialized countries 22:2: 92 89 87 90 88 82 89 
United States and Canada 117 114 114 111 117 110 118 
Europe... o LLL oL ee ox 84 80 77 83 77 71 78 
European Economie Community 83 80 79 83 77 75 82 
Less industrialized countries 112 114 118 116 120 117 118 
Latin America 1 121 131 135 NA NA NA NA 
Asia, East and Southeast tt 112 116 117 116 119 115 118 
Communist Europe???) 111 114 118 118 115 118 120 
WOE rose weet Aa ewe cet dd EE 101 100 101 103 100 98 103 
Crude petroleum and natural gas: 
Non-Communist world. .....................- 126 135 144 139 143 144 150 
Industrialized countries 222: 116 121 124 122 124 123 127 
United States and Canada 116 120 123 120 124 122 126 
Eurozue me 124 133 144 146 136 137 159 
European Economic Community .... 122 133 147 149 139 139 163 
Less industrialized countries 140 155 171 163 169 173 179 
Latin America $5... ..... lll. L Ll... 106 109 109 107 107 111 112 
Asia, East and Southeast 141 155 169 160 167 171 178 
Communist Europe: 145 157 164 163 166 164 163 
l! bou ;: ee ciui Eie LE 130 140 148 144 149 148 152 
Total extractive industry: 
Non-Communist world. ..................... 118 124 130 126 131 130 134 
Industrialized countries 22ʒ 2 111 115 118 115 119 117 121 
United States and Canada ............ 117 120 124 119 125 123 126 
Dorn Me 99 102 105 106 104 100 108 
European Economic Community 99 105 111 112 108 106 117 
Less industrialized countries 133 146 159 152 157 161 165 
Latin America 111 113 116 112 114 120 117 
Asia, East and Southeast et 137 149 161 153 160 163 169 
Communist Europe 132 141 144 144 144 144 144 
Worlds cae RH 122 129 134 132 135 134 137 
PROCESSING INDUSTRIES 
Base metals: 
Non-Communist world 123 133 147 144 149 141 150 
Industrialized countries 123 132 146 144 149 140 149 
United States and Canada............ 117 122 132 132 137 125 131 
Europe? ef 118 131 145 145 148 137 149 
European Economic Community 3... - - 119 133 148 147 150 143 152 
Less industrialized countries 127 141 156 150 154 160 162 
Latin America ) 127 141 162 150 161 171 169 
Asia, East and Southeast 129 139 151 155 148 147 157 
Communist Europdeʒʒdd c. Llc... 136 147 156 156 155 156 156 
/ ³⁰· MEER IA 127 137 149 148 151 145 152 
Nonmetallic mineral producta: 
Non-Communist wor lll 123 131 141 126 144 148 145 
Industrialized count rie 22 122 130 138 123 143 146 142 
United States and Canada............ 118 124 132 120 136 141 133 
Europe. 2 4o s i er Ss 122 130 137 118 144 145 141 
European Economic Community 117 126 133 111 141 145 138 
Less industrialized countries 133 142 157 142 156 161 168 
Latin Ameriea 222 LLL... 130 146 149 140 151 150 156 
Asia, East and Southeast 135 142 166 146 163 173 183 
Communist Europe 143 153 164 162 167 161 168 
World... o ↄðĩð . LA DAE LUE 131 140 150 137 152 152 154 
Chemicals, petroleum, and coal producta: 
Non-Communist world... .................... 137 152 167 162 167 166 172 
Industrialized countries : 138 153 168 163 169 166 172 
United States and Canada 132 143 153 150 154 153 155 
EUFODe 54.22 bo oo ee ae 143 161 181 177 183 175 187 
European Economic Community 2 145 166 187 182 190 183 193 
Lees industrialized countries 133 148 159 152 156 162 166 
Latin America *. ..... --------------- 133 147 159 NA NA NA NA 
Asia, East and Southeast - 133 148 162 155 155 164 172 
Communist Europe 159 176 196 192 196 198 196 
World c eitis trece Sc a bane E 142 157 173 168 173 172 177 


See footnotes at end of table. 
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Table 1.—United Nations indexes of world 1 mineral industry production—Continued 


(1963 2100) 
1969 by quarters 
Industry sector and geographic area 1967 1968 1969 
1st 2d 3d 4th 
PROCESSING INDUSTRIES — Continued 
Overall industrial production: 

Non-Communist worldee 127 135 145 142 145 143 151 
Industrialized countries 22222 126 135 144 141 145 142 150 
United States and Canada 127 133 139 137 140 139 140 
ZBurgge‚e‚e‚e amie aes 119 128 139 137 140 132 148 
European Economic Community 117 127 141 138 142 135 151 
Less industrialized countries *............. 131 141 152 148 150 154 157 
Latin America 126 134 142 NA NA NA NA 
Asia, East and Southeast t. 133 145 157 153 155 158 163 
Communist Europe 139 151 162 162 163 160 162 
World- ³⅛VWA ed E ICT 130 140 150 147 150 148 154 


NA Not available. 

! Excludes a number of countries of the Near East and Africa as well as mainland China, North Korea, and 
North Vietnam. 

2 All countries havin 


a per capita value added in manufacturing in 1958 souvent to US$125 or more. 
3 Belgium, France, 


est Germany, Italy, Luxembourg, and the Netherlan 
* Countries having a per capita value added in manufacturing in 1958 of less than US$125. 
* Central and South America and the Caribbean Islands. 
* Afghanistan, Brunei, Burma, Ceylon, Hong Kong, India, Indonesia, Iran, South Korea, Malaysia 
(excluding Sabah), Mongolia, Pakistan, Philippines, Singapore, Taiwan, Thailand, and South Vietnam. 
7 Albania, Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, Rumania, and U.S.S.R. 


Source: United Nations. Monthly Bulletin of Statistics. August 1970, pp. x-xxi. 


Table 2.—World production 1 of major mineral commodities 


Commodity 1967 1968 1969 » 
METALS 
Aluminum: 
Bauxite... mA ee eee thousand metric tons.. 44,521 45.875 52.375 
AIUmiIDE. oc oce ur e ee E E de e do.... 15.618 16,924 19,133 
Unalloyed ingot metal... ..................-....-..- do.... 7,510 8,053 9,074 
h aenie eek ⁰¼mwmr ĩðv 8 do 58 61 65 
Arsenic, ff“... Du iiu ed Me o do.... 59 60 49 
, . Cee IM ete i. metric tons 1 4,937 6.549 17.178 
Bismuth 2 Pe Grecia tet oa wie f cud ed tg. do.... 3.376 8.703 3,743 
Cadmium. sc ũ : : . ⅛˙ . . 8 do 13. 199 14.769 17.433 
Chromite ß eai acer thousand metric tons 4,575 4,901 5.256 
CC ³¹»O˙⅛¾˙wW.ꝛ]]. - cu m dete uh d metric tons. 20.012 20.668 20.478 
Columbium-tantalum concentrates 2 do.... 9,322 9,004 13,268 
Copper 
Mn ore ot ka xa eE Epi thousand metric E : 5,038 5. 488 5.999 
Smelter. TTT Em 5.426 6.100 6,620 
4/§«;—eͥ PK thousand troy Sune. £ 45,737 46,155 46,418 
Iron and steel 
Iron ores. . bee us thousand metric tons 622. 709 685,246 123.849 
Pig iron (including ferroalloys) ...................... do.... 356,503 386,015 418.183 
ien ingots (including casting) do.... 493. 580 529.083 573. 698 
J EUR ⅛⁰˖6§ , r. e m ee ee ĩðͤ ere do 2, 860 2. 992 3,212 
SmelteP. ouo tru iure Eua Pa be do.... 2.814 2.950 3.249 
ↄͥͥͤͤ ²ͥͤöÜöỹöð/ꝛ m·A.yw 8 do 189 193 206 
Manganese ore 40 16. 940 17.409 18,259 
ß cun sdu sex Re areis thousand 76-pound flasks. . 232 258 285 
Molybdenum.................. l2 cll eee metric tons 65,635 66,569 15.413 
JJfJöͤõĩ§ĩ§ͤõ0⁰5¹0.ẘ ðͤ K el ae bee Re c oat! thousand metric tons 449 496 4X7 
Platinum-group metals thousand troy ounces.. 3,175 3,394 3.387 
Selenium. ³ ð P ði ↄ ⁵ ⁵⁰⁰ y Se ee metrie tons 945 918 1.456 
ö§§;⁵¹2:?“ gn. ymtßs oe iat thousand troy ounces. . 257.292 274,699 288,421 
TUR LARES 8 metric tons 123 117 
in: 
NMUne t it ol eir . PEE long tons. . 214.233 221.935 223.609 
(Ü ³Ü-¹i mdr RCM EO TET do 219.175 230. 768 224,458 
Titanium concentrates: 
Imwnnee kee seed thousand metric tons 2.755 2.934 8,214 
J/ͤͤõõ˙ ⁵⅛¾ 0m uv 88 do 282 307 378 
Tungsten concentrate (contained t un garten) metric tons. 28.617 32.149 32. 480 
Uranium oxide (U08) „ do 17. 194 20.670 20.489 
Vanadium Oe oe oo ⁵ ↄ ] ß 8 do 9, 733 10. 755 12. 425 
Zinc: 
/ ³·¹¹¹A AU ͤ ͤ are 2 anda thousand metric tons. . 4.837 5.001 5,321 
Smelter |. mœmœmαwnwnm:mn 8 do.... 4,127 4.584 5,008 


See footnote at end of table. 
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Table 2.—World production 1 of major mineral commodities—Continued 


Commodity 1967 1968 1969 » 
NONMETALS 
%% ⅛ 0 ³ K ee uie anii iid thousand metric tons 2,910 2,982 8,305 
Barité aco esie ics pu nea ͤf y 8 0...- 8,552 8,600 8,6381 
Cement, hydraulic....... ..... 2... l.l l.l lll lll llli... do.... 479. 988 518, 593 540,125 
Diamond: 
Gemi PERENNE es eee a te e a ee eale thousand carats.. 9.485 10. 450 11.290 
Industrial... uo erbe m e s.c das ic do.... 80.937 80,359 29,428 
Diatomitle l ll lll lll. thousand metric tons 1,565 1,590 1,608 
I. ³·¹wdↄ³ ⁰ʒ . ͥ¶ͥ¶ꝑd ·wr- r 0... 2,070 2.242 2,340 
r d seat eee cnet do... 8,174 8,545 8,783 
Graphite ?. REND" do.... 858 437 378 
iorum owe v EP 8 do.... 47,649 60,017 51,994 
agnesite i ed ols EQUUS nm VE Le ? do.... 10.204 10,720 11,553 
Mia ocu LE ] ͥ ydmßs ß uA pure ea a do.... 179 192 202 
Nitrogen fertilizers, contained nitrogen. do.... 22,221 25,285 21,744 
Phosphate roll do.... 17,987 84,016 81,897 
Potash (marketable), K:O equivalent do.... 15,762 16,722 16,692 
Fw:: RR RUNE RR RR do.... 14,047 18 , 568 14,286 
Pyrites, including cuproou sss do.... 22,511 22,470 222,114 
SA. eun enr ee ia A ed tite ws doa ald do.... 118,951 126,362 188 , 968 
suorum minerals 2222au aaoaaaaanaannannnnnaMM metric tons 10,399 12,951 21,521 
ur: 
Nei ehe Lheldécexéze thousand metric tons 11,398 12,241 12,006 
Byproduct elemental..............................-. do.... 6,516 6,678 7.848 
Tale, soapstone, and pyrophyl lite do 4.033 4,496 4,683 
Vermiculite?........._.--- 2-22 122-2 eee eee eee do.... 836 880 422 
Coal MINERAL FUELS AND RELATED MATERIALS 
Anh E do 181.238 183,279 181,077 
Bituminous.... s do.... 1,816,754 1,886,290 1,940,175 
;%ͤ]]]]!!...!.!....kk.k;sf 8 do 718,766 785,798 755,394 
S ! ³ðVĩ ⁵ð2Kſ do.... 2,716,758 2,805,367 2,876,646 
oke: 
Metallurgicallll do 803,882 815,164 829,971 
Other UY PO bs ð ß mt 8 O.. 31,686 29,103 27,649 
Fuel rice. eee eka wes do.... 142.494 142.763 144.420 
Gas, natural (marketed)__.__......_.__------- billion cubic feet. . 28,409 81,088 84,015 
Pélto o es 8 thousand metric tons 198,156 188,363 199,737 
Petroleum, crude___...___.._..-.......------- thousand barrels.. 12,889,252 14,104,198 15,219,022 


» Preliminary. 

! Incorporates numerous revisions from world production tables and country production tables appearing in 
Volumes I-II and IV respectively of the Minerals Yearbook. Data revised through Sept. 30, 1970. 

2 U.S. data withheld to avoid disclosing individual company data. 

3 Excludes production from Communist countries: Albania, Bulgaria, Cuba, Czechoslovakia, East Germany 
pungay. mainland China, Mongolia, North Korea, North Vietnam, Poland, Rumania, U.S.S.R., and 

ugoslavia. 

* Excludes production from Communist countries other than Yugoslavia. 

5 Fiscal years ending June 30. 
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Table 4.—Value of world export trade in major mineral commodity groups 1 
(Million U.S. dollars) 


Commodity group ! 1964 1965 1966 1967 1968 

Metals: 
All ores, concentrates and scrap. ........ 4,370 4,580 14.770 5,050 5,580 
Iron and steel 8,640 9.700 9.670 10,330 11.410 
Nonferrous metals. ... ............... 5.630 6,690 8,020 8.030 9,480 
Totale scc 8 18,640 20,970 22.460 23,410 26.470 
Nonmetals (crude onlyʒh) 1.530 1.760 . 1,900 2,010 2,120 
Mineral fuels... ... ..... LLL lll eee 17.010 17,920 18,890 20,660 22,950 
Grand totalallklklL 37,180 40.650 43,250 46,080 51.540 
All commodities. ......................-.- 172.160 186,390 203,400 * 214,190 238,680 

r Revised. 


! Data presented are for selected major commodity groups of the Standard International Trade Claseifica- 
tion— Revised (SITC-R) and as such exclude some mineral commodities classified in that data array together 
with other (nonmineral) commodities. SITC-R categories included are as follows: Ores, concentrates, and 
scrap—SITC Division 28; iron and steel—SITC Division 67; nonferrous metals—SITC Division 68; non- 
metals (crude only) —SITC Division 27; Mineral fuels —SITC Section 3. Major items not included are the 
metals, metalloids, and metal oxides of SITC Group 513; mineral tar and crude chemicals from coal, petroleum 
and natural gas of SITC Division 52; manufactured fertilizers of SITC Division 56; and nonmetallic mineral 
manufactures of SITC Groups 661, 662, 663, and 667. 


Table 5.— Distribution of total value of export trade in major mineral 
commodity groups, by group ! 


(Percent) 

Commodity group ! 1964 1965 1966 1967 1968 

Metals: 
All ores, concentrates arid scrap. sz 11.8 11.3 11.0 11.0 10.8 
Iron and steel 23.2 23.9 22.4 22.4 22.2 
Nonferrous metals 15.1 16.4 18.5 17.4 18.4 
Total. Aaa re il Be ]ĩÜ¾) ee Ue o 8 60.1 51.6 51.9 50.8 51.4 
Nonmetals (crude onlyꝶꝶ)ꝰ ) 4.1 4.3 4.4 4.4 4.1 
Mineral fuels. __._...--..-- 2-2 eee eee 45.8 44.1 43.7 44.8 44.5 
Grand total... ß te ei eee 100.0 100.0 100.0 100.0 100.0 


! For detailed definition of groups, see footnote 1, table 4. 


Table 6.—Growth of value of export trade in major mineral commodity groups ! 


(Percent increase over previous year) 


Commodity group ! 1964 1965 1966 1967 1968 

Metals: s 
All ores, concentrates and serap. ............... c... LL 20.1 4.8 4.1 5.9 10.5 
Iron and te.... et oe un eu ond 17.7 12.3 —.8 6.8 10.5 
Nonferrous metals 19.3 18.8 19.9 .1 18.1 
AI metals. -Ze So otc ee e dL keen ̃ ͤ eee ie 18.7 12.5 7.1 4.2 13.1 
Nonmetals (crude only). ............ 2... 22 eee ee 17.7 15.0 8.0 5.8 5.5 
Mineral 1uels 3c een 8 8.3 5.4 5.4 9.4 11.1 
All major mineral commodity groups 13.7 9.8 6.4 6.5 11.8 
All commodity groups... ss 11.9 8.3 9.1 5.3 11.1 


! For detailed definitions of groups, see footnote 1, table 4. 
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Table 10.—Iron ore consumption, by selected major countries 
(Million metric tons) 


Countries 1967 1968 1969 Countries 1967 1968 1969 
European Economic Other non-Communist 
Community: Europe: 
Belgium.............. 16.3 18.6 19.4 Finland.............. 1.5 1.5 1.7 
France. .............. 39.6 41.7 43.7 SDEI S cv ee ee 5.5 5.6 *5.7 
West Germany........ 39.2 42.9 47.7 
Fa. m 9.5 e99 9.9 Totulc. dde 7.0 7.1 7 
Luxembourg.......... 13.2 14.3 14.8 
Netherlands 3.4 4.1 4.9 Communist Europe: 
Czechoslovakia 13.1 13.1 18.2 
Total v Sheds cops ee 121.2 181.5 140.4 Hungary............. 3.3 3.2 8.2 
mL Poland 13.0 13.5 13.5 
European Free Trade WS eee A 140.0 145.0 150.0 
Association: Yugoslavia... ........ 2.6 2.6 2.5 
Austria 4.4 4.7 5.4 
Norway . 8 .9 .9 r ce 172.0 177.4 182.4 
Portugal... .......... .2 .2 .8 Other 
Sweden 6.1 ¢6.7 6.8 PaK 51.6 59.4 73.6 
United Kingdom 28.2 31.0 30.4 Turkey.. ( cec .9 1.0 .0 
— United States 120.8 122.4 130.6 
Tl --- 39.7 43.5 43.8 . A —— 
Grand total......... 513.2 542.3 579.2 


* Estimate. 


Source: United Nations. Quarterly Bulletin of Steel Statistics for Europe. V. 21, No. 1, 1970, except for 
estimates which were prepared by the U.S. Bureau of Mines from partial data in the source just cited. 


Table 11.—Estimated world ! consumption of major nonferrous metals 


1967 1968 ' 1969 


Ar ⁰y thousand metric tons.. 7.231 8.094 8,984 

FFC ³⁰˙»⁰ ⅛ĩÄ0u ] ] n. ð2j wm ð v 8 do.... 6,091 6.436 6,989 

CCö.·i (TVT do.... 8,021 3,159 8,449 

CC de edn sir ecu ³·Ü¹·1ͥ.. ð⅛ ↄ ſ ⁰⁰⁰ A ETE do.... 4,081 4.320 4,568 

I/ C thousand long tons..  * 169 174 181 
' Revised. 


! In general, major consuming countries only have been included; sum of consumption by excluded minor 
consumers may be significant; data included for Communist countries, except Yugoslavia. are listed as 
conjectural in source. 

? Apparently includes secondary metal. 

3 Primary and secondary refined. 

‘ Chiefly primary; may include secondary. 

Primary and secondary slab. 

* Primary only. As reported by the International Tin Council. Communist countries, except for Yugo- 
alu via, are excluded. 


Source: Yearbook of the American Bureau of Metal Statistics. Forty-Ninth Annual Issue for the Year 
1969. New York, 1970, 148 pp. 
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Table 12.—World energy consumption,! by fuel and continental area 
(Million metric tons of standard coal equivalent unless otherwise specified) 


Natural Hydro, Total 
Solid Liquid and nuclear, Total per 
Area ? and year fuels fuels imported and aggregate capita 
gas imported (kilograms) 
electricity 
North America: 
I)). EIAS Res 424 758 630 37 1,849 8,743 
1965... olco lec 8 448 795 657 40 1,940 9,053 
))))!!! 8 471 834 707 42 2,053 9,460 
WIG onde ee TEES 463 875 744 46 2,127 9,685 
1908 oe tess oe oon ciate 481 799 41 2.255 10, 155 
Caribbean America: 
// AAA A deus 5 64 25 2 95 922 
C1) K o Eu em 4 68 26 2 100 944 
1908... ooa ꝛ Exerci 8 4 69 28 2 104 945 
e udo sels 5 74 30 8 112 988 
ö ³˙·¹ K iesus 5 81 31 8 120 1.082 
1%/%éöÜO—ę)))dmm ino Soe epee 6 58 9 4 76 566 
//%ôͤ»;5V!uũ ͥ ß 6 61 10 4 80 578 
1986....... esso BAE ER 6 65 10 5 86 605 
Ji... was Ee 7 67 11 5 89 610 
1908 once ei ee aie unt 7 74 12 5 98 653 
Western Europe 
1964 1 acum phai ERR EE 539 416 25 34 1.014 2,986 
JJ! eine Red uet ti ue 515 463 28 39 1,045 3,050 
))))))))) (. 486 516 8 43 1,078 8.120 
177õÄÜĩ AB“. rapi LE 459 549 41 44 1.098 3.139 
1968. ur. mykmts 8 458 599 58 46 1. 161 3.312 
Africa: 
1904. 2 an oL lul rA RE 49 81 1 2 83 271 
1965... ¹ ca esas 53 32 2 2 88 288 
J7//⁵⁰ AA e e eD 52 36 2 2 92 287 
J oe S oe ea 54 37 2 2 94 284 
/// ee eee Oe Ne E 56 39 2 2 99 294 
Near East: 
» 6 28 6 7 40 456 
)))); 6 82 6 (3) 44 481 
17 ³ĩ A UR ed ceres 6 34 7 (?) 48 515 
1) K ESI LIS 6 88 8 (3) 52 548 
17%) rem EMO 6 40 10 (3) 56 575 
Far East: 
C41 eet es 144 188 9 12 298 306 

GM dud eie Usa RE 8 151 152 10 12 324 321 
1////%ẽg ⅛m•m²äàĩ ᷑ĩ᷑ĩ ere eU epe tte 154 174 10 14 352 341 
19601... 2 soe oe es E 165 206 11 13 394 872 

————— CD — nÁ 169 241 12 13 436 402 
11)! 8 49 31 1 2 83 211 
3) EE 53 32 2 2 88 283 

J) ster uL cu E A LE 52 86 2 2 92 287 
7 8 64 97 2 2 94 284 

—Á€—— o — I n 56 39 2 2 99 294 

Countries not elsewhere specified: 

% ĩͤ y 1.021 271 168 14 1,473 1.402 
7ôöÜ ĩðͤ v eie sra a 1,035 291 196 16 1,538 1,444 
, K Dame 1.080 317 218 18 1,633 1,514 
1///;ö˙»om k kxm 8 985 342 242 17 1. 585 1.450 
J or vu EROR Ae LXI 1,066 372 263 19 1.719 1.553 

World total: 
1964....... f cT 2,224 1,782 871 107 4,984 1,547 
1985. 22222905 ee a oe ae 2,250 1.919 933 118 5,220 1,583 
19600... uo ous ER EetbREREE 2,298 2,074 1,015 128 5,510 1,641 
JJ ͤ A 2. 177 2,216 1,088 131 5,612 1.641 
%%% M P ND 2,284 2,408 1.185 138 6,016 1,727 


! In most cases, data are aggregates of country figures representing apparent inland consumption—the purely 
arithmetic result of adding production and unpor and . from this sum the total of exports, bunker 
loadings, and additions to stocks (where the latter are known). All totals in this table are reported in source 
and may not represent the sum of listed parts owing to rounding and/or ommission from detail in space of 
minor quantities not listed separately. A large number of the entries in this table have been revised from those. 
appearing in previous editions of this chapter owing to revisions published in new edition of source; such 
revisions have not been identified as such by footnotes. 

2 Areas listed are those appearing in the source and have not been conformed in scope to standard terms used 
8 in the Minerals Yearbook, except that the source term Western Asia has been converted to 

ear East 

3 Nil or less than V unit. 

* The greatest part of the consumption lísted under this heading is that of Eastern Europe— Albania, 
Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, Rumania, and the U.S.S.R. 


Source: United Nations. World Energy Supplies 1965-68. Statistical Papers, Series J, No. 18, New York, 
1970, pp. 10-18. 
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Table 13.—Annual investment expenditures in the steel industry for selected countries 


(Million dollars) 
1967 1968 1969 
European Economic Community (EEC) l 780 t 802 1,017 
European Free Trade Association (EFTA) 1... ..... JC DEAE IS 272 211 202 
Other countries: 
J))öööõ.ĩ¹ĩ¹- ! ff ³· A p Lot me s 108 NA NA 
FJ 12. o nr curo d ß Mm rr LAE NA 
Ireland tke oe eli eevee ce UL cdi ume Du Soa 1 (8) (3) 
JJJJVyVS%dT0%VVVVh!!.!. yd y y atts eee Ns 842 1,167 1.494 
DTI cn dd . ais Mae on 186 218 221 
MOE o MC METTRE 10 8 NA 
United 5 te ese cues esses locate Lees 2.178 2.972 2,196 


r Revised. NA Not available. 
! European Coa! and Steel Commission. Investment in the Community Coal Mining and Steel Industries. 
Report on the 1970 Survey, 1970, p. 8. 
1 Totals given exclude expenditures, if any, for Denmark and Switzerland in every year, and for 1969 and 
125 N Austria, Norway, Portugal, and any non British Steel Corporation investment in the United 
om. 


3 than } unit. 
* Japanese fiscal years. 


Source: Except as otherwise noted, Organization for Economic Cooperation and Development, The Iron 
and Steel Industry in 1969 and Trends in 1970, and previous editions of the same publication covering 1967 
and 1968, and 1968 and 1969. 


Table 14.—Non-Communist world petroleum industry capital expenditures and 


exploration expenses by geographic area 
(Million dollars) 


1966 1967 1968 1969 
United States: 
Capital expendit ure 7,125 7,660 8,850 8,176 
Exploration enpenaee ns 650 615 715 725 
Total 3 ecu ce eee ae ae AAA senate ese 1,115 8,265 9,065 8,900 
Other Western Hemisphere: 
Capital expenditures... ............... l.l lll c lll l.. 1,785 1,860 2,490 2,715 
Exploration expenses 210 260 265 270 
C77 ³˙¹ddſ&ſw uto ecd 1,995 2,110 2,765 2,985 
Western Europe: 
Capital expenditures... .. 77. E RS RR ERR 2,500 2,725 2,625 2.480 
Exploration expenses 15 100 126 125 
J777%⁵»õo♀êo! 2, 575 2. 825 2. 750 2, 605 
Africa: 
Capital expendit ure 560 600 785 825 
Exploration pen cuuseczoLncesceÍfcieme 15 100 15 85 
Total utes d suis e ars aL UT 635 700 860 910 
Near East: 
Capital expenditures. ........  ... l.l 2 lll... 600 550 625 780 
Exploration expenses 50 50 50 50 
J%/õĩõ˙Ü˙¹¹AAũĩͥͥͥͥͥ ͥͥ ht eS oa ee 650 600 675 780 
Far East: 
Capital expenditure s 840 975 1,425 1,500 
Exploration expenses 50 15 100 126 
Total -eenen "nto 890 1,050 1,525 1,625 
Unspecified: Capital expenditures (no exploration expenses) 1.266 1,215 1,600 1,950 
Total: 
Capital expendituree s 14,675 15,575 17,900 18,875 
Exploration expenses... nn 1,110 1.190 1,380 1,880 
CJ! ON TENE 15,785 16, 765 19 , 280 19, 755 


Source: Energy Division, Chase Manhattan Bank N.A. Capital Investments of the World Petroleum 
Industry-1969, pp. 24-30. 
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Table 15.-Non- Communist world petroleum industry capital expenditures 
by industry sector and exploration expenses 
(Million dollars) 
1966 1967 1968 1969 

Capital expenditures: 
Production- ß SEE a NE ER EM S ei 5,640 6,000 7,460 7,540 
Pipelines i — E E 760 860 1,080 910 
Ain... 8 1.295 1.280 1.675 2,090 
inert ³ K TEUER C EME QUERER 2,670 2,585 2,950 8,210 
Chemical pr. costenkceeeecuce ss 1,840 1,565 1,480 1,810 
Market ing c CN 2,410 2. 705 2,665 2,805 
S tc e ee a a a ⁰⁰(ym 88 560 580 590 510 
Total eani )...... ꝛ˙- 8 -.-.. 14,675 15. 575 17. 900 18,375 
Exploration expenses._.....-.-..--.----------------------- 1,110 1.190 1,330 1,380 
Gn. ; 15, 785 16. 765 19,230 19,755 


Source: Energy Division, Chase Manhattan Bank, N.A. Capital Investment of the World Petroleum 
Industry-1969, pp. 24-26. 


Table 16.—U.S$. direct foreign investment in mineral industries: 
Value, earnings and income 
(Million dollars) 


Mining and smelting Petroleum 
Area and country aN s ee 
Value Earnings! Income! Value Earnings! Income? 


Canada- ooo e corr LEE Io ea r 2,842 240 154 8.819 207 132 


Venezuela NA NA NA r 1,798 880 874 
NTC h ERE NR NA NA NA r 724 80 65 
Subtotal.................. r 1,124 265 250 r 2,517 460 439 
Oe 8 153 30 15 r 386 15 6 
Total `... --------2---0- 1,277 295 265 r 2,903 475 445 
Other Western Hemisphere. .......... 431 101 100 r 569 57 35 
Europe: 
%/%%Gyͤf!!!!!! a 19 NA NA r 2,086 —24 85 
Non-EEC: 
United Kingdom. ........... 2 (3) (3) r 1,432 —53 —17 
Other oro ore cae hi ee 40 NA NA r 905 —22 —12 
Tota! Europe 61 6 T „4.423 —99 6 
e of South Africa. ........ 99 45 29 r 139 NA NA 
Other. ......20 oe Se Seles LET der r 801 29 31 r 1,080 NA NA 
Total dude 8 r 400 74 60 r 1,219 268 252 
Near Eage ttt JFF * * 1,608 983 1,010 
E oe eed teed mE 40 5 1 992 115 87 
Oceania: 
Australian 820 20 8 NA NA NA 
Other! eas 2 1 1 NA NA NA 
J ͤ A EEE 322 21 9 r 592 4 —19 
e shipping 27 AUR. uud uc Lou r 1,279 117 41 
Grand total ................ r 4,876 748 596 1 17.404 2,118 1.989 
1968 
Canada 2. 688 285 180 4.094 243 160 


Latin American Republics: 
South America: 


Venezuela. ................- NA NA (3) 1,780 387 380 

Othe? aver cise cud ras NA NA 254 825 73 64 
Subtotal.................. 1,278 265 254 2,605 460 444 

her oe esl ³»¹A³35ĩ ͥö 137 29 21 409 18 8 

gus e MMC 1,410 294 275 8,014 478 452 

Other Western Hemisphere. .......... 519 98 99 667 57 4l 


See footnotes at end of table. 
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Table 16.— U.S. direct foreign investment in mineral industries: 
Value, earnings and income—Continued 
(Million dollars) 


Mining and smelting Petroleum 
Area and country Se a ee 
Value Earnings! Income? Value Earnings! Income? 


Europe: 
BC occaeca cesses ͤ E 19 (?) (3) 2,146 —51 34 
Non-EEC: 
United Kingdom 2 NA NA 1,563 —46 —12 
Othér....- x l2»2se ees 40 NA NA 927 —37 —18 
Total Europe 61 8 6 4,636 — 134 4 
Africa: 
Republic of South Africa. ........ 81 81 32 148 (3) (3) 
Other... 2o %⅛1»-⁶t ² 314 38 81 1,407 501 483 


Australia 365 38 23 NA (3) NA 
Others o e c Goud cei 8 (3) 1 (3) NA (3) NA 
Total. .....-.----ce---------- 365 34 23 639 5 —18 
International shipping............... .......-. .......-.  ......-.- 1,469 144 22 
Grand total ...... 5,435 789 645 18,887 2.466 2.288 

1969 5 
Canada: o uer NEE EAE 2.164 238 152 4.359 228 152 


Latin American Republics: 
South America: 


Venezuela. ................. NA NA NA 1,771 334 329 
Offer e NA NA NA 880 68 64 
Subtot aal. 1,183 161 285 2,651 402 393 
e eaa enina a eed 163 288 9 428 10 2 
Totak ³˙i¹i˙̃] ͤꝛ mi A s esate 1,346 449 287 3,079 412 395 
Other Western Hemisphere. .......... 576 67 39 643 50 78 
ak 
Bore btn 17 NA NA 2,248 —129 29 
Non-EEC: 
United Kingdom 2 (3) (3) 1,563 — 59 2 
MCC OO 52 10 NA 998 —8 4 
Total Europe 72 10 5 4,805 —196 35 
Africa: 
Republic of South Africa. ........ 84 86 29 158 NA NA 
Other cuoc ² :ĩA A Nees 343 67 39 1,598 557 558 
Total: oc cc wanker acta EE ES 427 103 68 1,756 NA NA 
Near E!!!! y ĩð 3; „ haul 1,654 1,133 1,181 
Far U;õ§³O ͥ² A Re REUS 53 NA NA 1. 303 NA 
Oceania: 
Austrainf.. esca 895 50 37 NA NA NA 
GM «§;ðOĩ . 88 —1 (8) (8) NA NA NA 
Total ocu w' mu d eni soos RR Se 394 50 87 678 NA NA 
International shipping............... 0 --------  .......-  ......-- 1,708 132 137 
Grand totalW · i' 5,635 844 664 19,985 2.494 2.635 


v Preliminary. r Revised. NA Not available. 

1 Sum of U.S. share in net earnings of subsidiary and branch profits. 

2 Sum of interest, dividends and branch profits. 

3 Less than |, unit. 

* Detail may not add to totals shown because of independent rounding and exclusion of certain items of 
detail that are not releasable. 
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Table 17.—World merchant fleet distribution, by type - 


1966 1967 1968 1969 
Number of vessels: 
Tankers eoori ⁵] ¾ ð¹.ü ⅛˙ ½½ a a Ee as 3.610 8,740 8,895 4,071 
Bulk carriers. ................ e 2,089 2,368 2,609 2,748 
e ß beet ceweee 10,908 10,963 11,052 10,980 
0 RR RHONE EOD RC 8 1,746 1,729 1,805 1,771 
eT v 3 c er a ELTE Li eT ME 18,903 18,800 19,361 19,570 
Gross tonnage: 
Tankers... ͤ! A wu ess thousand tons.. 58,999 65,804 71,641 79,457 
Bulk carriers... eee do 22,350 31,644 87,596 41,746 
Freighters. ...... 2... c. c. cc e cler lc. r- do.... 61,025 61,821 62 , 559 62, 960 
Othër uuurexecenUen ee napa es OS a do.... 12,674 12,258 12,446 12,084 
Total- «occus pel m ees 8 do.... 155,048 171,522 184 , 242 196 , 247 
Deadweight tonnage: 
TARBKGHE- o nnno oe A do .. 98,022 105,542 117. 135 133,421 
Bulk carriers do.... 34,1717 49,638 59,926 67, 688 
Freight ers do 85. 852 86. 107 86.702 87, 250 
MOCO Ra Bi T.. SEES do 9,863 9,116 9,447 9,214 
%%%%//ͤͤyfhVyfTVfVꝙVf!!!f!k!!; i eke do.... 222,414 250,403 273,210 297,523 


! Maritime Administration classification. Tankers include whaling tankers. Vessels shown here as “Other” 
include: Combination passenger and cargo, combination passenger and refrigerated cargo, and refrigerated 
3 Contribution of these vessels to mineral commodity trade is regarded as unimportant. Data are as 
of ber 31 of year indicated. 


Table 18.—Distribution of world oil tanker tonnage by size groups ! 


1966 1969 
In service New building in 

progress or on order 

at yearend 

Size group Million Percent ———————————— 

(deadweight tons) deadweight of Million Percent Million Percent 

tons total deadweight of deadweight of 

tons total tons 1 total 

Under 25,000. o 30.0 30.2 28.9 21.4 1.6 2.1 
25, 000-45, Oo 25.3 25.5 26.7 19.7 1.6 2.7 
45. 000-65, Oo 21.2 21.8 22.0 16.3 .8 . 5 
000-85, 00 12.7 12.8 16.5 12.2 .9 1.5 
85.000105, 000 6.6 6.6 14.2 10.5 1.5 2.5 
105. 000-12 5, ooo 2. 5 2. 5 5.6 4.1 1.7 2.9 
126,000-145,000..................... ........ ------0- 1.7 1.2 1.9 8.2 
146,000-165,000..................... .......2.  l2......-. 2.0 1.6 .9 1.5 
165, 000-185, oo 1.1 1.1 1.2 ;öÜàÜBü meee es: 
185,000-206,000_._...._..-.---------- L-....... ........ 8.1 2.3 2.0 8.4 
000 and over.................... . 18.3 9.8 46.8 79.1 
Total- 203 eee sweweses eee 399.4 100.0 135.2 100.0 59.2 100.0 

1 Includes vessels 2,000 deadweight tons and over. 
? Excludes 13.6 million deadweight tons in bulk (multiple-cargo) carriers. 7 


3 Data differ slightly from total given in table 17 owing to difference in source. 


Source: British Petroleum Co. Ltd. BP Statistical Review of the World Oil Industry. Baynard Press, 
London, 1966, p. 15; 1969, p. 14. 
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Table 22.—Nonferrous metal prices in the United States 


(Average, cents per pound except where otherwise noted) 


Year and month Aluminum! Copper? Lead ? Zinc * Tin * Silver * 
1 ͤ K ĩ⁵ RS: 24. 978 7 88.226 14.183 18.848 153.434 154.968 
19068... ocv 8 25.683 8 41.847 13.012 18. 500 148.151 214.460 
1969: 
Januar 26.455 48.498 18.209 18.841 162.750 197.886 
February...........- 27.000 48.831 13.800 14.000 165.289 183.972 
March.............. 27.000 44.390 13.800 14.000 155.714 182.571 
ADIT... en ------- 27.000 44.552 14.205 14.004 156.845 177.810 
BY occ ee ME S 27.000 45.488 14.300 14.500 156.690 176.095 
June... 27.000 46.024 14.662 14.500 159.024 164.548 
rr aeei 27. 000 46.047 15.247 14. 500 162.012 161.833 
August 27. 000 47.925 15. 300 14. 500 166.036 165.262 
September 27.000 51.859 15.300 14.857 165.655 178.548 
October 27.662 52.082 15.300 15.500 166.587 187.250 
November........... 28.000 52.119 15.388 15.500 175.971 192.313 
December 28. 000 52.498 15.826 15.500 181.405 180.174 
Annual average 27.176 41.534 14.695 14.600 164.498 179.067 


! Unalloyed ingot, 99.5 percent, delivered United States. 

! Electrolytic co per, domestic refineries, Atlantic seaboard. 
3 Refined lead, 

Prime Western MIS. “Le o. b., East St. Louis. 

Straits tin, New York. 

* Cents per troy ounce, 0.999 fine, New York. 

? Based on the first 8 months of 1967. 

* Based on the last 9 months of 1968. 


A ors Yearbook of the American Bureau of Metal Statistics. Annual Issue for the year 1969. New York, 
1970, 148 pp. 


Table 23.—Nonferrous metal prices in the United Kingdom 
(Average, £ per long ton unless otherwise noted) ! 


Year and month Aluminum! Copper? Lead Zinc * Tin * Silver? 
7. ⁵ uu dtu 199. 628 417.338 88.763 100.429 1.222. 458 141.977 
1968... ugs 4dy 8 288.981 528. 975 101.796 111.175 1.323.863 219.529 
1969: 

January............. 248.175 581.546 107.508 118.954 1.367.842 201.011 
February............ 247.338 544.125 109.333 118.100 1.374.225 186.975 

arch uoc óc 247.333 541.213 110.533 114.683 1.373.429 184.881 
TTC 247.838 587. 650 118.492 115.396 1.399.250 180.513 

CCTV 247.833 589. 500 117.717 117.942 1.421.333 178.560 
JUDÉ. ˙¹ eee cer 241.333 621.808 120.788 119.013 1,481.263 166.429 
July uui mnERoE 247.333 615.500 131.529 120.008 1.456. 542 163. 935 
Auguste 247.333 680.167 133.683 124.275 1.469. 858 166.881 
September........... 247.333 668.475 127.954 126.638 1,469.308 179.917 
October. ............ 250.174 658.129 124.267 126.429 1,497.217 186.804 
November........... 256.666 690.625 138.521 130.904 1.542. 675 192.875 
December 256. 666 719.642 141.288 181.229 1.616.975 180.512 

Annual average 248.449 621.254 122.700 121.150  1,451.838 180.774 


! London Metal Exchange, average settlement prices. 
2 Ingots, 99.5 percent. 

* Electrolytic wirebars. 

* Refined pig lead, 99.97 percent. 

$ Virgin zinc, 98 percent. 

* Standard tin. 

? Pence per troy ounce, 0.999 fine. 


170 5 Yearbook of the American Bureau of Metal Statistics. Annual Issue for the year 1969. New York, 
° pp. 
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Table 24.—Nonferrous metal prices in Canada 
(Average, Canadian cents per pound unless otherwise noted) 


Year and month Aluminum ! Copper? Lead ? Zinc ? Silver 
1/öͥÜů ⁵]ͥ SES tee eee 26.48 47.589 14.000 13.870 172.030 
1199J.. 8 27.07 48. 020 18.443 18.500 230. 557 
1969: 
Sun deor OREMUS 28.05 45.860 18.909 18.795 212.277 
Fb. ERE 28. 50 45. 500 14. 500 14.000 197.639 
270 ò òð?u 28. 50 45. 500 14. 500 14.000 196.567 
FT naaras ia kanae 28.50 45.500 14.881 14.000 191.352 
OY uM OMNE NP 8 28.50 49.140 15.000 14.500 189.648 
7 uS 28.50 50.000 15.338 14.500 177.605 
. 8 28. 50 50.000 15.500 14.500 175 
August . leue e e RE ERES 28.50 51. 100 15. 500 14.500 178.176 
September 28 56.280 15. 500 15. 405 192. 510 
Gees ur eed 28.91 57.000 15.500 15.500 201.840 
November 29. 50 57. 000 15. 600 15. 500 206.911 
December: ..... 8 29.50 57.000 16.238 15.500 194.109 
Annual average 28.70 50.794 15.1638 14.642 192.808 


! Ingot 99.5 percent. 

1 Electrolytic ingot, prompt delivery at Toronto. 

3 Producers' prices, carload quantities, communicated by Cominco, Ltd., pig lead and prime western zinc. 
* Canadian cents per troy ounce, Cominco, Ltd., price. 


1878 te Yearbook of the American Bureau of Metal Statistics. Annual! Issue for the year 1969. New York, 
. Pp. 


Table 25.—Mineral commodity export 
price indexes 


(1968 = 100) 
Metal All 
Year and quarter ores Fuels crude 
minerals 
PTC opos 109 101 108 
1908.5. ee ee eee eS 108 100 102 
1969: 
First quarter 112 101 108 
Second quarter 117 100 104 
Third quarter 118 100 103 
Fourth quarter 116 101 104 
Annual average... 114 100 104 


Source: United Nations. Monthly Bulletin of 
Statistics. New York, June 1970, p. xix. 


Table 26.—Analysis of export price indexes 


(1968 = 100) 
Developed areas Leas developed areas 
Yearand quarter Non- Non- 
Total ferrous Total ferrous 
minerals base minerals base 
metals metals 
NOG cuc re dd ED crt M 105 135 102 156 
r pff LE ND d 104 142 102 165 
1969: 
First | JR A J 105 148 101 182 
Second quarte n 10 155 
Third ga ³ ;ꝛ3;vt: 106 163 102 195 
Fourth quart o 109 169 108 203 
Annual average 107 158 103 187 


Source: United Nations. Monthly Bulletin of Statistics. New York, June 1970, p. xix. 
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Table 27.—Leading world producers of bauxite 1 


(Gross weight, thousand metric tons) 


Country 1967 1968 1969 » 

% ³˙o q ⁵˙i.ä ie EA 8 9, 268 8,525 10,499 
AUStFalla n lona SY ac 6 toa Ee Se Se 4,244 4,961 7,917 
0 5 tet te Un uto cc cs oes ah acne et ath ĩ Eee et ne 5,466 5,660 5,538 
SS aie oie hacer tte a oh tM Lee LE / ¾ d 5,000 5.000 5,200 
%% ] ee ee re eee tte sspe fuß 8 8,381 8,722 e 3,760 
France 3 cese d cip , eec db eH LO E 2,818 2.713 2.113 
CONG Ri . acce ß E 1.639 2.118 2,459 
Yugoslavia. os oie ie eife ⁰⁰mDM MEA hee eee tus ME 2.131 2,072 2,128 
LO iul RM NR ie casa os ceo le ay este ccn yd y ht DD 8 1,659 1,750 1,940 
III a ns a a tatty teer uM DA LE eden en neha 1,650 1,959 1,932 
ieee ⁵ cee a ee 1. 680 1,691 1,872 
Totdlus Gee bee ERE aa eee ee Cue ee CE art m pau r 38,931 40,171 46,018 
Albbotherl:.c bc coor he le oe ee warn ᷑]«˙ꝰ end dant E iE r 5. 590 5.704 6.357 
% ³¹AAAAAͥ oe Se LEE MERE LUE r 44,521 45,875 52,315 

* Estimate. » Preliminary. r Revised. 


! Includes additions and revisions to data appearing elsewhere in the 1969 Minerals Yearbook (all volumes). 
Compiled Sept. 30, 1970. 
1 Excludes nepheline concentrates and alunite ore. 


Table 28.—Leading world producers of aluminum ! 
(Thousand metric tons) 


Country 1967 1968 1969 » 

United States. ² ·ͤ¹·¹Ü ᷑ ſꝗgp dd ³ S ] Ä³ Cea ee r 2,965 2. 953 8.441 
177) ĩÄui wm. . 8 965 1,000 1.100 
Canadá. 2:252 5t he ̃⁰ oue CD um pub 0— k 8 885 888 996 
õõͤõĩõĩ06u˙ m. 382 482 569 
Jööĩßé0ö1!0 ᷑¾ↄ ̃ ð ——. hdd ͥ yt; y y MEE S 361 468 502 
1 yßxßß x 8 361 366 372 
Germany, ͥ ] DV »/ͥſſ/ſſͤ dd 258 267 263 
| VP CAMPO RO M SCOT EE UNCON DOMNUM 128 142 144 
Indiae- coss ].U— todo ai LI tacta e Pene eiecit ENE bate eM 96 120 131 
Ü 8 te TTT. 8 93 97 126 
% ͥ ͥ ͥ”ë T ³ꝛW AA A EE Berri i. 6,489 6,778 7,644 
Ann ⁵ð ́c ³ð NA me e E oe fatus 1.081 1,280 1.426 
Fl 2 ie Ble eee nox areal a e ð a eee Ea t 7,570 8,053 9,070 


e Estimate. v Preliminary. r Revised. 


! Includes additions and revisions to data appearing elsewhere in the 1969 Minerals Yearbook (all volumes). 
Compiled Sept. 30, 1970. 


Table 29.—Leading world producers of mine copper ! 


(Copper content of ore, recoverable where indicated, thousand metric tons) 


Country 1967 1968 1969 » 

United SUUCOR 1 . arco ek ote ae it er hte ES prete 000 866 1,148 1,401 
7 ³¹˙‚ gto Se 800 85 900 
JV. ³ĩ/ſſſ/ ³ dd ĩͤ recen uer c n amnem Rec d 662 665 748 
!! ³ÜW¹¹¹¹wmm my. ]/ ᷣ ]mgaKa ⁊ - ld ͤ=— -k 8 663 667 697 
11 renum r 556 552 500 
Congo Kinds ] ↄ ðx 8 319 325 362 
f e , eir tone e tre Na LU r 193 213 206 
South Africa, Republic o.. 150 146 148 
Philippines- d ß ⁊ PU eter . E Ede 85 110 131 
AUSCIHlR. o noun «˙¹ ͥ ͤ ...... Ü Ä⅛‚, ]ĩðͤv ]⅛ͤ v, ̃7§˙...⁰·⁰⁰r⁰ mp r 93 109 130 
J1J;!õĩÜ§tb ͤů DO ple ca x A LO EXC PE ae ania erai r 4,387 4,785 5,223 

I õĩ1b0ſ ²ðÜ ů ] nmw te Lt. Due e i p hee MF Se 8 m eL r 651 703 776 
Grand-totalo is ois ³ ⁸ i 88 r 5,038 5,488 5.999 


* Estimate. P Preliminary. r Revised. 

! Includes additions and revisions to data appearing elsewhere in the 1969 Minerals Yearbook (all volumes). 
Compiled Sept. 30, 1970. 

2? Recoverable. 
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Table 30.—Leading world producers of iron ore, iron ore concentrates, 


and iron ore agglomerates 1 
(Thousand metric tons) 


Country 1967 
USSR iiL uncus utei cease MO aA CL r 186,246 

United States... ⁵ ð Sd Se ee a tain Ge uui .58 
GC lo ol tc IR ML MILLS LL DA agn 49. 220 
Câinadā e It ⁵ ?eꝑ ß x EpL de 38,390 
China, mainland e... coca y uem er dae 28. 000 
Austral ³˙ðwOwm ] mä 7⅛ ͥͥͥ .. ue c ĩðZ— ͤ;kʒ ß uud ue fx 17. 158 
aber )))) y Math ths aa PEt hated fat E No D r 28,837 
md digo A er Lu did (d ĩ 22,298 
India "(Including d ode Gas eies e ER eee testante dee 26,157 
jq)nqjn)n)nVVb(((( u T ĩ 8 18,224 
hh se et oe ] é -K Must ⁰⁰ʒ dpa Babe r 17,005 
United Kingdooe nnn beset eo eee sc eet mde 12,944 
111 ⅛˙àà.A.. k a a he ³ EORR 10,783 
M vor eee eee c EU EE e EL re Si r 540,292 
HK ee oe es el ³ ꝛ wm ] ⅛ Or ĩð³ 8 82.417 
Sd y des us E r 622, 709 

* Estimate. P Prelimina 


1 Includes additions and 
Compiled Sept. 30, 1970. 


1968 


176.616 
87.248 


11,916 
578,289 
106.957 
685.246 


Table 31.—Leading world producers of steel ingots and castings 1 


(Thousand metric tons) 


1969 » 


728 , 849 


. to data ec disehan in the 1969 Minerals Yearbook (all volumes). 


Country 1967 1968 1969 » 
United t ð d ͥ⁰⁰ ⁰;k -= AA E 115.406 119.260 128,185 
Fono. gd "o "E-—-———— 102,224 106,537 110,000 
Japan i eroe ↄ MMñãů mm è ARA DLE LEN 62.154 66 , 892 82. 948 
Germany, , ³· / ]·ꝛ ²q y d r 36,744 41,159 45,316 
United. Kingdom... ß as Sa WEE deem 24,276 26.276 26,846 
/! ³˙¹¹Aàqàͥͥ ̃ Eutr E uA lee Sito EL Id Ed 19.655 20,410 22,511 
/ ORO rp . (yd RET 15. 890 16.964 16,428 
China, mainland ¢._...._...-..---.-------- qum eens athe E d dU 11,000 15.000 16,000 
C ³⁰ÜWààààJu.......k.k;ö;öãͥͤõͤͤ ð K ae Ne) a ad crane 9.716 11.568 12,837 
Poland» ee ee ae eae %ðéj == y e e SLE LEE 10. 454 11.007 11.291 
e ³oꝛ½]. ³ĩ6WAA %⅛ðſ K k 10,002 10,555 10,819 
J6EPIöb . ð onse ⁰ſyd yd 8,796 10.207 9,350 
% ˙⁵ i. ⁵ Ü ¹“aeAa M r 426,316 455, 835 492. 531 
Ah ð ð 67.264 73 248 81.167 
C%ö⁰ ersinnen ⅛¼˙ werk Rot RR r 493 , 580 529 , 083 573,698 

* Estimate. > Preliminary. r Revised. 


! Includes additions and revisions to data appearing elsewhere in the 1969 Minerals Yearbook (all volumes). 


Compiled Sept. 30, 1970. 


Table 32.—Leading world producers of mine lead } 


(Lead content of ore, recoverable where indicated, thousand metric tons) 


Country 1967 1968 1969 » 

United States 1... onu ee ee eee ee xL E 288 326 462 
Australis oao ⁵ ² ²˙Uͥd ⁵˙ꝰ d ⁵ E Seda cda eue IE r 882 389 445 
IJ Äͤm ⅛ÄVU. ß ð - y eae 400 420 440 
CCC wͥã ͤydßu ͤ0ſßdd dd K 8 308 327 300 
MexiCU.. ow oud oh ee Se a i ͥ Oe cal Ed es LEE NE d 164 174 171 
7%! cono ed MID m muc rb Wo D MU AMERIKA TM C td r 160 155 163 
ber Xu RT PER 108 112 123 
/ ĩ ̃ ⅛˙⅛*—; dd d 90 100 100 
Total... cer ² VMMbdꝛ . ß kx LI EL a r 1,900 2,003 2,204 
I ⁵ ↄð«V/ſͥ ³·ſſſ r OPE Ee E enu dee E r 960 989 1,008 
Grand tot-l]]g]W½iliii::::: ] ⅛ ˙]u˙¹ DERE r 2,860 2,992 8,212 

* Estimate. » Preliminar r Revised. 


1 Includes additions and re 


pee pe . 1970. 


ons to data appearing elsewhere in the 1969 Minerals Yearbook (all volumes). 
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Table 38.—Leading world producers of manganese ore ! 
(Thousand metric tons) 


Country 1967 1968 1969 » 
USSR -ora ee eee ee ee eee See eee ese Soa eee os 7,175 6,564 e 7,000 
South Africa, Republic oꝶ ß „„ 1.817 1.972 2. 204 
%Iùuiẽrõĩ ³VAWA h V 8 1.1382 2,097 2,149 
India (including , G5’; A ec a a pos 1,589 1.602 1,605 
RON =o oou ie eoe UD EROR ³Ä³ ⅛ emi Ee dE e E e EE 1.147 1,254 1.363 
Chins, mainland 95... . y . EAE REEU S wes 700 900 1,000 

%%% ͥͥ%5¹1ite. eee ·ͥ mmm. uu eo ⁊ð³A2A ðᷣ my 8 r 569 746 
% ↄ dd dc 498 413 850 
ponro (Kinshasa) e. —.— l.c ͤ v ͥ ͤ ꝗꝙdddſ ß eee eee 272 322 311 
2222 Pe mc PT PEN 839 312 802 
Total cone ee chee uuu ⁰ cha lcs LN DE r 15. 238 16,182 17,206 
Al GUO S cca ow ⁰³ yd ͥͥ rr e A 1.702 1.227 1.053 
Grand total 62232 ctce ↄ ð x . aei uc dE r 16,940 17.409 18. 2 59 

* Estima » Preliminary. r Revised. 


! Includes additions and revisions to data appearing elsewhere in the 1969 Minerals Yearbook (all volumes). 
Compiled Sept. 30, 1970. 


Table $4.—Leading world producers of mine tin 1 
(Tin content of ore, long tons) 


Country 1967 1968 1969 » 
l’ ͥ ²˙·¹ XA ceu em Md seu ne d Rd 72,121 75.069 12,167 
n are EAE , ß eee tees 26,890 28.945 29 , 489 
TJ!f «%«] ] !!!.... 8 25. 000 26,000 27, 000 
Thailand ⁵ Z E k ic es eru ere Lie r 22,490 23.678 20, 786 
China, maln“, —• 20, 000 20,000 20,000 
Indonesia- -cir or as aiee esee mE e bee E CE EE 18,597 16,563 17,146 
Qut dl ⁵ ↄ T d LIE 9,340 9,644 8.606 
PJE ee cece occa 5, 586 6,650 7,878 
Totale ꝑ⁵ ³ . Ge uerus aa ec M E r 195,024 206,549 208 , 067 
öh hee ei eet eee ³ðV³AA ³ĩ³AAA ¾ͤ iau 19,209 21,886 20, 542 
1777 ³˙0o¹ 57] .. ⅛ AA nad 214.238 227.935 223,609 


» Prelimina r Revised 
! Includes additions and revisions to data appearing elsewhere in the 1969 Minerals Yearbook (all volumes). 
Com iled Sept. 30, 1970. 
timated smelter production. 


Table 35.—Leading world producers of mine zinc 1 


(Zinc content of ore, recoverable where indicated, thousand metric tons) 


Country 1967 1968 1969 » 

: ĩ˙wõm ]7⅛˙˙¾wʃ n sus C LR ED TC aD EE 1,133 1.155 1,194 
JS ¾Ü ß v isi rtf r 540 575 610 
e . .. . TERIS 1407 422 505 
nie ð ͥU ↄ 498 480 502 
PSU... ouk ðĩ« “gn ˙ x aa . x E ME cues 305 291 315 
Japin oooh ees on oe noe hb o·¹wꝶſ y yd a as aatia 263 264 270 
WOR ICG Lo chub d ñ ðͤ ea mymtß 8 241 240 253 
FJJ)//CöÄö%ð⁹ͤ18 ð⅛ «“ ĩ⅛ÿ3ẽ len ta hen y d s Eve ef 157 165 * 167 
(D MEER SEDED PEDE E 125 140 133 
Congo FH ] « iẽ ]ð ð 122 127 128 
/ ³ðü ³o ww ] Ä ð 8 115 120 125 
C%%%ö’öéêéöt! ⁵ ⁵ ⁵« ↄ⁵ :: ĩ˙Äm mm aio adde xA r 106 110 111 
JJͤĩ˙¹½ 0 mms Mii E re eue E 36 53 105 
China, , ] ꝗ meme 90 100 100 
Toh .. drm... y y ß ĩ r 4,138 4,242 4,518 

PT OCHO g DOE he oe ee bud cr a EEUU E E e E de 699 759 803 
Grand total... “t! ee ee ð « yk ale eat Satara ete E es ea r 4,837 §,001 §,321 


* Estimate. » Preliminary. r Revised. 

! Includes additions and revisions to data appearing elsewhere in the 1969 Minerals Yearbook (all volumes). 
Compiled uncis 30, 1970. 

3 verabie. 
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Qr 


Table 86.—Leading world producers of hydraulic cement 1 


(Thousand metric tons) 
Country 1967 1968 1969 » 
JJ Á—————Ó——— HORS r 84,809 87,512 89,800 
United States (including Puerto Ríico).............................. 65,807 10,314 71,101 
§6ßV; ũ˙²1vꝛ ⁵⅛˙ d heen ete eee oda =. y LE Le d 42,998 48,009 51,386 
Germany, ͥ ⅛ » :⁰mu.t ðZévd ] ĩͤ K sg LokZes ue r 81,711 38,433 385,008 
111 A ſkyſ ⁵ Ä³-- qp data & id EE E 26,272 29.536 81,310 
acil WeMIMMMI EC -——xec e MERCED REIS 24,400 25,600 27. 543 
United Kingdom.. k n Ll ll c cassa sess t 17,581 17,878 17,420 
Spain (includes Canary Island)) r 18,477 15,100 16,013 
J I Tem pr TERR 1,700 11,940 13,260 
Poland o ß De RN ete, Bi oS GS 11,188 11,600 11.830 
Ch hh ³⁰² y M edes meri cU EE EE 8,000 9,000 10,000 
CAnAdÉ. lore ee cen nits ee eu ³?f ] ⁰yd y 7,258 1,408 7.751 
Germany, ̃——AHTLTP’ͤ;·õ/—WWWW.. ⁰ðZß ⁰ mr . 7.182 7.551 * 7,600 
/ ³ͤ0 ĩiðv MER ea te A 6,338 7,026 1,515 
Brazil co Sh es 2 ² 5“ P—ꝓd ⁵ m RE 6,405 1,281 1,189 
P IPLE ees a ee r 865,066 889,183 404,726 
p d ee ee alten DE 114,890 124,116 188,798 
Grand total. .............. 2... 22 l clc Lll E t 479,956 518,299 588, 524 


* Estimate. » Preliminary. * Revised. 
! Includes additions and revisions to data appearing elsewhere in the 1969 Minerals Yearbook (all volumes) . 
Compiled Sept. 80, 1970. 


Table 37.—Leading world producers of phosphate rock 1 
(Thousand metric tons) 


Country 1967 1968 1969 » 
United SUUM. Lon du cumulum aec . mM e E 86,079 37.422 34.224 
SS Rot oi CM ]oꝛ»mꝛ ꝛ ) ðꝗy OMEN MM 16,300 17,700 19,250 
Morocco- e ·¹“Ü¹i........ ⅛˙ͤ0², 0 ⁰ͥ n ele c ⁊ k- ⁊ðᷣ Gace 9. 945 10,612 10,662 
WR. ea et ee a hes nde cose ucc 2,810 8, 8,200 
OUQQEFILV GE NODCT"""-u"""""EX 1,798 2,254 2,198 
TOt eoru hoaeuaue decisa a esc m fli UI eam du 66,932 71.882 69, 584 
Al others ß . Sed e r 11,005 12. 684 12,868 
!! aa EE e es ao aa r 77,987 84,016 81,897 

e Estimate. v Preli 2 r Revised. 


! Includes output of all major crude mineral sources of phosphate; in including apatite, guano, and similar 
materials as weli as regular phosphate rock. Includes additions and revisions to data appearing elsewhere in 
the 1969 Minerais Yearbook (all volumes). Compiled Sept. 30, 1970. 

3 Includes material described as sedimentary rock in Soviet sources. 


s Exports. 
Table 38.—Leading worid producers of marketable potash 1 
(Thousand metric tons K,O equivalent) 
Country 1967 1968 1969 » 
USSR: oiae a ees ees wae aa a aa aaa a a i 2,868 3,120 e 8,180 
| ID. WEET oa ² yd E AT E y K A AA 2,162 2,647 2,854 
GOW OBC tee One eee ae iene 8 r 2,460 2,561 2,626 
United States. ⁷ ⁵ ͤꝙudgddd ẽ k ßddd d ĩ y tees eu. E r 3,012 2,993 2, 544 
ltr; ñĩꝛ⅛ͥũul...... ⅛ - 0; d LLL iE 2, 206 2.293 2.300 
))) Tnt ß 8 r 1,938 1,857 * 1,938 
1% ]i].B-ꝗ.ÿÜ1Bu 6G. ⁰»⁰ 0 a ead z woes pd E r 14,646 15.471 15,442 
TG ³⁰˙¹ͥ1ÜiAiA ³o¹AAA²] EQ NM ³ðù 8 * 1,116 1,251 1,250 
Gül ³ð¹ſnſͥ ec eee ⅛ð k ] ] ' 15,762 16,722 16,692 
* Estimate p 


Preliminary. r Revised. 
! Includes additions and revisions to data appearing elsewhere in the 1969 Minerals Yearbook (all volumes). 
Compiled Sept. 30, 1970. 
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Table 39.—Leading world producers of pyrite ! 
(Gross weight, thousand metric tons) 


Country 1967 1968 1969 » 
JESDAD 220) oi ee et ⅛ ] ] ] x K E La anie EA E Sees 4.528 4,472 4,453 
USS es IIT i el aes 8.500 8, f 
Spain o oes ::: ⅛ðé vy MD an S 2,291 2,403 2,475 
China, mainland ggg g»ĩ kk EC un 1,500 1,500 1,800 
lüc ib es Bete ioe ̃ ˙àr!;. "Xu ET 1.411 1,406 1.475 
South Africa, Republic ol 00 000aaaenmonnenMnMMMM Mud Ud EU E r 869 104 837 
C FBS ee ls d D kßdßdv kö; o... 8 862 874 826 
CPd]]]]]]]]]]!]!]!!!!llll 712 774 * 803 
Norway- ß ULL Un ME E MD LC LE 637 693 758 
Germany, Weesen 556 616 641 
C ccr re toU LIS LE G MU Dee 528 561 531 
Korea, North t- o clou ß EES E EE e alias 500 500 500 
Sweden. ↄ³ͥqʃ•m er m EE Ae a es 483 474 495 
Czechoslovakiaaak K nwnw w ee eee ee eee eee 376 380 * 400 
PCI. D ence oes cheese rS r 18,753 18,857 19,494 
All otho- o. es ee eet ͥ⁰ ͤdd oC Sec 3,758 3,613 2,620 
Grand total... c cs iowa ee uM aoe ĩð eae 22. 511 22.470 22,114 


* Estimate. P Preliminary. r Revised. 
! Includes cupreous pyrites. Includes additions and revisions to data appearing elsewhere in the 1969 
Minerais Yearbook (all volumes). Compiled Sept. 80, 1970. 


Table 40.—Leading world producers of elemental sulfur | 
(Thousand metric tons) 


Country 1967 1968 1969 » 
United States... ðßͥſðſͥD uia r 8,415 8,955 8,079 
Canada (salės): onc os ⅛ð2G ⅛ð -K é i ie y 2,267 2.34 2,708 
FFCÄÜ˙PU Duet UM Lu LM LL Ls DI CREE 1 1.316 * 1,950 
/// Ue tmu eis AN cnc 8 1,665 1,608 1,732 
J ne m LL er E Sele ates dM ee a t 1,894 1,685 1,716 
USS 0 NERONE ð K -= ;kkk es ye 500 1. 500 1. 600 
JJ ³ĩ»Ä1Adt ĩ df Mex ed 316 336 346 
China, wann,, ee oe ce i ee 250 250 250 
Germany, West. c a ͤͤvyvd ⁰•:0mH v as ee ee oe Ie 105 127 129 
Germany, Bast... ĩ«˙«U’⁰ßũ ⁵ ð˙ ee en cee ee Seen eck eee bee ce 128 119 e 120 
V ² o*ůVœæↄ²...ͥ ³˙Ü¹iͥ ee ae a ete ees a ae CU RE M raid t 17,257 18,237 18,630 
Ao ⁵ð uma cA r 657 688 724 
rh ↄð / ⁰⁰ oiled ees r 17,914 18,925 19,354 
Distribution by type: 
BHO S oec au c uer iu ete MEE M i iEn i MT RE EE r 9,179 10,015 9,588 
From ue yy ⁵ð re a at e r 2,219 2,232 2,418 
Other elemental recoveredd r 6. 516 6,678 7,348 


e Estimate. » Preliminary. r Revised. 

! Includes Frasch process sulfur, sulfur from sulfur ores, and E product sulfur from other ores, natural gas, 
and oil industry operations, but excludes sulfur contained in sulfuric acid manufactured directly from ores 
and other sources without being first reduced to elemental sulfur. Moreover, insofar as possible, elemental 
sulfur derived from pyrite is also excluded. Includes additions and revisions to data appearing elsewhere in 
the 1969 Minerals Yearbook (all volumes). Compiled Sept. 30, 1970. 
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Table 42.—Leading world producers of marketed natural gas ! 
(Billion cubie feet) 


Country 1967 1968 1969 » 

United: s ?ĩs ᷑ẽs?!.!ßß A Ae ete p we 18.171 19.822 20,698 
JJ a ete oo Sere eee CHR 6mm. y 5,601 6,039 6,380 
LU. V o -eccone ³oÜwwü d veo 8 1,472 1.692 1,985 
ü Ä ͥͥ ³˙o⁰¹¹ sua dob asa ed Er cece teri y EE 560 715 851 
Nhe « õ 254 514 718 
11111ͥrũ xt K daaa 324 368 417 
Mell we e Ee IA aeu aia urea 293 801 814 
Germany; M ⅛ x 148 204 289 
%%% ù Ü”ùu K ð ͥ y K y 8 276 285 283 
7J7ͤĩ. ⁵rͤr ð ¼¼t ee é eee ĩð . EE 196 201 230 
P ͥͥ ͥ ͥͥ⁰ʃ⁰ T.. dd 27,295 29,701 82.220 
A/ ³ù . 1.114 1,387 1.795 
Grand total. ]7xĩ⁸7?r ꝗ 28 , 409 31,088 84,015 


» Preliminary. 
! Includes additions and revisions to data appearing elsewhere in the 1969 Minerals Yearbook (all volumes) . 
Compiled Sept. 30, 1970. 


Table 48.—Leading world producers of crude oil 1 
(Million 42-gallon barrels) 


Country 1967 1968 1969 » 

United ; ⁵ðVU/ ⅛ ⁰yꝑyd ee eee ken ELEC iM E 8,216 8.329 8.372 
USS Rota ⁵ðCd mn yd fymtßs C t ML a 2. 100 2,252 2.395 
, . e PP 1.293 1.319 1.312 
|; (MAP ERREUR SERVER LED EP ĩ . IRR EIE 948 1.039 1,232 
doy MINCE TET fd PES 637 949 1,135 
Saudi l ] ð Secours Nea beanie ee 948 1.036 1,092 
Cr ˙᷑ va buie bee cee we eee ⁊ð is pO AE 837 886 940 
)))!!! ³ðWüWA Ai. = ⁰ꝛm; 86 446 550 554 
, ß, ß 351 379 407 
( unc ³⁰¹¹1 wi ͥ yd y EE E aus E r 298 325 338 
Hr ð 0 ⁵⁵⁵ ⁵⁵ M See 8 186 220 271 
Trūücial Stats- o oes rae cde aru ms wee em AD des 139 182 219 
Ill ² ᷣↄ ↄ Da ELE IE NE EMQUE 117 52 197 
Kuwait-Saudi Arabia Neutral Zonen 151 157 163 
// ⁵˙¹¹..]mm. was m am Mei d SE Ee 133 142 150 
China, ini, ]ĩ7? Roe 80 110 . 146 
A ee eee ↄ TT. ween wees beats 115 125 130 
QUIA, oo esce eee a oa a aaa ar ee my dea ed RE 118 124 130 
Muscat and nn ] h ³ĩ emus ĩð2A 88 23 88 120 
St/. "CRT Bouts r 12,136 18. 264 14,303 
rr; ĩ EE LR REA STE M E 753 840 916 
Grand total- oe ee ote Rec ³·˙ A ecu sir E aie uei r 12,889 14,104 15,219 


* Estimate. r Preliminary. r Revised. 
1 Includes additions and revisions to data appearing elsewhere in the 1969 Minerals Yearbook (all volumes). 
Compiled Sept. 30, 1970. 
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Table 52.—World movement of solid fuels in 1968 1 


(Thousand metric tons, standard coal equivalent) 


Destinations 


North Caribbean Other Western Africa 
America! America: America‘ Europe 


Source areas 


North America 2 2 22 2 2c c LLL eee 16,030 520 2,860 18,860 ........ 
Western Europe 70 180 110 89,650 290 
//ͤÜ¹w¹ yd ßß ¾ rei le d ß p EL mS 220 1. 370 
ß Und WP aal Na Aa 10 
Oceania- ove cae Ss eO ß . oe, voles e mr E 10 
Other countries 10 110 130 28,630 650 
Total tacui i t AA ĩðVßu eal A 16,110 810 2,600 77,860 2.830 
Destinations 

Near Far Oceania Other World ? 

East East countries 
North America 3... ....... 2222. 2222.2 LL Ll... 20 15,580 ........ 170 48,540 
Western Europe . 10 40 40 840 40,820 
Africi ua i a oe ee eta Lour fe 440 IU- 2122 2,280 
FRE Bess ocr AA eeu eur. esos ae 800: unes 8 810 
Océañia 2665 ose eos tee y 12,140 800 ........ 12. 460 
Other countries €. .. 222.2 cllc Lclllllll Lee 5,240 ........ 33,290 63,570 
Total T-t o boe ra Lieu a E. 30 34.240 350 33,800 168.480 


! Data based on the general trade system; lignite briquets are reduced to standard coal equivalent before 
inclusion; bunker loadings are excluded. 

* Bermuda, Canada, Greenland, St. Pierre, and the United States. 

3 Mexico, all areas of Central America, all Islands of the Caribbean, Colombia, and Venezuela. 

* All South America except Colombia and Venezuela. 

All non-Communist nations of Europe and Yugoslavia. 

* Chiefly the Communist nations of Europe and Asia, but apparently including some other countries not 
identified separately. 

7 Reported totals; detail does not add to listed totals because of: (1) inclusion of quantities shipped to or 
received from areas not listed separately or not identified in original sources, and (2) rounding. 


Source: Statistical Office of the United Nations. World Energy Supplies 1965-68. Series J, No. 18, New 
York, 1969, pp. 42-47. 


+ 


Table 53.—World movement of crude petroleum in 1968 1 


(Thousand metric tons) 


Destinations 


North Caribbean Other Western Africa 
America America America Europe 


Source areas ? 


North America... .... 2.22 22 c LL LLL Llc ssl rl 22,640 5O uelit 50 222222- 
Caribbean America. _.___.._-_-.-.._-..-----.- 87,830 63,800 6,370 25,230 70 
Other America 1,200 470 210 170 .......- 
Western h o // ⁰⁰m.p. h uec ĩðͤ ̃ . 8 870 soca 
Africa eaea ͥͤ00 ³Ü: . y ea 8,090 5.270 2,110 161.840 1.790 
Near East —.. oleo (t 15,950 2,400 9.960 253,810 14,060 
f 55 r0. oe Bd da ea 3,850 120 ........ 10 
Other countries 4,000 420 25,100 1,670 
SM ( ³·Ww¹AA ³o¹w mr baud ul 89,560 76.110 19,070 467,250 17.590 
Destinations 
Near Far Oceania Other World 
East East countries 

North America... ........ ck 31407. ore 8 22,880 
Caribbean Amer ia o cd ei nud 134.100 
Other Ameriaoaa eee eee eee 2222222- SO) —8 2,070 
Western h,,“ ... oseni 870 
e oues aUe c ee el uni 730 220 240 400 180,780 
N ³o·¹ eee m RAS 21,520 150,280 15,240 800 487,780 
III! ĩ² tof uu. eM tee ae dor rh 88 19. 020 5,900 ........ 29,090 
Other countries 940 ........ 21,420 59,550 
I/. ⁵ĩð,Aß ULL eoi Lit 22.250 171,120 21.380 28,620 917,120 


1 Data are based on the general trade system. 

3 For details on countries included in each area, see footnotes to table 52. l 

* Reported totals; detail does not add to listed totals because of: (1) inclusion in totals of quantities shipped 
to or received from not listed separately or not identified in original sources, and (2) rounding. 


Source: Statistical Office of the United Nations. World Energy Supplies 1965-68. Series J, No. 18, New 
York, 1970, pp. 82-89. 
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Table 54.—Refined petroleum fuel trade, by continental areas 1 
| (Million metric tons) 


Exports Imports Bunkers 
Continental areas ? — —— — ——————————————————— 

1967 1968 1967 1968 1967 1968 

North Amer ien 7.63 7.21 78.82 87.42 18.58 21.09 
Caribbean America. .................. 111.55 118.40 18.65 13.37 13.47 14.23 
Other America .93 1.04 4.07 4.96 1.38 1.32 
Western Europ 69.92 80.09 103.03 103.65 88.54 41.94 
Eastern Europe. ee 33.20 36.36 6.78 7.01 NA NA 
Alica EITHER 4.07 4.84 11.01 12.42 8.12 8.00 
Nerf! ⁵ĩðdv e RISE 45.18 51.06 2.46 2.60 17.24 17.56 
Fat Paste wr LEE RE 18.93 20.51 81.50 41.90 20.45 22.51 
Oceania. oo een qa Dazu d DLE. 1.29 1.15 8.50 8.66 4.08 4.21 
Not specified 2 02 gx .02 01 03 05 
itim cocos tutes 292.72 815.66 260.84 271.00 121.84 130.91 


NA Not available. 

! Figures given are for fuel commodities only, excluding lubricants and other refinery products not normally 
used as ene sources. Apparent discrepancies between export, import, and bunker totals evidently result from 
quantities of material en route at yearend, from incomplete data, and from differing practices from country to 
country in the method of reporting bunkering materials: 

! Continental areas are the same as those used in table 52 except that Albania, Bulgaria, Czechoslovakia, 
pest Germany, Hungary, Poland, Rumania, and the U.S.S.R. are reported under the group term Eastern 

urope. 

! Derived figure; difference between listed detail and reported total. 


Source: Statistical Office of the United Nations. World Energy Supplies 1965-68. Series J, No. 13, New 
York, 1970, pp. 60-80. 
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The Mineral Industry of Algeria 


By Agnes J. Doughman ' 


In 1969 Algeria became a member of 
the Organization of Petroleum Exporting 
Countries (OPEC). During the year there 
were several areas of disagreement between 
the Algerian Government and the foreign 
oil companies; arbitration proceedings re- 
sulting from the merger of Sinclair Oil 
Corp. and Atlantic Richfield Oil Co. were 
taken before the International Court of 
Justice at The Hague. Negotiations with 
France were underway regarding changes 
in the crude oil reference price set in the 
1965 oil pact. It appeared that Algeria's 
policy was to create further joint ventures 
in the petroleum industry similar to the 
agreement made by the state-owned Alge- 
rian company Société Nationale pour la 
Recherche, la Production, la Transport, la 
Transformation, et la Commercialisation 
: des Hydrocarbures (SONATRACH) with 
Getty Oil in 1968. 

On January 1, 1969, the Algerian Gov- 
ernment advised oil companies with shut- 
in wet gasficlds that they would have until 
January 31 to make proposals for recycling 
operations to extract the condensates by 
ycarend. 

The policy of the Algerian Government 
in exploiting its mineral wealth is based 
on four principles: 

1. The transformation of the basic min- 
ing sector structure to ensure exploitation 
in the interests of the Algerian pcople. 


2. Rehabilitation and modernization of 
all mines. 

3. Implementation of a mining and geo- 
logical research program to determine the 
economic possibilities of various deposits. 

4. Encourage the marketing and treat- 
ment of a greater variety and volume of 
products from indigenous sources, The 
construction of a stcel complex represents 
the first step in Algeria’s attempt in indus- 
trialization. 

Algeria was making considerable progress 
in exploiting its natural gas reserves. The 
world’s first liquefied natural gas (LNG) 
plant at Arzew, in operation since 1964, 
was exporting its product mostly to the 
United Kingdom and to France. The sec- 
ond and the world’s largest LNG plant 
was well under construction at Skikda. A 
third and still larger gas liquefaction plant 
was envisaged at Arzew in the tentative 
agreement reached in 1969 between El 
Paso Natural Gas Co. and SONATRACH. 
Although El Paso has gaslines only in 
the Western United States, the agreement 
could result in deliveries of as much as 10 
billion cubic meters of gas per year to the 
U.S. east coast beginning in 1973. El Paso 
apparently would make sales to east coast 
transmission distribution companies under 
the agreement, which runs for 25 years. 


PRODUCTION 


With the exception of crude petroleum 
and marketed natural gas. Algerian pro- 
duction data for 1969 has been estimated. 
Output of natural gas indicated a signifi- 
cant increase, and other commodities ap- 


parently continued at about the same level 
attained in 1968. 


1 Statistical assistant, Bureau of Mines, Wash- 
ington, D. C. 
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Table 1.—Algeria: Production of mineral commodities 
(Metric tons unless otherwise specified) 
* Commodity ! 1967 1968 1969 2 
METALS 
Aluminum: 
Fe y 150 150 150 
Semimanufactures, including alloys. ss e 230 « 230 230 
Antimony: 
ee ðHͤ.Vd ĩð- ERR eu cd 366 t 195 215 
Metal content.s. coo aesis ees mu au SadsDozmu EE UR r 102 54 60 
Copper: 
ͥͥõͥõͥ a AAA Ld s t 4,169 8,424 2,500 
Metal cont ene r 1,050 e 850 625 
Refined, including alloyꝶꝶ 0aaenaoeuoenunonMM * 2,000 2,560 2,500 
Iron and steel: 
Henner... se RE RE thousand tons r 2,538 8,079 8,500 
Pig WON 5 ss cheese oe enw oa esa més LIE e E uA e 10,000 e 10,000 60,000 
Ingots and equivalent form t 23,470 27,832 30,000 
Semimanufacturee ss r 33,709 46,108 50,000 
Soden scu es ce eee E ERE t 5,123 7,190 9,400 
Metal gdont enn ꝛo² deme Re E. 3, 580 5, 400 6,500 
Refined, including alloy 1,125 1,527 2,000 
S re alc Oe yore ea a MS SV: thousand troy ounces.. 100 100 100 
inc: 
Sonette REdem ONE EE d r 13,168 85,177 96,000 
Metal content... esos nnn MR Een ERE r 8,150 e 21,700 22,200 
NONMETALS 
Barite- o ß . et E E eee os r 81,354 44,985 32,000 
Cement. o sco eo ie nx ERR SIME WR a we thousand tons r 731 r 866 950 
Clay, nie sec oles r 16,456 19,295 20,000 
Ih! ⁵ E M ED r 18,263 21,367 22,000 
Fertilizer materials: 
Phosphate rock. ...........-........-- thousand tons 193 366 400 
Superphosphatek Ll lll eee do.... 78 115 120 
Pullers enrth..ciaeocnhewweweswesexkeselusttesSESe E uw 88,310 * 40,000 40,000 
GYPSUM: oo ⅛²“.i»i⅛ ꝛmgg̃¾ͤ⸗ dvd... adem is c thousand tons «175 e 175 175 
Lime. Sc . ß EC LR a nA do.... e 20 e 20 20 
F! ead Se Gree celeb was miata md 8 r $34,379 46,175 50,000 
l! 2222 POE ORC ORUM thousand tons.. r 120 e 120 12 
Sulfur, sle went 21,118 21,712 22,000 
MINERAL FUELS AND RELATED MATERIALS 
len |f" ⁰⁵⁰ E thousand tons.. ' 11 (4) 27 
Coke (low-temperature)......-..-.---------------- do.... r NA NA NA 
Natural , marketed. ................ million cubic feet. 76,226 r 85,669 105,403 
Liquefie patural gas thousand 42-gallon barrels. . 11,000 12,500 16,000 
Natural gas liquids (condensate). .................- do.... 5,600 r 6,300 7,905 
Petroleum: 
CJ)JVVVVCCCCCVGC0VCV0T0V00TCV0TCèSVVVTTVTCTCùC»VV—TT do.... 297.715 334,524 338,015 
Refinery producta: § 
Gasoline and naphthas.................... do.... 4,421 4,515 NA 
Kerosine and jet fuel do.... 1,596 1,635 NA 
Distillate fuel oil... 222... 2... ...- do.... 5,063 5,160 NA 
LA e fuelolizcli.lzlclodi| s ca ee dE do.... 2,625 2,685 NA 
1 petroleum gas- do 942 960 NA 
er unspecified. uu do 39 45 NA 
S cco cos “ ·˙¹wui i. ˙ͤB; g sie cus do 14, 686 15. 000 15,000 


e Estimated. r Revised. NA Not available. 


In addition to commodities listed, Algeria produces other construction materials, but data on output are 


not available. 


2 All data estimated except for marketed natura! m and crude petroleum. 
nc concentrates. 


3 Estimated recoverable silver content of lead an 
Less than }4 unit. 


5 Output from Algiers refinery; excludes output from Hassi Messaoud topping plant. 


TRADE 


Available trade data for 1968 indicate a 


significant increase over the previous year 
in exports of petroleum, natural gas, and 
iron ore. Considering lesser mineral com- 
modities in total, exports were about on a 
par for 1967 in terms of value. Among 


1968 mineral commodity imports, manufac- 
tured fertilizers and iron and steel semi- 
manufactures, mainly tubes and pipes indi- 
cated the most significant increases. The 
increase in tubes and pipes was attributed 
to the demand for pipeline construction, 


\Mainly to France and United Kingdom. 


THE MINERAL INDUSTRY OF ALGERIA 65 
Table 2.—Algeria: Exports of selected mineral commodities 
(Metric tons unlees otherwise specified) : 
Commodity 1967 1968 
METALS 
Copper: 
Ore and concentrated EO S 245 15,165 
Metal, including alloys, all form 1,588 2,108 
Iron and steel: 
Ore and concentrate thousand tons 345 8,206 
Semimanufactures..... LL LLL ll clc cll cel lc cel ce cr eee r 8,334 1,501 
Sctüp. cou / ] Add cU 2 23,070 6,600 
Ore and concentrate 6,636 4,115 
^ Metal, including iei all (Orme. ono we soe EEUU 1,017 1,167 
ne: 
Ore and concentrate. |... 2. Lc LLL LL eee ee r 13,215 22,170 
Metal, including alloys, all forms. .......................... 1,782 22 
NONMETALS 
Barite and witherille k 29,200 7,998 
Cement22222.2- ß yyy... see ace 8 thousand tons 63 1 
Digtomit@s cies flatu ³ðA6AOö;3¹t.i ð d ĩðͤ tere l 6,789 11,906 
Fuller's earth... ua on cae 12,477 17,376 
5 ata Jh;C . e a a qiie thousand tons 88 245 
%% ↄ ͤ ↄ ee MEC E AO ae See 12,800 e 18,000 
Salt All ĩ᷑ . 45,173 39,774 
MINERAL FUELS AND RELATED MATERIALS 
Liquefied natural gas thousand 42-gallon barrels. . e 12,000 15,900 
Petroleum: 
CFüdé... ocu vil Bet sv ace Et 8 do.... 278,031 305,912 
Refinery products: 
Gasoline... ß P Ec ecled es Ede DE do.... r 983 1,305 
Kerosine and jet fuel do.... r 541 528 
Distillate fuel 0l... c Leech ERE do.... r 2,355 1,559 
Residual fuel oil do.... r 2,516 1,918 
Liquefied petroleum gas do.... 110 25 
TJ A ee aes EE do.... r 6,505 5,335 
* Estimate. r Revised. 
! From Annales des Mines, July-August, 1969. 
Major destinations of selected 
commodities, 1968 
(Metric tons unless otherwise specified) 
Commodity Quantity 
METALS 
Copper, total... .--------------------- 5,165 
Japan lec eee Ls e ea eee 5,166 
Iron ore and concentrate, total 
thousand tons 8,206 
TI/ͤ;—Ov ĩ A ev OL... 1,109 
Poland... ...--.------------- 0...- 612 
Rumania.................. do.... 573 
Belgium-Luxembourg....... do.... 377 
Fee... 88 do.... 145 
Lead ore and concentrate, total... ...... 4,115 
)) ³0¹¹A 2,060 
[731] 2M COR eee ek uses 2,055 
Zinc ore and concentrates, total......... 22,170 
SA et ER on eee Se 15,970 
Spáin- vore rx esses 3,200 
Belgium-Luxembourg. ............. 8,000 
MINERAL FUELS AND 
RELATED MATERIALS 
Liquefied natural gas, total 
thousand 42-gallon barrels.. !15,900 
Petroleum, crude, total.......... do.... 305,912 
NCO 653 cL Ricci s do.... 181,648 
West Germany. ............ do.... 49,941 
CCC ae n ees do.... 18,331 
Switzerland. ............... do.... 11,611 
Belgium-Luxembourg....... do 11,585 
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Table 3.—Algeria: 


Imports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 
ALS 
Aluminum, metal, pee alloys. all form 1,345 2,643 
Copper, metal, including alloys, all form.. 1,854 2,166 
Iron and steel: 
SCTE) un dpd ene br cl Ed 19^ —— — | usw 
Pig iron, ferroalloys, similar materials.......................- 644 914 
Semimanufactureess LLL LLL cle eee r 142,716 334,143 
Lead: 
Ore and concentratltve k 48 82 
H MU TM NO ↄm g 103 108 
Metal, ineluding alloys: 
Unwrought. Jö E n Mm 8 1,642 2,528 
Semimanufactures...... 2 2L LL LLL LLL c LLL LLL Ll clle lr. 89 
Silver, metal, including alloy troy ounces.. * 8,160 e 22,000 
Tin, metal, including alloys. ....................... long tons 6 66 
Titanium oxide— :r „„ 238 220 
Zinc: 
Oxl8. o cse ect ascende TRENDS DRE SE C EE a. 290 251 
Metal, including alloys: 
Unwrought...... 2-2]. 5c2 x m erikesws kel entente 150 215 
Semimanufacture ss 314 546 
NONMETALS 
AnbORION. ou oo ses oS ioe cn ]ĩ; g. x wm eee ewe eee 1,826 1,463 
FC⁵ÜEi1̃7˙¾1 ͤ· ds. ]⅛• ».. K.. I LU DEDE 11.494 15,649 
Chalk. .222..25425: ⁵»¹ ³ mm ⁊ ⁰⁰ym; ß Ei de 4,105 5,317 
GG soe bee eels bee de wed eS ĩ Erie 8,189 7,896 
%% oo ee oe te ee i EE: 679 605 
Fertilizer materials: 
Crude, nitrogenous. .........-...---------- ee ee eee 812 628 
Manufactured: 
NitropénoUB. 24502 icon dae ccc uma CEDE Hause E 68,737 88,109 
Phospnsties acce ́&ñä . uU ia E 12,564 66,256 
Potassic ea ue atomes dani a 8 14,806 80,658 
Other, including mixed... ............................ 500 (!) 
ô· GG ͥͤ oo nae ete leu LEM BE 2. 586 2,820 
Pigments, mineral, including processed iron oxides 418 586 
Quartz and quartzite cae ote Se eka Oat ² ² ͤ—UP . Rm bite we 10 11 
SSÄ siclos Men uA LU eeu malade c E 41 13 
Sallar. elemental, all forms. _......-.....--.--.---------------- 28,532 86,952 
Tale, steatite, soapstone, and pyrophyllite. ...................... 1,819 2,104 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturalaaaaaaaaaaMMaekakskœ 8 
Coal, all grades, including Pins... dux Peu 51,990 56,242 
Coke and semicoKe.-..:. 2.2.4 cau oweWesduu iem emu E e cmd E 4,707 6,629 
Petroleum: 
Refinery products: 
Gasolinninaͤöas thousand 42-gallon barrels.. r 26 260 
Kerosine and jet fuel............................ do.... r 69 140 
Distillate fuel oil... 2.2.2.2. 2 2L L2. ll ll... do.... ' 35 23 
ine / ³o·¹ AAA do : 12 (2) 
uefied petroleum gas do.... 102 204 
I Ll oco ec uecu auam ĩ K do.... 225 264 
Mineral jelly n.... K e Sees Oo ' 25 23 
Pi ⁵³¾ 5 erus ea al Ma EE aM Rd ee do.... t 322 886 
Total ood cou ] 2 atu LC e ee bake r 816 1,300 
Mineral tar and other coal petroleum, or gas-derived crude chemicals 8,119 916 


* Estimate. r Revised. 
1 Less than 44 unit 


COMMODITY REVIEW 


METALS 


Copper.—There has been no further re- 
port on the $1.8 million contract between 
the Japanese Dowa Mining Co. and Algerian 
Mineral Resources Development Corp. 
(AMRDC) for 8,000 tons of copper con- 
centrates to be shipped over a 2-year pe- 
riod starting in October 1968. The contract 
provides that Dowa Mining Co. will sup- 
ply technical aid to develop the Ain 


Barber copper mines. Reserves are esti- 
mated at 3 million metric tons containing 
4 percent copper. 

Iron Ore.—New equipment was installed 
in 1969 at the Ouenza-Boukhadra mine to 
increase the iron ore production to a new 
level of 3 to 4 million tons annually. An 
investigation of other iron deposits has 
been undertaken. Pelletization of iron ore 
has been considered, but a definite deci- 
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sion to construct a plant has not been 
reached. 

Iron and Steel.—Production started in 
August at the first completed units of the 
Annaba iron and steel complex at El Had- 
jar with a daily output of 900 tons of pig 
iron. The smelter was using indigenous 
iron ore and imported coke. The first 
15,000 tons of pig iron produced was 
shipped to Japan as part of a 41,000-ton 
barter agreement for steel pipe. Almost all 
the pig iron output was to be exported 
until the steelmaking facility, scheduled 
for completion in 1970, was in operation. 
The completed plant will produce cast 
iron, steel pipe, and hot and cold rolled 
plate and is to have an annual capacity of 
400,000 tons of steel. 

Lead and Zinc.—The Algerian Govern- 
ment was attempting to increase zinc out- 
put, which declined rapidly following na- 
tionalization and closure of the El] Abed 
lead-zinc mine. The mine was reopened in 
1968 and plans were being made for the 
construction of concentrators at El Abed, 
at the lead and zinc mines of Kherzet- 
-Youssef near Setif, and at the Kef Oum 
Thebaul mine near LaCalle. A 10,000-ton- 
per-year electrolytic zinc plant (originally 
reported as 40,000 tons) is planned near 
El Abed with byproduct production sched- 
uled to include an annual output of 140 
tons of cadmium and 60,000 tons of sul- 
furic acid. Information was not available 
as to when construction would start. 

In September a contract was signed by a 
Polish company, Cetrozap, to develop the 
lead and zinc deposits at Guerrouma and 
Sakamody (Grande Kabylie). 

Mercury.—Work was to start late in 
1969 on a mercury deposit in the Azzaba 
region near Ismail. It was expected that 
the mine and a plant, already under con- 
struction, would start production by 
mid-1970. Other deposits are known in the 
region, the most promising being at Mra- 
Sma. Total reserves are reported to con- 
tain 6,000 to 7,000 tons of mercury. 


NONMETALS 


Cement.—Although domestic production 
of cement increased, output was well 
below demand. A plant under construction 
at Hadjar-Soud will have an annual ca- 
pacity of 500,000 tons and is expected to 
be in operation in 1971. In October 1969 a 
contract was signed by Fives.Lille-Cail of 


France to construct a 50,000-ton-per-year 
cement plant at Ain-Cherchar. This opera- 
tion is scheduled to start in 1971. At year- 
end negotiations were underway for con- 
struction of another cement plant at 
Meftah. 

Clays, Kaolin.—Development work was 
started on a kaolin deposit at Djebel De- 
bagh. Annual output is expected to be 
about 4,000 tons of crude kaolin. A ce- 
ramic factory is to be established at 
Guelma, with production at both opera- 
tions to start in mid-1970. 

Fertilizer Materials.—Construction of the 
nitrogenous fertilizer complex at Arzew 
was completed in early 1969. The plant is 
designed to have a daily output of 1,000 
tons of ammonia, 400 tons of nitric acid, 
500 tons of ammonium nitrate, and 400 
tons of urea. It has been reported that AI- 
geria will consume only about 15 percent 
of the rated production. 

A contract was awarded to Krebs et Cie, 
Paris, for construction of a 500,000-ton 
phosphate fertilizer plant at Annaba. The 
plant will use the Pechiney-Saint Gobain 
process for production of phosphoric acid 
and phosphate fertilizers. The Ugine- 
-Kuhlman process will be used in produc- 
ing sulfuric acid. Production is scheduled 
to start in mid-1971. 

The reopening of the M'Zaita phosphate 
mine, near Tocqueville, was under investi- 
gation. Reserves are about 30 million tons 
of siliceous phosphate of  metallurgical 
grade. Tests have indicated its possible use 
for the production of elemental phospho- 
rus. 


MINERAL FUELS 


Natural Gas.—The 1969 production of 
natural gas increased about 23 percent, 
based upon marketed gas data. 

In mid-year negotiations were started by 
SONATRACH and the El Paso Natural 
Gas Co. to export liquefied natural gas 
(LNG) to U.S. east coast markets. If 
prompt approval by the U.S. Government 
is received, deliveries are to start in late 
1973. When approved, the project will re- 
quire about a $1 billion investment, in- 
cluding a new pipeline, liquefaction plant, 
methane tankers, and other facilities. The 
gas for this project will probably be ob- 
taincd from the Hassi R'Mel gasficld. 

SONATRACH is to be responsible for 
extraction of the gas, pipeline transporta- 
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tion, and LNG plant, and have a minor 
interest in the tankers. El Paso will be re- 
sponsible for construction of the tankers 
and take delivery of the LNG at Arzew. 
To deliver the quantity of gas envisaged 
will probably require 10 tankers, each hav- 
ing a capacity of 3.5 billion cubic feet of 
LNG. 

At yearend construction of a gas pipc- 
line to transport gas to Italy was under 
consideration. 

Petroleum.—Crude oil production in 
1969 increased to over 925,000 barrels per 
day. Threc companies, Société Nationale de 
Recherche et d’Exploration des Pétroles en 
Algérie (SNREPAL), Compagnie Francaise 
des Pétroles (Algérie) (CFPA), and Com- 
pagnie de Recherches et d'Exploitation du 
Pétrole au Sahara (CREPS) produced over 
70 percent of the total output. The state- 
owned Algerian company SONATRACH 
produced less than l percent of the crude 
oil. 

Effective March 31, 1969, French oil 
companies agrecd to higher posted prices 
for crude oil of $2.665 per barrel at Arzew, 
$2.65 at Bougie, and $2.61 at La Skhirra. 
These postings, made under protest, were 
13 percent above those previously in effect. 
Similar prices were posted by SONA- 
TRACH. The US. firms (excluding 
Getty), whose operations have been under 
Algerian control since June 1967, had new 
prices posted for them by their Algerian 
custodians, though disavowed by the firms' 
home offices. Only Compagnie des Pétroles 
d'Algérie (CPA) held out against Algerian 
pressure, and while agreeing to posted 
prices for the first time, set them at the 
old level of $2.365 at Arzew, $2.35 at 
Bougie, and $2.30 at La Skhirra. Getty's 
posted prices set in October 1968 remained 
unchanged. 


Algeria notified non-French companies 
that they must pay royalty and tax on the 
new posted prices. Prices at Bougie were 
to be increased by 7.79 cents to compen- 
sate for the fact that royalty is not ex- 
pensed. Another 7 cents was to be added 
to the total to reflect the value of Mediter- 
ranean crude with Suez closed. This addi- 
tional 7 cents would also bc applicable to 
the other two ports, plus 7.84 cents at 
Arzew and 7.68 cents at La Skhirra in lieu 
of royalty expensing. 

After Algeria became a member of 
OPEC it reportedly informed several com- 


panies that royalty and tax were to be 
paid, retroactive to January 1, 1969, on the 
prices producers were forced to post in 
March. 

In April the Algerian Government an- 
nounced that the Sinclair Mediterranean 
Petroleum Co. had forfeited its holdings in 
Algeria because the Sinclair Oil Corp. 
merger in March into Atlantic Richfield 
Oil Co. did not comply with Algeria’s ex- 
isting legislation. These holdings included 
Sinclair's exclusive permits to Rhourde el 
Baguel and In Amedjene acreage, the con- 
cession to Rhourde et Baguel field, and 
pipelines, In May, proceedings for interna- 
tional arbitration were initiated. 

Algeria offered  Sinclair's exploration 
acreage on a pro rata basis to its partners, 
Getty Oil, Phillips Petroleum Co., and So- 
ciété Petroliére Francaise en Algérie (SO- 
PEFAL). Sinclair's share in the In Amed- 
jene was accepted by the Algerian 
custodian for Phillips, under protest by 
Phillips management. Both U.S. companies 
had renounced their interests in this per- 
mit but the renunciation was never ac- 
knowledged by the Algerian custodians. 
Getty and SOPEFAL agreed to accept 
Shares of the exploration portion of the 
Rhourde el Baguel producing concession, 
due in part to their desire to conform to 
texts which indicate that the remaining 
companies in a joint venture must divide 
shares of a partner that withdraws, al- 
though this was an involuntary with- 
drawal. 


In September, Sinclair's 28-percent inter- 
est in the two fields and pipelines was 
offered to bidders with the terms so 
worded that SONATRACH would be the 
only company interested in bidding. After 
the October 30 closing date the Algerian 
Government announced to Sinclair's part- 
ners that SONATRACH had replaced Sin- 
clair. Terms and conditions of the transfer 
were not published. 


SONATRACH awarded a $70 million 
contract to a Japanese firm to construct a 
50,000-barrcl-per-day refinery at Arzew. It 
is expected to go on stream in early 1972 
and will be the first wholly owned by 
SONATRACH. 


A contract was awarded to French firms 
to construct Algeria's fourth crude oil 
pipeline. The line will be built in two seg- 
ments. The first segment with 360,000 bar- 
rels per day capacity will run from the 
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new Mesdar ficld to the Haoud el Hamra 
gathering center, and the second with 
600.000 barrels per day capacity on to 
Skikda on the coast. Completion is sched- 
uled for August 1971, and cost of the en- 
tire project will be about $80 million. 
SONATRACH expected to begin the 
first offshore drilling in the Gulf of Arzew 


early in 1970. A $2.4 million contract was 
awarded by SONATRACH to a British 
firm for construction of liquefied petro- 
leum gas facilities at Arzew to provide 3.5 
million cubic feet of additional storage ca- 
pacity. A completion date for April 1971 
has been set. 


N Google 


The Mineral Industry 
of Angola, Mozambique, 
and Portuguese Guinea 


By Eugene R. Slatick ! 


ANGOLA 


Angola's mineral industry in 1969 con- 
tinued to be dominated by diamond, iron 
ore, and petroleum. In general, the indus- 
try developed steadily and the prospects 
for continued growth are favorable. 


PRODUCTION AND TRADE 


Mineral production was valued at about 
$167 million, 2 of which diamond ac- 
counted for $70 million, iron ore for $38 
million, crude oil for $31 million, and 
petroleum products for $11 million. 

In 1969 exports of minerals replaced 
coffee as the leading source of Angola's 


Table 1.—Angola: 


export receipts. 5 Diamond, iron ore, and 
most of the crude oil are produced for 
export; approximately one-fourth of the 
crude oil produced is processed in Angola. 
In 1968 diamond exports, all to Portugal, 
were valued at about $48 million. Iron ore 
exports were valued at about $25 million 
and were chiefly to Japan (1,725,939 tons) 
and West Germany (681,258 tons). 


! Foreign mineral specialist (petroleum), Bureau 
of Mines, Washington, D.C. 

? Where necessary, values have been converted 
at the rate of 1 escudo (Esc.) — US$0.035. 

* Glad, A. L. Mineral Industries—Development 
and Outlook. State Department Airgram A-38, 
May 5, 1970, 6 pp. (This report provided informa- 
tion for several parts of this subchapter.) 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1967 1968 1969 
METALS 
Cold a ore and concentrate, gross weigh. 5,350 
Gold, e oco uc ihe su cR ipu a troy oun ce. 9 12 
Iron and steel: Iron ore and concentrate thousand tons. . 1,154 8,218 5,478 
Manganese, ore and concentrate, gross weight. 8,180 9,1 29,070 
NONMETALS 
Cement, hydraulic thousand tons.. 279 812 888 
a ——————————X———— 
Diamond 
(em. ol ccaccl2lonLezbalxe240e 8 thousand carats.. 983 1,816 e 1,536 
an. ue eee es fuk eene mus ds do.... 806 85 e 486 
l/ ⁰Ü¹“]⁴³.u........ K St Lie do 1. 289 1,667 ; 
Sl: ] dd Aq e dab a E tes 11,987 12,987 16,397 
Salt, marin eee thousand tons 7 7 8 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural mo PITE 8 21,048 80,603 89,284 
Natural gas, associated 22. million cubic feet.. 22,594 6,000 NA 
Petroleum: 
Crude oil.................... thousand 42-gallon barrels. . 8,880 3 5,401 3 17,441 
Refinery products 
Motor Hn. 22s eee cease ee uiu do.... 497 560 524 
Fr ³ðA»As v a aM eu qe a WEN do.... 839 875 875 
h ³oiwAm ³˙ w⁰ w ²yʒ 8 do 57 64 58 
Distillate fuel D) PEN reese CI SEAS IPSOM AU PE fmt do 799 1.010 784 
Residual fuel lll do.... 2,415 2,361 2,593 
Liquefied petroleum gas do.... 102 111 85 
Asphalt and bitumen do.... 46 68 65 
%%/%/ô§ÜöÜð1—Q ͤ . doe el do 4.255 4,549 4,484 
* Estimate. NA Not available. 


! In addition to the commodities listed, 35 tons of beryl and 1,810 tons of kaolin were also produced in 1969. 


3 Mostly flared; some used in oilfield operations. 
3 Includes production from Cabinda. 
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Table 2.—Angola: Exports of major mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS 
Iron and steel: 
Ore and concentrate. ....... LL LLL LL LLL Lll lll ll Lll Ll cec... 780,619 2,451,422 
Metal: 
SOTAD-- Gͥ•ĩ²¹w Z d 88 9,709 1,485 
Semimanufactureess LL cl LLL All ll... 1,572 804 
Lead, metal, scrap. ooo co em eme REESE ud Ede cea udis 295 500 
Manganese, ore and concentrate..._........-.--..-..--------------- 18, 105 37,907 
NONMETALS 
Cement- co cec ĩ ęꝙ 1m yſdͥ eu eee x aM a ed E E 22,181 12,878 
Diamond. edo Goa ee ee et es thousand carats.... 1,316 1,505 
Fertilizer materials, mimeral.............---.-2...-------- eee eee eee 1,875 1,561 
Gypsum and anhydritũuukõr̃- LLL eee ee 9,642 7,388 
Salt: tenet ec ᷣ Ho a ð d ums x eile ROM 80,565 19, 551 
Stone, sand and gravel: 
Dimension stone: 
lil MM PO TP tM 2,941 1,598 
Ml.... ð 862 284 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products—thousand 42-gallon barrels .............. 2,018 1,712 
Table 3.—Angola: Imports of major mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 
METALS 
Aluminum, metal oo. 2 ed Dae a SI D Qd 661 676 
Copper, metal see scot cos ee eete en yd eee woe * 568 557 
Iron and steel: 
On and hydroxide... ocu ouo oS e STU eme cup Ee 122 132 
etal: 
SCIRD Lov EAD LM gu 86 45 89 
Pig iron and ferroalloys._....--..---.-------.----------------- 893 507 
Ingots and other primary forms. ........-........-.---.-...---- 8,508 12,444 
à Semimmüsetueeeeeeettt mu UcPsop ee 81,131 95,022 
Oxldé.. cocus noe sec tsi cede nuu MEDIE E LE du LL quA LL E 27 54 
ECV!!! es ee a iL 8 299 290 
Ml ã o AAA. pu 76-pound flasks.. 16 15 
Silvér cote tw ect ⁵ ⁵ A ee aria m a e e troy ounces.. 18,275 6,238 
Titanium oxide... ⁵ði ᷣ ⁵ↄ dd ↄ c eneavedcwe 198 237 
I ˙ r ³·s5s3ss.; ³ĩ A ⁰oĩR sel be eee du long tons 66 40 
Zine 
Oxide (Tĩ0 ͥ TTT eS eee se eee se er eee cee ee ewe 52 108 
Métal. coset ee oe Ct LAM eee ee el 832 408 
NONMETALS 
Abrasive materials, all types n 67 87 
Asbestos- oo ba Guha ee eet ĩͤ dd eee EE Eee ote See 1,447 558 
Cement: 2255 2 tet tebe ⅛ ˙ ww dI E om DE sees ese 9,669 6,588 
Chalk 22252122 0 Last EU ] q q Mem rox 868 573 
Clay and clay producta (including refractory brick): 
III ss Lr vy 8 3.874 8,848 
Brick, Ill... 164 152 
Refractory: brick, tile; etre... d Rx ed E EOS 195 250 
u ²˙ c ⁵ ę¶ ß ĩↄͤ . ĩ ed EE ane LEE 180 155 
Dolomite, fl A ee 48 51 
FC » eint ¾⁰«. mmi. d mt MEE 45 20 
Fertilizer materials: Manufactured: 
NILIORODOUR. ctio sna n ee e c I LEES 9,628 10,097 
Phosphatlé... 222.259 S Lu dd DIE S EL E CLE 5,892 4,686 
Potssule. dece nu -- AAA ts Seen ate las MM 1,919 1,237 
Mixed c. oe m ]iU ⁵ en 4,025 10,277 
F oe eet ⁵ðxQA Ot seu ota eter ³ A ue ure 4 125 
Gypsum and anhydrite... .. ß es ee eee eee ees kes 181 62 
Dime dine dd E eee ee see Ste oe 106 98 
Mica, unworked and worked. ................. LLL LLL ll Lll Ll ee eee 84 14 
Pigments, mineral. V lecum Add ³⅛ᷣ y ĩ A 8 83 66 
SJ cec ea LL d y kd M E iE 44 43 
Sods. üẽeñůù ] y hd y 2,756 2,780 
Se: sand and gravel: Dimension stone, all types. 646 63 
ulfur: 
blemental.:. 2622220 ce ³ ede eee ee os 252 250 
Sl: BS ies Eu eee LL c E 2,333 2,166 
‘Tale and steatité- ð⅛ðV ] ⁵ðZ:ſſſ y ades 133 122 
Nonmetallic minerals, crude, n. eas 120 282 
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Table 3.—Angola: Imports of major mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
MINERAL FUELS AND RELATED MATERIALS 

Carbon black- oc sues ⁵ðVA Ad EIE LE. 132 530 
Coal and rige —— 19,861 87,799 
Coal tar and other distilled produetszd——nꝛ „ 120 164 
Coke and semicoke. ........... 2. LLL LLL LLL LLL LLL LL „„ 552 465 

Petroleum, refinery producta: 5 
Gásolihé... o d cece ck UE uEEORUEMwE EE eS thousand 42-gallon barrels. . 62 62 
CC A ³ rud aWeu ³AAA 8 do 57 62 
Distillate fuel ll do.... 581 1,096 
Fühlt ²ꝛ˙ð⁊ ]V ³wW é Raine do 97 11 
Liquefied petroleum gas do.... 20 18 
J5·o. ̃ ñ ¹ . x ß y EE S AATE do 2 47 
z d PE do 769 1,296 

r Revised. 


COMMODITY REVIEW 


Metals.—Copper.—Copper production 
was resumed during the year after a gap 
of 5 years. The output was from the 
Mavoio-Tetelo deposits near Maquela do 
Zombo, in northern Angola. The mining 
was by a new company, Sociedade de 
Investigacoes Mineiras (SIMEIRA) , a joint 
venture comprised of Empresa do Cobre de 
Angola, the original concessionaire, and 
Société Anonyme du Chrome, a Swiss firm. 
SIMEIRA is required to invest at least 
$140,000 annually in exploration. 

A concession was granted near Serpa 
Pinto, in south-central Angola, to Socie- 
dade Mineira do Cubango. The company 
is mainly interested in copper, but it has 
rights to several minerals. 

Gold.—Companhia Mineira do Lobito 
reported that the gold deposits on its con- 
cession in the M'popo area, south of Tcha- 
mutete, are valued at $20 million. They 
are scheduled to be in production in 1971 
or 1972. 

Iron Ore.—Iron ore development at the 
Cassinga mines continued at a steady pace, 
with production in 1969 rising about 70 
percent over the 1968 total. The railroad 
used to transport ore from the mines to 
Port Salazar (formerly Mocamedes) , a dis- 


tance of about 640 kilometers, was being 
renovated to enable the traffic to be 
increased; it was not designed originally to 
accommodate heavy loads. Port Salazar is 
to be improved so that it can accommo- 
date 150,000-ton ships by 1970 and 
200,000-ton ships by 1973. The port pres- 
ently is capable of handling 100,000-ton 
ships and of loading at about 3,500 tons 
per hour. 

Companhia Mineira do Lobito, which is 
controlled (85 percent interest) by the 
Portuguese Government, operates the Cas- 
singa mines, the only ones producing. 
Kaiser Steel Corp., a United States firm, 
reportedly is interested in joining Lobito 
to develop the low-grade ore deposits at 
Cassinga. 

During the year Lobito entered into a 
contract to supply six of Japan’s largest 
iron and steel producers with 14 million 
tons of iron ore over an 8-year period. 
Substantial contracts were also being nego- 
tiated with Belgium, France, Italy, Spain, 
United Kingdom, and Eastern European 
countries. 

The possibility of developing the iron 
ore deposits at Cassala was still under dis- 
cussion during the year; a decision report- 
edly is to be made in 1970. The Cassala 
concession is held by Companhia do Man- 
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ganes de Angola. Klóeckner Industrie-Anla- 
gen G.m.b.H., a West German company, 
has done the technical studies for the proj- 
ect. Production from Cassala is envisaged 
at 1.8 million tons of pellets containing 65 
percent iron. 

Nonmetals.—Cement.—The capacity of 
the 300,000-ton-per-year cement plant of 
Companhis de Cimento Secil do Ultramar 
(Secil) was being increased during the 
year. It is expected to reach 600,000 tons 
per year by mid-1971. The expansion is 
intended to supply the growing domestic 


demand as well as a potential increase in : 


the export market. 

Diamond.—In 1969, diamond production, 
all from the Lunda District, rose by about 
21 percent. The mining company, Com- 
panhia de Diamantes de Angola (DIA- 
MANG), found a high-grade deposit 
(more than 2 carats per cubic meter) at 
Catoca, on the Lova Stream, a tributary of 
the Chicapa River, about 35 kilometers 
from Henrique de Carvalho. * The exploi- 
tation of the deposit is expected to 
increase the value of the company's pro- 
duction by about 50 percent. Other depos- 
its were also found in the same region. 

In 1971 DIAMANG's contract with the 
Government will expire and the company 
will have to release all but 50,000 square 
kilometers of its concession, which pres- 
ently covers more than 80 percent of 
Angola. The company has increased its 
exploratory activity in order to find and 
retain the best areas in the present conces- 
sion. 

During the year four companies ob- 
tained diamond concessions: Diversa—In- 
ternacional de Exploração de Diamantes 
(about 27,500 square kilometers) ; Compan- 
hia de Diamantes Oeste Angola—OESTE- 
DIAM (about 31,500 square kilometers) ; 
Diamul—Companhia Ultramarina de Dia- 
mantes (about 5,250 square kilometers) ; 
ind Dianco—Companhia Nacional de Dia- 
nantes (about 16,500 square kilometers) . 


The first three firms are controlled by U.S. 
interests, the fourth by South African. 

Phosphate Rock.—Companhia dos Fosfa- 
tos de Angola continued to explore its 
Cabinda concession, received in 1968, and 
confirmed the existence of large, high-qual- 
ity deposits. Before the deposits can be 
developed, an economical method of trans- 
portation must be found. Cabinda has no 
deep-water ports and offshore depths are 
shallow. A likely solution reportedly is to 
load ships from a pier or pipeline con- 
structed several miles offshore. Develop- 
ment costs are estimated at a minimum of 
$50 million. 

Mineral. Fuels.—Petroleum.—Angola's 
petroleum reserves in 1969 included 645 
million barrels of crude oil (of which 600 
million barrels were in Cabinda) and 625 
billion cubic feet of natural gas (500 bil- 
lion cubic feet in Cabinda).5 The crude 
oil reserves ranked about fifth in Africa. 

Crude oil production increased sharply 
in 1969 due to a large output from 
Cabinda, which accounted for 12.3 million 
barrels, or about 70 percent of the total. 
Near yearend crude oil production in 
Cabinda averaged almost 50,000 barrels per 
day. Cabinda Gulf Oil Co., the producing 
company, expects production to reach 
150,000 barrels per day in 1971 or 1972. In 
mid-1969 Angola had 86 producing oil 
wells, including 50 in Cabinda. All of 
Cabinda's production during the year was 
from offshore wells; the oil found onshore 
in 1968 was not produced. Elsewhere in 
Angola, the North Quenguela field, discov- 
ered in 1968, was an important producer. 

The Government expected its oil reve- 
nues to reach $18.3 million in 1969, com- 
pared with $4.9 million in 1968. 6 

In January, Texaco Petróleos Angola 
received interests in the concessions held 


* Engineering and Mining Journal. V. 170, No. 
10, October 1969, p. 168. 


5 Oil and Gas Mu V. 67, No. 52, Dec. 29, 
1969, p. 95. 

* Petroleum Intelligence Weekly. V. 8, No. 36, 
Sept. 8, 1969, p. 7. 
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by Sociedade Portuguesa de Exploracáo de 
Petróleos (ANGOL) and Companhia de 
Petróleos de Angola (PETRANGOL). In 
the venture with ANGOL, Texaco received 
a 50-percent share in about 5,200 square 
kilometers of offshore area in northern 
Angola. In the venture with ANGOL-PE- 
TRANGOL, Texaco received a 25-percent 
share, the same as ANGOL, with 
PETRANGOL, holding the remaining 50 
percent. The concession covers about 8,000 
square kilometers both and 
offshore, also in the north. 


onshore 


During the year a South African consor- 
tium acquired a 50-percent share in 
ANGOL's interest in onshore and offshore 
concessions. The principal members of the 
consortium are General Mining and 
Finance Corp. (30 percent); SA Nasionale 
Levensassuransiemaatskappy (21 percent) ; 


and Anglo-American Corporation of South 
Africa (18.75 percent). 7 

During the year new facilities were 
being added to the petroleum refinery at 
Luanda, Angola’s only refinery, to raise its 
capacity from 14,000 barrels per day to 
20,000 barrels per day by the end of 1970. 
The new facilities, which will cost about 
$5 million, are expected to increase the 
potential output to the following approxi- 
mate totals: 8 Motor gasoline, 850,000 bar- 
rels; jet fuel, 640,000 barrels; kerosine, 
130,000 barrels; distillate fuel oil, 1,900 
barrels; residual fuel oil, 2,900 barrels; liq- 
uefied petroleum gas, 240,000 barrels; 
asphalt and bitumen, 150,000 barrels. 

ANGOL continued discussions with the 
Government regarding the building of a 
refinery at Lobito with a capacity of up to 
40,000 barrels per day. 


MOZAMBIQUE 


Minerals continued to have a minor role 
in Mozambique. Total production, exclud- 
ing petroleum products, was estimated at 
$11 million.» Petroleum dominated the 
exploration scene; the first offshore drilling 
began late in the year. Although no oil 
was found, prospects are considered prom- 
ising. 

Work began on a more extensive scale 
on the Caborra-Bassa hydroelectric project 
after the Portuguese Government awarded 
a $246 million contract for the first phase 
of the project; the contract was provision- 
ally awarded in 1968. The dam is expected 
to be completed in 1975. It will generate 
18 billion kilowatts per year, part of which 
will be used to establish a mining industry 
in the region. The first priority probably 
will be electrofusion of about 4 million 
tons of magnetites per year to produce 
iron, titanium, and vanadium.10 This 
would lead to an iron and steel industry 
near Tete. 

During the year a Mozambique com- 
pany, Gamor, signed a contract with the 


South African Federal  Volksbeleggings 
Beperk regarding the exploitation of dia- 
mond, manganese, and asbestos in the 
Catuane region, near Swaziland.11 In 
December, Johannesburg Consolidated 
Investment Co. and the Portuguese com- 
pany of Leonel Gomes dos Santos received 
prospecting rights in eight areas totaling 
about 24,000 square kilometers in the Zam- 
besi Basin, near Tete. The mineral rights 
exclude petroleum, diamond, iron bre, 
coal, and radioactive minerals. 


PRODUCTION AND TRADE 


The available data for mineral produc- 
tion and for trade of selected mineral 
commodities are as follows: 


1 Petroleum Press Service. V. 36, No, 7, July 
1969, p. 273. 

8 The Standard Bank Review (Johannesburg). 
No. 601, April 1969, p. 21. 

* Where necessary, values have been converted 
at the rate of 1 escudo (Esc.) —-US$0.035. 

1? Mining journal, APondon), V. 274, No. 7019, 
Feb. 27, 1970, p. 

11 Mining 5 9 (London): 
Sept. 5, 1969, p. 201. 


V. 273, No. 6994, 
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Table 4.—Mozambique: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 
METALS 
Aluminum, bauxite, gross weight. ........-.....--.-----.------.- 6,276 8,275 4,393 
Beryllium, beryl concentrate, gross weight. tt 169 94 122 
Bismuth, mine output, metal content.. ...-.-------------------- 2 2 8 
Cesium, pollucite, gross weigh uad eee 200 
Columbium and tantalum: Ores and concentrates, gross weight: 
Columbite-tantalite. |... ....... 22222 2 2 2 eee eee 89 62 65 
i ð¹o¹wüüqmm ³o¹¹mꝛꝛꝛꝛꝛꝛm E aae 65m te E 70 90 88 
Copper, ores and concentrate, gross weight 214 NA NA 
Gold, métal... ð d ⁰⁰k- .... d troy ounces.. 22 6 NA 
Thorium, monazitek᷑᷑e cll lll... kilograms. . 800 850 se 
Tin, ore and concentrate, gross weight long tons 446 ata (1) 
NONMETALS 
Abrasives, natural, garnet .. kilograms.. 1,021 9,012 NA 
Plo. Ae PE PD 507 120 787 
Cement, hydrauli.e ) thousand tons 248 e 288 * 810 
Clays: 
Bentonite (including montmorillonite)....................... 4,681 8,818 4,482 
Kaolin (including china clay ꝶ “hh 577 850 262 
Distomite: ß . . eck 5 209 120 
“h] ĩ⁵³˙¹:.—: «⁵⅛˙¹ Ju. O de 120 100 NA 
Gemstones, tourmaline.nkk lll... kilograms. . 4,128 866 1,840 
Lime... mE LE DLL CE E dL E SE 7,648 NA NA 
Lithium minerals (mainly lepidolite)............................ 250 748 418 
Mica (mainly scrapuůʒůꝶ/asꝛ7ꝛ7ꝛ7ꝛ7ꝛꝛ „„ 100 386 NA 
GGPPPÄùÄ˙Ü¹⁰ib;1Üwr-ßvb ß ⁰ aae. kilograms.. 380, 000 4802, 628 160, 000 
Salt, marine 222. thousand tons. . 88 18 7 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminouuͥn ss thousand tons.. 282 314 277 
Petroleum, refinery products: 
Gasoline. cocci e Rev nere rE thousand 42-gallon barrels. . 1,126 * 1,192 71,208 
Distillate fuel oilll“Dddd”e”e”” MMMM do.... 1,675 r 1,842 11,660 
Residual fuel orrlllXXnnnnnNnn◻ddA‚d‚d„dw do.... 2,108 r 2,4065 72,816 
Liquefied petroleum gas do 56 r 78 87 
d ils SECUN PPP do.... 4,965 r* 5,587 786,458 
e Estimate. r Revised. NA Not available. 
1 Less than one ton. 
2 In 1968, 18,285 kilograms of industrial topaz was produced. 
3 Estimate based on data for 10 to 11 months. 
* Includes 2,628 kilograms of ques crystal. 
5 Includes 20 to 30 tons of rock salt annually except in 1968. 
* Includes 75,000 barreis of asphalt. 
7 Estimate based on data for 10 months. 
5 Includes 188,000 barrels of asphalt. 
Table 5.—Mozambique: Exports of selected mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 
METALS 
Aluminum, bauxite and eoncentratt hh * 6,200 3, 000 
Beryllium, beryl ore and eoncentrate kk e 160 e 90 
Bismuth, ore and concentrate kilograms. . * 1,000 * 1,000 
Columbium and tantalum: 
Columbite-tantalitkkkukl.sssssssQæͤ A do.... 275,000 e 60,000 
ell; ðↄi]i“ 8 do.... 60, 000 80, 000 
NONMETALS 
Clays and clay products, crude clays, montmorillonite..................... e 4,000 e 4,000 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous and coke___..--....--- LLL ccc LLL LL d eee eee 73,411 NA 
Petroleum refinery products: 
Gasoline... dlrlcclo REO ped . thousand 42-gallon barrels. . 915 718 
Distillate fuel oil ⁵⅛ð ⁵ «0· k x 8 do 1.082 8.286 
Residual ens... do.... 2,128 t 


* Estimate. NA Not available. 


ANGOLA, MOZAMBIQUE, AND PORTUGUESE GUINEA 77 


Table 6.—Mozambique: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS 
Copper, metal, matte and wrought. .............. cl c lll ll Lll lll .lls- 1 898 NA 
NONMETALS 
Fertilizer materials, manufactured................. . LL cl Lll lll LLL. l-. 23, 500 24, 000 
MINERAL FUELS AND RELATED MATBRIALS 
Coal, coke and briquet..................... LL +e eee eee 209 , 296 NA 
Petroleum: 
Crüde es Ss te ð eases thousand 42-gallon barrels.. 5,008 5,878 
Refinery products 
ö§ö;²¹ͤ ]iU ̃ dew est oa eda Ee d et do.... 251 267 
Meroging oc goraino aeoaea Rae eam sem e s ei do.... 156 166 
Residual fuel oil......................... llc lll ll eL... 0.... 420 681 
Lubricants... e . Rea mue Le LU do.... 70 78 
Estimate. NA Not available. 
1 Semimanufactures. 


COMMODITY REVIEW 


Metals.—Nickel.—Nickel was discovered 
in the Mangota Mountains, about 18 kilo- 
meters from Manica. A South African- 
Rhodesian consortium was evaluating the 
find. 

Uranium.—Late in the year the West 
German firm of Urangesellschaft held dis- 
cussions with the Portuguese Government 
regarding uranium exploration rights in 
Mozambique. Uranium prospecting in the 
country has been encouraging, particularly 
near Tete.12 

Nonmetals.—Cement.—During the year 
Companhia de Cimentos de Mocambique 
began to expand the capacity of its cement 
plant at Matola, near Lourenço Marques, 
from 200,000 to 400,000 tons per year. The 
work is expected to be completed in 1971. 
The company also has a cement plant at 
Dondo (annual capacity of about 160,000 
tons) and Nacala (90,000 tons). The 
demand for cement has risen because of a 
steady increase in construction. 

Fertilizer Materials.—Plans were being 
discussed regarding the construction of an 
ammonia plant, possibly at Pande, about 
160 kilometers south of Beira. The plan 
envisages utiljzing the country’s natural gas 
deposits. A plant capacity of 1,000 tons per 
day is considered necessary to make the 
project economically feasible. Financing 
probably would come from South African 
interests. 

Mineral Fuels.—Coal.—During the year 
several Japanese steel companies imported 
on a trial basis a total of about 25,000 
tons of fine coal from the Moatize coal- 


field. 
Petroleum.—Offshore began 


drilling 


during the latter part of the year. Mozam- 
bique Gulf Oil Co., which jointly holds a 
concession with Pan American Oil Co., was 
drilling a 15,000-foot well in about 85 feet 
of water about 50 kilometers offshore at 
Nova Sofala. Sunray DX Oil Co., the oper- 
ator for a group including Skelley Oil Co. 
and Clark Oil and Refining Co., was drill- 
ing a 12,000-foot well in about 100 feet of 
water off the mouth of the Limpopo 
River. No oil finds were reported. Geo- 
physical surveys over the offshore areas 
reportedly indicate promising areas. 

During the year the Aunt International 
Petroleum Co. of Mozambique was granted 
a 3-year concession in an area between 
Beira and Quelimane. 13 At least $2 mil- 
lion will be invested. 

In 1969 the oil companies paid the Por- 
tuguese Government about $700,000 in 
concession fees.14 The figure will rise to 
more than $1 million in 1970. 

Mozambiqués natural gas reserves, esti- 
mated a l trillion cubic feet, are at Buzi, 
Pande, and Temane; all were discovered 
by Mozambique Gulf Oil Co. The com- 
mercial development of the gas may be 
forthcoming. Sociedade Mocambicana de 
Gases Comprimidos (MOGAS) plans to 
build a gas processing plant at Lourenco 
Marques, and Sociedade Nacional de 
Refinacao de Petroleos (SONAREP) and 
two other companies have formed a group 
to build a petrochemical plant.15 

Work was underway during the year to 
increase the capacity of the refinery at 


12 World Mining. V. 5, No. 5, May 1969, p. 48. 
Te World Oil. V. 169, No. 3, Aug. 15, 1969, p. 

1 International Commerce. V. 76, No. 8, May, 
1970, p. 38. 

1$ Source cited in footnote 1$. 
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Matola, near Lourenço Marques, from 
about 16,000 barrels per day to about 
50,000 barrels per day by late 1970. The 
increase in output from the refinery, which 
is operated by SONAREP, wil] meet the 
rising export demand, particularly to 


Southern Rhodesia. Rhodesian demand for 
petroleum products from Mozambique has 
risen sharply since the United Nations 
Sanction caused the refinery at Umtali, 
Rhodesia, and the trans-Mozambique crude 
oil pipeline to shut down.16 


PORTUGUESE GUINEA 


No mineral developments were reported 
in 1969. Esso Exploration Guiné, Inc., has 
a concession covering the entire coastal 
area. Two offshore wells were drilled in 


1968 and a third was being drilled in 1969. 
Apparently no petroleum was found. 


Petroleum Intelligence Weekly. V. 8, No. 32, 
Aug. 11, 1969, p. 8. 


The Mineral Industry of Argentina 


By Robert A. Whitman ! 


The mineral industry of Argentina de- 
clined relative to the gross domestic prod- 
uct (GDP) during 1969. Detailed figures 
for value of production were not available, 
but preliminary data indicated a sharp 
drop in the value of mineral exports. 

As a result of the steps taken to halt in- 
flation and bolster the economy, the rate 
of increase in retail prices again declined, 
the GDP increased by nearly 7 percent, 
and unemployment decreased. Although 
the mining industry in Argentina still has 
a minor effect on the economy overall, the 
value of imports of mining machinery 
nearly doubled in 1969 over 1968. In Au- 
gust 1969 the Government announced five 
major investment projects of which three 
are related to minerals: Exploitation of 
the Sierra Grande iron ore deposits, con- 
struction of an aluminum reduction plant, 
and exploration and exploitation of copper 
deposits discovered in the San Juan-Neu- 
quén area under the Plan Cordillerano. 


The iron project represents an investment 
of approximately $70 million, the alumi- 
num reduction works with the attendant 
powerplant will require about $200 mil- 
lion, and the copper project, if proved fea- 
sible, will cost about $70 million. These 
projects should enlarge the mining indus- 
try and encourage other mining invest- 
ment. 

The only major mining legislation en- 
acted during 1969 was law 18,274 of July 
7, which specifically reserved several zones 
in the Provinces of San Juan and Neuquén 
for exploitation by the Direccion General 
de Fabricaciones. These zones encompass, 
principally, the copper prospects discovered 
under the Plan Cordillerano. 

The Argentine Government continued 
studies to revise the Mining Code, but 
nothing was published. 


! Physical scientist, Bureau of Mines, Washing- 
ton, D.C. 


Table 1.—Argentina: Selected economic indicators 


Indicator 


Population at midyear, in thousands 1 


Gross national reduc (GNP): 
Total GNP, 


Percent change from 


» Preliminary. 


in million 1968 dollars 2). 
revious xꝛea rr 

GNP per capita, in 1968 dollars 
Index of industrial production (1963 = 100) 1. 
Cost of living index (Buenos Aires), percent above that of previous year 1 
Cost of construction index (1960 = 100) *........... 


1967 1968 1969 

— RE 28,2565 23,617 28,983 
ER EET 8 16.350 17.110 18.290 
A E +2.1 +4.6 +6.9 
—— ————— 703 724 763 
FC 108 140 150 

29. 5 16.4 7.4 
S cad 568.4 606.2 663.7 


1 U.S. Agency for International Development (AID). Economic Data Book for Latin America—Argentina. 


August 1970. 
! Converted at 350 pesos per U.S. dollar. 


! Ministerio de Economia y Trabajo, República Argentina. Informe Economico. 4th Quarter 1969. 
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PRODUCTION 


Production of lead and zinc increased 
appreciably in 1969. Total output of man- 
ganese ore and concentrate remained about 
the same, but, there was about 4,000 tons 
less of the 30- to 40-percent grade which 
was made up by. the increase in lower 
grade ores. Iron ore production increased 
about 8 percent. There was only a 1-per- 
cent increase in pig iron production. 


Cement production increased 2 percent 
over that of 1968. 


Production of natural gas declined about 
2 percent; total sales of gas remained 
about the same. Production of crude petro- 
leum increased 4 percent. Production fig- 
ures for coal and coke were not available. 


TRADE 


In 1968 the value of exports of mineral 
commodities was about 3.5 percent of total 
export value, while minerals constituted 
26.2 percent of the value of all commodi- 
ties imported. 


Detailed mineral export figures were not 
available by mid-1970, but mineral im- 
ports in 1969 as reported by the U.S. Em- 
bassy exceeded those of 1968 by 39 percent, 
excluding iron and steel products. This 
further eroded the favorable trade balance 
existing in 1967 and 1968, as shown in 
the following tabulation: 


Value 
(million dollars) 
1967 1968 
Exports: 
Mineral commodities: 
Metals 16. 5 31.6 
Nonmet alas 2.2 3.1 
Mineral fuels 8.9 13.7 
Stall 27. 6 48.4 
All commodities, total... 1.464. 5 1,367.9 
Imports: 
Mineral commodities: 
etals. .........- 198.2 193.2 
Nonmetals. ........ 80. 5 27.2 
Mineral fuelass 101.4 86.2 
otal... 380.1 306.6 
All commodities, total... 1,095.8 1,169.2 
Net trade balance: 
Mineral commodities.... —302.5 —258.2 
All commodities, total... 7869.2 +198.7 


THE MINERAL INDUSTRY OF ARGENTINA 8l 
Table 2.—Argentina: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity ! 1967 1968 1969 » 
METALS 
Antimony, mine output, metal eontennikt᷑tk᷑kdk eee r. 
Beryl concentrate, gross weignnnl!l!ltltl „ 269 598 520 
Bismuth, mine output, metal content kilograms.. 78 9 128 --- 
e ee ee groes weighgnt . do- 8,000 |J ....... 2,000 
COP er, mine output, metal] content.__.....-....-..-..-------------- 501 422 29,352 
Go d, He output metal content... ......-...--.----..-.- troy ounces.. 35 14 1 
Iron and steel: 
Iron ore ad concentrate... ..--..---------------- thousand tons.. 226 277 300 
PFiglroón. 22:2) aa y ⁊ do.... 604 574 580 
Ferroaloyus...:..2 ß d wer came iu ee etek do.... 18 NA NA 
Sind 8 do 1.826 1. 559 1,690 
33 (rolled produetĩ do 1,848 1,537 1,870 
Mine output, metal content... 2... 2. LL cL LLL Ll cac lc eel Lll... r 32,299 r 26,670 84,914 
pedro ...:::... E 22, 000 r 25,088 22,000 
uiro ore and concentrate, gross weight: 
80 to 40 percent manganese. ...................-l 4% 26,8356 27,060 23,057 
Lees than 30 percent manganese... ss 10,179 8,941 ,520 
////ö%é7ö⁵ö ZZZ 8 76- pound flasks.. IT- escasa — Ue 
Silver, mine output, metal content. thousand troy ounces... 1,697 2,422 NA 
Tin, mine output, metal content long tons 802 701 719 
Tungste n, mine output, metal content.___.._...._........--.-.------ 107 184 190 
Uranium, mine output, UO, content kilograms.. 28,238 42,688 NA 
S anadium, mine output, metal content.. NA 
"Mine saree metal content kk r 27,250 r 26,323 81,680 
%% Eme an FVV r 22,989 r 20,988 24,598 
NONMETALS 
Abrasives, natural, n.e.s., garnet. ___._..____-....-..--.----------- ee 95 65 55 
Asbestos. -z ener mj eek ⁊ð : ĩð K K Se 846 73 
Ä’ UU: es ĩð2A ae See StS y LEE CE ED ELT 22,052 16,178 25,000 
Boron materials, crude. ed 17.968 21,026 29,154 
Calcite, nonoptical......... 2... ee eee eee eee 6,866 5,960 8,822 
Cement, hydraulic ů j) thousand tons 8,551 r 4,280 4,306 
chalk a dec c uo ua ede iei m AU ety a ue E ah tia eae ea LAC E ,084 56,426 55,469 
ave: 
Bentonite. «c.l e , e 42,459 46,652 52.818 
Decolorizing cla ꝶ ))) 5,976 10,427 7,164 
. w ee PR HOS 64. 096 12,148 71.500 
Refractory cla ggg 115.375 114. 549 130. 827 
Gôö§;ð?ãvũ ß e UE thousand tons 884 1.320 1.857 
Distomites 22 2 ggg ⅛ ͤ0; K K y oe d Ee 8, 146 6.547 10.239 
! ˙ĩ¹Ü¹wmͥr.i.... y yy ee tees es E 20,350 20,503 17,890 
Fertilizer materials, crude natural phosphates (guano)................- 236 294 491 
Fluorspar, all grades 277 8 19,255 19,895 22.415 
Graphite: 23623052555 ⅛ ͤ Vd eee 214 110 108 
/ -2 ³ A Se ͥ m ꝙdddddd cui eeu i 264,653 871,031 470,000 
Lithium minerals... y ede en tows 1 
Mica: 
Shet -oeo oh ee cu E Coe e . 8 136 94 NA 
Waste and scr asd 1,003 597 NA 
Pigments, natural mineral, ochre,.. 40 85 299 
Quartz and quartzite: 
Common quartikk„„„„„ 47,585 45,500 89,900 
| mM EET" PETRA E MEME ale ees ee 804,324 915,261 990,000 
lll d ek i er 116, 907 192,959 269,903 
0 oon cv RENI ELI Usu sali ie 8 857,611 140,200 700,000 
Stone, sand and gravel, n.e.s.: 
Dimension stone: 
Marble and other calcareous_________.........----.---..---- 28,718 20,378 NA 
Other, excluding quartzite: 
Flagstone... .....-.--------2-- eee eec D ee ee eee eee ee 82,718 25,874 NA 
Granitá-. oda ue ee rn rimam LE iL dE 9,909 12,441 NA 
einn j ⁵ C 8 7,482 12,267 NA 
Crushed and broken: 
gel. ³ ³ LO Id 198,018 138,632 NA 
Limes ton thousand tons 9,491 10, 896 12. 800 
Other calcareous, mar ble 57. 491 53, 804 NA 
Rhodochrosite, including ornamental!l 206 169 119 
Other excluding qu te: 
FONG MOM thousand tons 8,101 4,861 5,000 
Miscellaneous „923 715.472 NA 
Gravel- ooo ouo ¾ mw. ³ 0 dme i sa thousand tons. . 8,205 4,963 7.175 
Sand, excluding glass aan do 409 8. me 9,200 
Strontium mineral, celestite...____.._.._.._....-.- eee eee ee eee 30 13 
Suifur, elemental, J)) D e Ru E ED 82,796 r 84, 223 84,509 


See footnotes at end of table. 
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Table 2.—Argentina: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity ! 1967 1968 1969 » 
NONMRTALS— Continued 
Sulfates, natural: 
Aumann nr ⅛ð- y x 2,614 2,137 6.242 
Iron (melánterite) ud sos k ⁊ we ß DUE Eie i la iE 185 8 165 
Magnesium (epsomite7))hhhhh 1,471 1,996 1,297 
Sodium went wade S ead uma CERES a E Mq 27,617 20,084 N 
Talc and related materials: 
e ß ß 7.867 6.252 NA 
%%% AAAyAyꝓ%VVVTVTVTTVVVVVVVTVVVVVBPu0mꝛ! eee eee ee EE ME 1,327 1,940 4,271 
ö REOR ames Enea ELI LES E cose 16,908 19,146 N 
h ↄ˙· A wu oe cea aes Eid cee ces RE NS es WE. 2,9 2,311 NA 
JJJJJJ00%000C0õ..1²³ õ cx mos ws See eee EL yd LM eee e EE 52 45 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturllllll!lllll!lʒł 8,857 1,826 2,583 
Carbon blick. liec cuu ee :: r 20,487 r 21,974 24,000 
Coal, ndr... ⅛ ᷣ thousand tons 411 1471 NA 
Coke, all ; / y ⁵ ed we EM EN REN 452 865 NA 
Gas, natural: 
Gross production “Uh. million cubic feet.. 228,419 249,486 243,741 
A ³o·Ü—ww ³ ] d E Eme NE aM do.... 169, 257 188, 806 189,499 
Natural gas liquids: 
Natural gasoline... .................. thousand 42-gallon barrels. . 600 537 155 
Liquefied petroleum gases... _.._.-.----------------------- do.... 1,098 1,299 1,208 
Peat, atgriculturlllUuUuuduudmd-G«««õõ«O6à4. „„ 2,298 NA NA 
Petroleum: 
Crude ol... esses os Ies ERES ES thousand 42-gallon barrels.. 114,678 125,488 130 , 083 
Refinery products: ° 
Gasoline and naphthas: 
Aviation gas oline do 550 351 419 
Motor gasoline and naphtha s do 30, 643 30,198 33,275 
Rios ³ ¾ð tddo uus ua Eis do.... 6,714 6,281 6,42'1 
J6t (ell. oie ee ͥ A M mna RE do.... 1,460 1,708 2,212 
Distillate fuel oillꝰ[“wæhununun eee do.... 217,284 28,913 81,756 
Residual fuel oll do 658,030 54,188 65,234 
auen petroleum gas do.... 2,845 3,456 4,209 
Lubricants -i feck . edis EE do.... 875 961 953 
Asphalt and bitumen, refinery... / do.... 2,071 8,702 4,803 
. y ⁰ aee musti. md do.... 282 228 NA 
SOIVEBUS Le esc e g RE dd 8 898 891 498 
Petroleum coke. ...................... l2... .. thousand tons.. 435 436 NA 
Refinery gas 2...22- anaMuMMMMMMMMMMMM million cubic feet.. 11,115 9,615 NA 


> Preliminary. r Revised. NA Not available. 


1In addition to commodities listed, Argentina produces unreported amounts of cadmium metal, lime, 
perlite, pumice, and Thomas slag and urea for fertilizer use. Sporadic production of small quantities of chro- 
mite, corundum, molybdenite, and unspecified titanium minerals was reported during the period covered, 


but these commodities are not listed. 
2 Ore and concentrate. 


3 Metal and alloy data were compiled from statistics published by Instituto Latinoamericano del Fierro y 
el Acero, and exclude small quantities of foundry-produced crude steel and castings totaling approximately 


16,000 to 25,000 tons per year. 
4 Estimates based on statistics compiled by American Bureau of Meta! Statistics. 
5 Data include white and special cement as well as common portland cement. 
* Excludes a relatively small quantity of usable but noncommercial washed coal. 


7 Coke and coke breeze produced by Sociedad Mixta Siderürgia Aregentina (SOMISA), the principal pro- 


ducer. 
$ Converted from cubic meters at rate of 1 cubic meter equals 35.3145 cubic feet. 
* Includes some producta derived in part from natural gas and natural gasoline. 


Source: Instituto Nacional de Geología y Mineria and Dirección Nacional de Energía y Combustibles for 


most commodities. Principal exceptions are indicated in footnotes. 
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Table $.—Argentina: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal destinations, 1968 
META 
Aluminum, metal, including 1 alloys, all forma 10 68 Mainly to Peru. 
Beryllium, beryl ore and concentrate 266 570 All to United States. 
8 ))%)%VV)VVͤͥͤͥͤ IRE PP REM RE 24 Mainly to Netherlands. 
opper: 
Ore and concentrate 194 282 Mainly to West Germany. 
Metal, including alloys, all form 12 421 Mainly to United States. 
Hoe her primary f 8,888 
ngota and other p orms............. „686  ......- 
Semimanufactures: 
Bars and rods: 
Wer G. ö 85,574 39, 198 IUE States 28,411; Uruguay 
Other. 3 oe tect t esses 183,643 112,816 Mainly to United States. 
Angles, shapes, sections 8,515 24,711 Do. 
wee plates, sheets 1,857 2,116 Uruguay 1,122; Paraguay 751. 
Ro a NM d UM D 5,276 5,743 Paragua 2. 988: Brazil 2, 269. 
Tubes pipes, fitting 88.289 55,992 United States 27,258; Bolivia 10,149; 
Kuwait 8,095. 
uos Dthép. eine cec Loses mL e 161 82 Mainly to Bolivia. 
Ore and concentrate 660 688 United States 443. 
Metal, including alloys, all forma 1 6 Mainly to Bldg Srp 
Silver, metal thousand troy ounces.. 774 540 Mainly to United Kingdom. 
1 N ͤ K kilograms.. 2,999 1,802 All to United States. 
Ore and concentrate long tons.. 4,118 4,648 All to United Kingdom. 
Metal, including alloys............... do.... (1) 8 Mainly to Paraguay. 
Tungsten, ore and concentrate 107 807 Wet ermany 160; "United States 
onc metal, including alloys, all form 935 1,854 Mainly to Brazil. 
ther: 
Ash and residues An nonferrous metal. 256 1.446 United Kingdom 762; Belgium 488. 
Metals, including alloys, all forms, n. e.s 2 29 Mainly to Netherlands. 
NONMETALS 
FC ⁰ ⁰ AAV D et Ee 55 1.268 All to Bolivia. 
Boron materials, crude natural bora tes 158 200 All to Uruguay. 
C ði ß ¼ y i c Ok 16,870 35,798 Paraguay 19,678. 
reds D. clay products (including all refractory 
ric 
Ber!!! esses 5,350 10,471 Pon 5,365; Chile 2,410; Brazil 
1 ; 
Kali- 35 ß ie eso 42 22 Mainly to Uruguay. 
Other es ee ee Bae mE 53 3 Mainly to Paraguay. 
C a oe KA the e dei PE 845 981 Japan 500; Chile 408, 
Gypsum and plasters_____...._.............-.- 18,812 15,037 Mainly to Paraguay. 
1!!᷑õĩͤ˙— a ee MERE 80 205 Mainly to Bolivia. 
Mica, all forms. |... ..... Ll c eee 316 624 West Germany 300; Spain 150. 
))%)—ͤ; ðW E 8 60 108 Italy 68; United States 20. 
URPIE Cd 2v .. ¶ y 20 60 All to Chile. 
hodochrosite, ornamental kilograms.. 19,108 9,805 West Germany 4,205; Italy 2,500. 
Salti OCDE y ne en ĩ ea Ani 49,018 47,995 Uruguay 27,292. 
Stone, sand, and gravel: l 
Dimension stone 6,300 5,720 Mainly to Italy. 
Dolomité........l.llllo-ledc 2 2,401 1,520 All to Chile. 
Other: fa et lA ue te LEE 141 61 Paraguay 30. 
Tale, steatite, soapstone, and pyrophyllite........ 125 60 All to Chile. 
Other nonmetals..._.......................... 956 2,024 Uruguay 972; Paraguay 740. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural. .................- 6,601 4,316 Paraguay 2,870; Bolivia 1,307. 
Carbon black 20200050 Soc en 2 4,268 5,294 Chile 2,272; Brazil 2,213. 
Coal, all grades. 50 2,164 Uruguay 1,450. 
Gas, hydrocarbon, liquefied or not— III] 1,712 995 Mainly to Paraguay. 
Petroleum: 
CV PV/UV AA ees oe onim 9,289 187,971 Puerto Rico 118,576. 
Refinery products 
Gasoline thousand 42-gallon barrels. . 108 5 Mainly to Paraguay. 
Keroaine do (1) (1) Mainly to Bolivia. 
Distillate fuel oil. ............... do.... (2) 1 Mainly to Brazil. 
Residual fuel oll do.... 4,901 5,920 Mainly to United States. 
Lubricaneee g 517 2,242 Mainly to Uruguay. 
NI eo uan eripe Lec 4,421 64,407 Canada 28,106; Italy 13, 515. 
Mineral tar and crude chemicals from coal, petro- 
ieum, and natural gas 130 801 Paraguay 200. 


! Including concentrates containing significant amounts of silver. 
! Lees than 14 unit. as 


Source: Instituto Nacional de Estadística y Censos. Comercio Exterior. Part II, 1967 and 1968. 
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Table 4.—Argentina: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 
MBTALS 
Aluminum: 
Bauxite and concentrate 834,077 
Oxide (alumina) and hydrox ide 6,535 
Metal, including alloys, all forma 81,211 
Antimony, ore and concentrate 492 
Arsenic, trioxidded LLL LLL Lll ee 402 
Piano hi C ³˙ð¹ꝛꝛA]· ²³˙¹w-w-‚‚» m. 8 18 
Cobalt: 
Oxide and hydroxid od 10 
PT ⁵²ß ß 8 60 
Copper, metal, including alloys, all form 17,162 
Iron and steel: 
Ore and concentrate thousand tons 880 
Metal: 
J Lc C M e E do.... 30 
Pia iron, including spiegeleisen. . do 99 
Ferroalloys. vv 2,346 
Ingots and other primary forms 
thousand tons.. 865 
Semimanufactures: 
Bars and rods. .............do.... 32 
Angles, shapes, sections do.... 18 
Universals, plates, sheets: 
Tinned plates and sheets. do 110 
Other coated plates 
and sheet do.... 2 
Other (uncoated)........ do 280 
Hoop and strip. ............ do.... 18 
Rails and accessories do 1 
Wire cnl ede owes O... 2 
Tubes, pipes, fitting do.... 13 
Other, n. e. ass do 1 
Lead, metal, including alloys, all form 552 
Manganese: 
re and concentrate 11,500 
Oxides o coni oc d 8 2,922 
Meir 8 1 
Mercury =o cl ll aculeus eES 76-pound flaska 248 
Nickel, mel: including alloys, all forms 448 
Precious metals and alloys, unwrought and semi- 
manufacturees troy ounces 87,771 
Rare- earth metals and compounds 1 
Selenium, elementaalkkze‚„ 7 
/R; ²;'ꝝl Yu long tons 4 
Metal, including alloys, all forms. ..... do.... 846 
Titanium: 
Ore and concentrate 807 
JV ot ͥ ͤ a a 8 2,101 
Zinc, metal, including alloys, all forme 2,498 
Zirconium, ore and concentrate 84 
Other: 
Ore and concentrate 52 
Metals, including alloys, all forme 274 
NONMETALS 
Abrasives, natural, n. e. ss 289 
Ahhh 14,436 
B ſõĩ / ³ AAA ³ AAA UE c ME 20 
Bromin@s< 66022 e . Et) 156 
Cemenb. TTT Re eA LUE ted E nud 395 
nl... y y e eA 317 


See footnotes at end of table. 


1968 


37.528 
6,816 
41,550 


620 
16,629 


Principal sources, 1968 


Mainly from Australia. 

West Germany 4,482; France 1,225. 

Canada 8,992; United States 8,760; 
Norway 6,611; Ghana 6,449. 

Mainly from Bolivia. 

Belgium-Luxembourg 176; 
Germany 140. 

Mexico 11. 


Belgium-Luxembourg 8. 
Mainly from Belgium-Luxembourg. 
Mainly from Chile. 


Brazil 362; Chile 122. 


Mainly from United States. 

Brazil a U.S.S.R. 65; Finland 58; 
Peru 2 

Re ble of South Africa 1,239; 
Brazil 244; Sweden 214; France 
08 


Venezuela 91; Brazil 82; United 
States 78; Poland 30; Canada 24. 


Italy 5; Austria 3; France 3; West 
Germany 2; United Kingdom 2. 
West Germany 6; United Kingdom 

5; Belgium 4. 


United Kingdom 40; United States 
24; Japan 22. 


Mainly from United States. 

Brazil 46; West Germany 45; United 
Kingdom 30. 

United Kingdom 4; United States 4. 

Maniy from Italy. 


O. 
West Germany 2: Mexico 1: United 
States 1. 
Mainly from United States. 
Mainly from Belgium. 


West 


Mainly from Brazil. 
Mainly from United States. 
Republic of South Africa 18; Japan 


Matai from Mexico. 
Cana 206; United States 101; 
Norway 83. 


Mainly from United States. 

France 8; United States 2; West 
Germany 2. 

Canada 5; Belgium 1. 


Mainly from United Kingdom. 
Mainly from Malaysia. 


Mainly from Australia. 

West Germany 659; United King- 
dom 174, 

Mainly from Canada. 

Australia 478; United States 115. 


ar from Republic of South 
Afri 
Ginada 113; United States 102. 


United States 268; Uruguay 200; 
Belgium 83. 

Canada 11,420; Republic of South 
Africa 4, 617. 

United States 55. 

Mainly from Israel. 

Italy 500; Chile 148. 

Mainly from Belgium. 
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Table 4.—Argentina: Imports of mineral commodities—Continued 
(Metric tons unlees otherwise specified) 


Commodity 1967 1968 Principal sources, 1968 
NONMETALS—Continued 
ird n clay products (including all refractory 
rick): 
Crude clays, n.e.s.: 
Fre... ð ß 337 268 War armany 181; United King- 
om 
1 nent ͥ1. ͤũ wm. p 11,594 18,818 Mainly from United States. 
Other eat Stace ICE USC ICON CRM CR CAEN 2 Mainly from West Germany. 
Producta 
Refrastory (including nonclay brick and 
cs ment 24,532 17,911 Brazil 3,674; Greece 3,200; United 
States 2,961; Austria 1,782. 
Nonrefractor / 62 456 Mainly from Italy. 
Diamon 
Gem wow 8 value.. $6,266 $21,438 Mainly from Belgium. 
Industrial. ._....-._-......--.-.----- do.... $55,627 $97,102 P $61,907; United Kingdom 
Powdéer.. 2 ³˙ w eh vacare do . $49,983 $438,742 Netherlands 26, ,114; United King- 
om 
Diatomite and other infusorial earths. ........... 2,724 2,174 Mainly from Mexico. 
Fertilizer materials: 
Nitrogenous: 
·˙êð¹ dace ecc ois 9,690 7,738 Mainly from Chile. 
Manufactured 66,755 36,125 Italy 13,795: West Germany 10,199; 
Netherlands 6,948 
Poet cera EE RUE Css 7,727 7,741 United States 5,642; France 1,000. 
E our :: o DU E. 7.592 10,909 Unite ttes 6,781; West Germany 
,029. 
Mixed and nonspecified fertilizers. .......... 51,761 37,905 Unites tates 16,672; West Germany 
„278. 
Graphite, nat urlldll l ll. 231 872 Mainland China 135; West Germany 
I o i od ein ð K 17 26 Mainly from Chile. 
Kyanite, andalusite, sillimanite. ... ...........- 558 202 India 120; United States 31. 
JJ CM E cy vcr P HANC NER RR Pn 60 Mainly from Paraguay. 
Lithium and lithium compounds 2 40 Mainly from United tes. 
, ß codsteo cose tices 2,718 4,560 Brazil 2,400; Austria 1,161. 
))) ue Gere ues Wek ieee es 12 20 United Kingdom 11. 
Pigments, mineral. 73 75 Mainly from Spain. 
ium and potassium compounds, excluding salt: 
Caustic soda. ..... wn ee ccce 1,028 5, 594 "me Kingdom 1,288; Italy 1,106; 
rance 1 
Caustic potash............ LL cl. lel... 1.847 755 Ital Y 352; United States 198; Weat 
ermany 114. 
Sodium carbonate. .......... 2... 22... ... 116,625 148,096 United States 59,692; Rumania 
37,714; United Kingdom 23,737. 
Stone, sand, and gravel: 
Dimension stone.___._...............--.--- 2,935 8,710 Mainly from Italy. 
Deleo cq cactus ducem 17,314 12,271 Mainly from Uruguay. 
Gravel and crushed rock thousand tons 844 244 Uruguay 204. 
oto ET CN PRONUS NEN do.... 604 922 Mainly from Urugua 
Sulfur, elemental, all forma 21,031 22,468 Mainly from United States: 
Talc, steatite, soapstone, and pyrophyllite 507 143 Brazil 50; France 30; Uruguay 20. 
Other nonmetals, n. e... 21,031 487 Mainly from United States. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural... ....  .........- 266 192 Mainly from United States. 
Carbon pe... cee ce hrut.e ecu 1,075 1,478 ua States 934; West Germany 
6 
6%” ͤ KA 8 thousand tons 807 521 Mainly from United States. 
/ͤĩ . do 39 81 Italy 11; United Kingdom 8; West 
Germany 6. 
Gas, hydrocarbon, liquefied or not do.... 855 320 Venezuela 165; United States 44; 
Saudi Arabia 32. 
Petroleum: 
Crude s ocu utolcsU Doni ene See do.... 2,288 1,782 Venezuela 633; Oman 631; Qatar 252. 
Refinery products: 
Gasoline. . thousand 42-gallon barrels.. 140 523 Netherlands Antilles 218; Puerto 
Rico 137; Brazil 118. 
Kerosin do 61 (1) All from United States. 
Distillate fuel oil. ............... do 1,170 2,823 Puerto Rico 1,139; Venezuela 1,006. 
Lubricants. ............ thousand tons 74 65 Mainly from United States. 
%% Core nana ng yaa EAE do.... r 193 6 Do. 
Mineral tar and crude chemicals from coal, petro- 
leum, and natural gas 51,958 36,692 Mainly from Venezuela. 


t Revised. 
! Leas than \ unit. 
2 Data on quantity incomplete or not reported. 


Source: Instituto Nacional de Estadística y Censos. Comercio Exterior. Part III, 1967 and 1968. 
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COMMODITY REVIEW 


METALS 


Aluminum.—In July 1969, the President 
of Argentina issued a formal Order in 
Council approving the establishment of an 
aluminum plant at Puerto Madryn, just 
over 1,000 kilometers southwest of Buenos 
Aires. The planned plant has a production 
target of from 140,000 to 150,000 tons per 
year of aluminum (starting in 1974) from 
imported alumina. Power for the reduction 
is to come from the Andean Futaleufu 
River system about 500 kilometers to the 
west. 

Copper.—The Argentine Government 
gave notice that exploration permits of 5 
years duration coupled with 50-year min- 
ing concessions would be awarded to suc- 
cessful bidders for the development of de- 
posits of copper and molybdenum located 
in the Andean Provinces of Mendoza, Neu- 
quén, and San Juan. These are the depos- 
its found by the Plan Cordillerano survey 
sponsored jointly by the United Nations 
and the FM during the last 5 years. 

Compania Minera Aguilar, S. A., pro- 
. duced a record 67,914 tons of zinc concen. 
trate, and 46,680 tons of lead concentrate, 
from its mine and mill in northern Argen- 
tina. Most of the zinc concentrates were 
smelted and refined in Argentina by Com- 
pania Metalurgica Austral at Comodoro 
Rivadania and Compania Sulfacid (near 
Rosario) after the payment of 10 percent 
royalty to the Province. 

Iron and Steel.—The production of iron 
and steel products reached a new high in 
1969. This resulted from such factors as 
the improved economic situation, increased 
activity from large investments and from 
public works, and greater production capa- 
bility. The production of crude steel, how- 
ever, barely exceeded that of 1968 and was 
appreciably less than that for 1965, still 
the year of record ingot production. Pig 
iron production was reduced by repair 
time on the blast furnace of the Sociedad 
Mixta Siderürgia Argentina (SOMISA) in 
January and by a 2-month interruption 
during July and August while the same 
blast furnace was completely relined. Inno- 
vations introduced during relining enabled 
SOMISA to set a new monthly record of 
68,100 tons for the production of steel in- 
gots during November. The following tab- 
ulation shows the increase in production 


of ingot steel and steel manufactures dur- 
ing the period from 1967-69, in thousand 
metric tons. 


Product 1967 1968 1969 » 

Pig iron 696.5 573.6 680.6 

Crude steel. 1,327.6 1,555.7 1,696.6 
Finished steel sheets: 

Cn 539.8 706.9 833.8 

Non- flat. 714.0 953.6 1,046.2 

Seamless tubes 94.4 117.6 128.2 


P Preliminary. 


The total apparent consumption of steel 
reached 3.5 million tons in 1969, the most 
for any year to date. Although there was a 
slight increase in stocks, real consumption 
still would be a record. The lack of a cor- 
responding increase in pig iron production 
made increases in the imports of sheet 
steel necessary. This adversely affected the 
balance of payments. However, exports of 
about 10 percent of the production of iron 
and steel products helped to offset this. 

Several projects aided in the effort to be- 
come self-sufficient in steel. As mentioned, 
SOMISA introduced improvements in the 
lining and blowers of its blast furnace to 
increase its normal capacity to 167,000 tons 
per year. SOMISA also added oxygen lanc- 
ing and provisions for use of more hot 
metal per charge to increase the output of 
its Siemens Martin steel furnace. Altos 
Hornos Zapla increased its capacity by 
working its Thomas converter in duplex. 

Industria Argentina de  Aceros, S.A. 
(ACINDAR) increased its annual capacity 
by 30,000 tons. Dalmine Siderca, S.A., put 
a third 50-ton electric furnace on stream 
during the second quarter. Establecimentos 
Metalurgicos Santa Rosa, S.A. reached full 
capacity in output from its third 50-ton 
electric furnace. Talleres Metalurgicos San 
Martin, S.A. started operating a new 45- 
ton Siemens Martin furnace in May. Tech- 
nical improvements were made in furnaces 
of La Cantabrica S.A. M. I. y. C. and FM. 

Some of the governmental decrees affect- 
ing the iron and steel industry in 1969 
follow: 

Decree 8304, December 12, 1968, allowed 
FM to increase its imports of hot-rolled or 
cold-rolled iron or steel sheets, containing 
up to 0.25 percent carbon, up to 200,000 
tons, free of customs duties. FM was also 
pardoned its debts due to sales taxes and 
is exempted from such taxes until 1973. 
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Decree 539, February 28, 1969, approved 
of the plan for Cura Hermanos to enlarge 
their capacity to 50,000 tons of crude steel 
and their rolling mill capacity from 60,000 
to 120,000 tons. 

Several other decrees authorized various 
steel companies to expand their plants, 
granted credits, issued import permits, or 
extended time for previously authorized 
plans for expansion. 

The Ninth Latin American Steel Con- 
gress was held in Buenos Aires from Sep- 
tember 29 to October 2, 1969. A total of 
21 papers were presented by experts from 
various steel-producing countries, including 
the United States, Japan, Great Britian, 
and Germany. The principal topics dis- 
cussed were the use of oxygen in steelmak- 
ing, new product development, and auto- 
mation. Several papers emphasized the 
problems of small and medium-sized steel 
producers. 

Iron Ore.—Decree 4045, July 25, 1969, 
approved the project for exploiting the 
iron ore in the Sierre Grande deposits. FM 
was charged with the formation of a com- 
pany or entity to develop the ore, install a 
plant for the preparation of 2 million tons 
of pellets annually at Punta, Colorado in 
the Gulf of San Matias, and erect all nec- 
essary supporting machinery and transpor- 
tation. Total cost of the project is esti- 
mated at $70 million. Phase 1 of the 
project calls for initial investment of $50 
million for opening of the mine, construc- 
tion facilities, water and gas pipelines, and 
bulk-loading facilities at Puerto, Colo. 
About $38 million of the phase 1 cost is to 
be furnished by private “national and for- 
eign capital,” most probably the contrac- 
tors and suppliers. 


NONMETALS 


Cement.—Nearly 332,000 tons more ce- 
ment was imported into Argentina in 1969 
than in 1968 to help sustain the building 
program of the expanding economy. Ru- 
mania funished nearly 122,000 tons and 
Colombia, Chile, Peru, and Venezuela fur- 
nished 109,900 tons. 

Rated installed capacity was increased 
only 2.8 percent over that of 1968, and ac- 
tual production figures showed utilization 
of only 84 percent of the capacity for pro- 
duction. Installed production capacity was 
increased by 60,000 tons in Buenos Aires 
Province, by 48,000 tons in Chubut Prov- 


ince, and by $4,000 tons in Salta Province. 

The Federal Capital and the Provinces of 
Buenos Aires, Cordoba, Mendoza, and 
Santa Fe consumed 82 percent of the ce- 
ment sold in the country. Since 1961 the 
employment in the cement industry has re- 
mained fairly constant, varying only from 
7,400 to 7,100 workers, but the total of sal- 
aries and wages paid has risen from 1,159 
million pesos in 1961 to 7,842 million 
pesos in 1969. 


Sulfuric Acid.—Although production of 
sulfuric acid has remained fairly constant 
during the last decade, the industry has 
changed from the use of several old cham- 
ber-process plants to fewer but larger con- 
tact-process plants. In 1969 there were 
seven plants with a combined capacity of 
about over 200,000 tons. Operators of the 
plants, with their locations and capacities, 
follows: 


Capacity 
Operator Location Tons 

per year 

Fabricaciones Militares (FM) Berisso...... 23,000 

FFC Rio Tercero.. 18,000 

Compania Quimica......... Avallaneda 14,000 

Sulfacid.................. San Lorenzo. 385,000 

Industrias Quimicas 

Argentinas Duperial...... .... doo 72, 000 
National Commission for 

Atomic Energy. ......... Malargue.... 5, 000 

Petrosur, S. 4. Campana 39. 500 

Total cos to AA ce. 201. 500 


Source: Sulphur, January - February 1969. No. 80, 
pp. 19-20. 


MINERAL FUELS 


Discovery of the new Caimancito field in 
the Northwest Basin was probably the out- 
standing event in 1969 for the Argentine 
national oil company, Yacimientos Petrolí- 
feros Fiscales (YPF). The first commercial 
producing well in Jujuy Province, Caiman- 
cito X-1, was drilled into the Yacoraite 
Formation. It is also the first successful 
well drilled into this deep Cretaceous hori- 
zon. Both the discovery well and outpost 
well X-2 had exceptionally high produc- 
tivity and have outlined a proven area of 
óver 2,000 acres. This discovery also opens 
new possibilities for the adjoining Salta 
Province. Since the new field is only a few 
miles from the Campo Duran-Buenos Aires 
trunk gasline, full utilizaton of the gas as- 
sociated with the field will be possible 
with a minimum of capital investment for 
new pipeline. 
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Macueta X-1 is another discovery in the 
Northwestern Basin. Although less produc- 
tive than the Caimancito wells, it is pro- 
ducing from the Devonian formation and 
opens up new horizons for exploration not 
only in Salta Province but along the San 
Antonio Range. 

Discovery well LPEM 246, the first pro- 
ducer ever drilled in the Province of La 
Pampa, is now considered an extension of 
El Medanito field in Río Negro Province. 

Since 1967, when YPF reorganized and 
began to devote most of its resources to 


Geologic and geophysical exploration: 


Surface geology. agg 
Seismic mapping. ................ --- c.l lll... 
Gravimeter: 2. lu oocdelee 8 


h/ ³o¹¹äq 8 
Air magnetometer. .........--..-.------------ 


Drilling: 


Producers completed___..__.........--..------ 
Dry holes eompletcee· l 
(thousand feet) ................. 
Average number rigs active_.......-....-..-... 


Footage drille 


1 Flight days. 


exploration, it has made several interesting 
discoveries in the Provinces of Jujuy, Rio 
Negro, Neuquén, La Pampa, Mendoza, 
Salta, Santa Cruz, and Tierra del Fuego. 
In 1968 about 6 percent of the party- 
months of exploration was by private in- 
dustry, and by 1969 participation by pri- 
vate industry was up to 10 percent, mostly 
in reflection seismic surveys. The following 
tabulation outlines the time spent on 
exploration and summarizes the subsequent 
drilling: 


Party-months of eoe and 
geophysical exploration in 


Argentina 

1967 1968 1969 
n Mac 66.0 84. 100.0 
3300 wee sey 264.0 294.0 287.1 
ecl DULL ES 12.0 12.0 12.0 
FFC 108. 0 108.0 108.0 
337; ĩͤ K uut 128.0 1.8 
PRE ͤ ͤ sees 899 324 248 
53 tala Sas race 97 91 88 
CCC 2.876 2.814 2. 202 
73272ͥͤ ] é tere 84 9 26 


Source: American Association of Petroleum Geologists Bulletin. V. 62, No. 8, 1968; v. 53, No. 8, 1969; v. 


54, No. 8, 1970. 


The first wildcat to be drilled by private 
industry under the concessions granted in 
1968 by Petroleum Law 17319 was started 
in April 1969 and reported bottomed in 
basement in May at 5,292 feet. Private oil 
companies drilled and abandoned four more 
wells in 1969, al] but one offshore. 

Development and outpost drilling was 
confined to YPF; YPF crews drilled 176 
wells, contractors working for YPF drilled 
38, and the other 122 wells were sunk by 
companies holding development contracts 
with YPF. Total production of crude oil 
for 1969 was up about 4 percent over 1968, 
with the major producing basins being the 
San Jorge, Cuyo (Mendoza), and Neu- 
quén. Gas production decreased slightly. 

In February 1969 the Government of 
Agentina invited tenders for two explora- 
tion and/or exploitation areas. Bermejo 
area in San Juan Province covered 14,150 
square kilometers (5,462 square miles), 
and Ramblones area in Mendoza and San 
Juan covered 10,350 spuare kilometers 
(3,995 square miles). Each area was di- 
vided into three blocks. On September 12 
awards were made as follows: Bermejo No. I, 


3750 square kilometers to Cities Service; 
Bermejo No. 2, 5,050 square kilometers to 
Shell; Bermejo No. 8, 5,350 square kilome- 
ters to Shell; Ramblones C“, 3,800 square 
kilometers to Cities Service. Bids on Ram- 
blones "B" block were not accepted, and 
no bids were tendered for Ramblones "A." 

Ker-McGee Corp. relinquished its conces- 
sion on Block 1 in the Samborombon area. 
Gulf Oil Corp. joined with Signal and 
Astra in the Rio Salada area, reducing the 
size of the concession area to 307.171 hec- 
tares by releasing part of the southwest 
sector. The last three blocks in the Gulf of 
San Jorge offshore area were awarded to 
YPF in 1969. Three new areas totaling 
790,925 hectares in the Northwest Basin 
were reserved for YPF. 

Argentina’s refineries are being modern- 
ized and expanded. YPF has seven refiner- 
ies contributing about 60 percent of Ar- 
gentina’s total capacity; eight refineries 
operated by private companies handle 
the rest of the crude oil processed. YPF 
greatly expanded the production of its re- 
fineries at Lujan de Cuyo near Mendoza 
and at La Plata. Shell, Esso, La Iseura, 
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and Lottero y Papini were also expanding 
capacities of their refineries. 

New pipelines to transport gas, crude 
oil, and petroleum products are being 
built throughout Argentina. A 412-mile 
products line was completed from Lujan 


de Cuyo to Cordoba early in 1969. A new 
line linking the Condor-Cerro Redondo 
gasfields with the Pico Truncado gasline to 
Buenos Aires is planned. Another gasline 
from Neuquén will tie in to the Pico Trun- 
cado-Buenos Aires gasline at Bohia Blanca. 


Table 5.—Argentina: Production of crude oil and natural gas by Province 


Crude oil 


Natural gas 


Province (thousand barrels) (million cubic feet) 
1967 1968 1969 1967 1968 1969 

Santa Crus 84,148 35,884 33,910 105,073 117,663 NA 
Mendes 8 34.251 37.117 87,441 8,563 8,643 NA 
ß sow seein cm Buc 19,499 21,847 23,762 15,440 15,543 NA 
Río Negro 15,797 17,274 20,365 9,798 11,209 NA 
S/ ⁰³o»wꝛꝛꝛ ͥͤ k sud ELE 4,149 4,216 8, 766 79.315 83,863 NA 
Neu queen 1.857 7,189 1,941 12,854 15,526 NA 
Tierra del Fuego 2,474 1,955 1,905 2,876 2,038 NA 
- A mee J777ͥ;àᷣ "icc NA 
JUJUY 2. ele ecc xcov een - Geen. uso des )))öÜ¹w EEEE NA 

Total eaten ane siae 1114,673 125.488 130,033 228,419 249.486 248,741 


NA Not available. 


! Data may not add to totals shown because of independent rounding. 
Source: American Association of Petroleum Geologists Bulletin. V. 54, No. 8., 1970. 


On November 28, the Government ap- 
proved application by The Dow Chemical 
Co. for a $99 million petrochemical com- 
plex to be built at Bahia Blanca. This is 
the largest petrochemical complex ever 
planned in Argentina and the first project 
approved under the new petrochemical 
promotion law (law 4271). The proposed 
products with the installed annual capacity 
follow: 


Metric tons 


Ethylene ___-------------- 120,000 
Ethylene and propylene 
Nil... 25,000 
Ethylene and propylene 
glycols no ce a 30,000 
High-density polyethylene .. 20,000 


Metric tons 


Vinyl chloride monomer, 50,000 
Chlorine _______________ 90,000 
Chlorinated solvent 20,000 
Caustic sda 100,000 


There is a great amount of construction 
in the petrochemical industry, but appar- 
ently the only capacity actually to come on 
stream during 1969 was at Cohoclor Indus- 
tries Quimicas S.A.S.C, where new produc- 
tion was installed for 2,500 tons annually 
of methyl isobutyl ketone and methyl iso- 
butyl carbinol, 2,500 annual tons of acetic 
anhydride, and 2,400 tons of isopropyl ace- 
tate, along with secondary butyl and 
methyl isobutyl carbinol. 


ga Google 


The Mineral Industry of Australia 


By Lester G. Morrell? 


Following the trend of more than a dec- 
ade, new production records were set in 
1969 for the Australian minerals industry 
as a whole and for many individual com- 
modities. According to preliminary esti- 
mates, the total value of minerals pro- 
duced during the year approximated $1.23 
billion,?? an increase of nearly 29 percent 
over the previous high of $958 million re- 
corded in 1968. Including the value added 
by smelting and other primary forms of 
treatment, the value of Australia's metal 
and mineral product is estimated at over 
$1.6 billion in 1969, compared with $1.8 
billion in 1968. In relation to the national 
economy, value of minerals produced and 
initially processed in Australia during 1969 
represented 5.2 percent of the $32 billion 
adjusted gross national product (GNP). 
And the mineral output index (based on 
1959—100) approximated 280 in 1969, 
compared with 179 and 219 in 1967 and 
1968, respectively. 

Of the more than 60 commodities that 
comprise Australia’s mineral resource di- 
versity, 25 recorded substantial increases in 
production during the past year. Among 
these were bauxite and alumina, bitumi- 
nous coal, iron ore, copper, lead, man- 
ganese ore, nickel in concentrates, petro- 
leum, silver, tin, ilmenite and rutile, zinc, 
and zirconium concentrate. 

In 1968, the most recent year for which 
detail value estimates are available, 10 
commodities accounted for over 82 percent 
of the total value of minerals produced. 
The leaders in order of value, in millions 
of dollars, were bituminous and subbitumi- 
nous coal, $211.3; iron ore concentrates 
and pellets, $147.9; copper ores and con- 
centrates, $103.4; lead ores and concen- 
trates, $100.5; bauxite, $67.0;3 crude petro- 
leum, $43.9; zinc ores and concentrates, 
$33.7; titanium (rutile and ilmenite) con- 
centrates, $29.0; gold bullion, $27.3; and 
brown coal, $24.1. The value added by do- 


mestic smelting and refining of the more 
important metallic raw materials (copper, 
lead, zinc, tin, iron, and aluminum) 
amounted to $380 million in 1968. 

New South Wales retained its role as 
Australia’s leading mineral State, account- 
ing for 34.9 percent of the national mine 
output in 1968. The recent substantial in- 
creases in value of iron ore, petroleum, 
nickel ores, and bauxite in Western Aus- 
tralia raised that State to second place 
with 22.9 percent in 1968. Queensland con- 
tributed 21.7 percent; Victoria, Tasmania, 
and South Australia contributed 6.7, 5.4, 
and 5.0 percent, respectively. 

Since 1959, the value of Australian min- 
eral product exports has increased more 
than fivefold. Estimates of mineral com- 
modity trade in 1969 indicate exports 
about 87 percent higher than the 1968 
level. Major increases are attributed to 
iron ore and pellets, iron and steel prod- 
ucts, coal, lead, zinc, copper, bauxite, alu- 
mina and aluminum metal, and beach 
sand concentrate products. Approximately 
half of Australia’s mineral exports went to 
Japan. Australian mines are now Japan's 
principal foreign supplier of iron ore and 
on the basis of existing contracts, it is 
likely that Australia will soon become Ja- 
pan's principal supplier of alumina, coal, 
lead, and zinc. 

The dynamic pace of mineral search 
and development activities has continued 
through 1969. Among the more important 
new discoveries were the Snapper gasfield 
in Bass Strait off Victoria, and several 
promising nickel finds in Western Aus- 
tralia. New capital expenditures by mining 


1 Mining engineer, Bureau of Mines, Washing- 
ton, D.C. 

2 Unless otherwise indicated, values have been 
converted from Australian dollars (A$) to U.S. 
dollars at the rate of A$I—USS$1.12. 

3 Values of bauxite and alumina production are 
not given in Australian statistics. A nominal value, 
based on United States price, f.o.b. mines, has 
been applied. 
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and metallurgical "industry" in 1968 to- 
taled $590 million, compared with $517 
million in 1967. Private and Government 
expenditure on minerals exploration 
(other than that for petroleum) was $65.3 
million in 1968, compared with $44.1 mil- 
lion the previous year. The Government's 
share in each year was slightly in excess of 
10 percent. Respectively, 44 percent and 25 


percent of the total exploration expenditure 
was in Western Australia and Queensland. 
Petroleum exploration activities, on shore 
and offshore, in 1968 involved private enter- 
prise expenditure of $138 million ($99 mil- 
lion in 1967). Approximately half of this 
was in Bass Strait, off the south coast of 
Victoria, and one-fourth was in the coastal 
regions of Western Australia. 


PRODUCTION 


Impressive increases were recorded in 
most of the metallic and mineral fuels 
produced in Australia during 1969. Quan- 


Table 1.—Australia: 


tities of nonmetallic products, on 


the 
whole, continued at about the same level. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 » 
METALS 
Aluminum: 
f e f r 4,243,506 4,960,986 1,917,000 
; ͥ ͥ iS Desa 854,420 1,309,461 1,931,022 
Refined ne a rd Reed 92,792 97,348 126,420 
Antimony (in antimony and lead concentrates)................ 945 918 846 
ö ³ðVAͥ ⁵ ³ AA ð ! 1 
Bismuth (in ore)eꝛy)r „ kilograms. . 11,583 176,182 214,886 
Cadmium, refined metal...........-...-.------------------- 524 4 57 
FH; ee oe oe PE EE Er. e ee eats 
Cobalt (in zine and nickel eoncentrate)7)ꝛ7 ß. 148 215 e 800 
Columbium and tantalum concentrates... s r 36 108 13 
Copper: 
Ore and concentrate (content t 93,178 109,216 130,040 
Blister primer, escedme te teeth Gee 71,963 93 ,938 115,582 
Refined (primary ʒ / 67,154 85,622 100,967 
( ³ÜWw w ie a Reuben EAM EL TAE troy ounces.. 1 805,336 787,042 716,089 
Iron and steel: 
Iron- OG. doe Siar See eas ide Bee lee thousand tons. . t 17,158 26,345 39,096 
Pig atone feces oo eeeie coe une Qmd Eua Sa n ee do.... 5,057 5,572 6,107 
Ferroalloys: ! 
Ferrochromium, high carbon 2,217 2,512 NA 
Ferromanganese and silicomangan ese 16,313 62,009 NA 
Ferrosiicaagngngngngn‚nggss cess co oeeeetew ees 8,948 10,213 NA 
Steel ingots and castingggg gg thousand tons r 6,266 6,502 1,017 
T DU) semimanufactures l 2 sn do.... r 5,556 6,349 NA 
ad: 
Ore and concentrate (eontentt une r 881,810 388,921 445,329 
Refined (primary). 602252 198 ,926 178,045 189,636 
Bullion; for export... . eR EE Rn Ee 102,791 117,997 154,358 
Manganese ore, metallurgical grade___...._.....-.-------.-..- r 568,954 745 , 867 921,869 
Nickel, in ore and concentrate 2,094 4,646 10,797 
crum (in refinery slimes) )))) kilograms. . 2,000 2,500 3,000 
ilver: 
Ore and concentrate (content)......thousand troy ounces.. r 19,842 21,419 24.667 
€ Refined oot 3 ³¹A ⁰ AA uu E SE do.... 19,917 9,613 9,749 
n: 
Ore and concentrate (content dd long tons 5,600 6,650 8,013 
SINGER oi Bere c oic c UE i n ⅛ -; ³ ß te ee atk Me do.... 3,594 3,692 4,156 
Titanium concentrates: 
Ilmenite (includes leucoxene). ...............-.. 2... l.l r 553,658 564,887 e 712,200 
RUD. oe t ß UE. r 269,775 293,573 359,318 
Tungsten ores and concentrate (Wcontent .-------------- 963 1,156 1,250 
pnm oxide (CU % oe be EM eR 300 300 300 
ine: 
Ore and concentrate (content gm t 406,955 422 ,389 504,625 
Smelter. a ů .. ee Dd x REED AE 197,593 208,282 246,324 
Zirconium concentrate. .....-.-.....-------------------+---- 288, 235 319,938 372,873 


See footnotes at end of table. 
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Table 1.—Australia: Production of mineral commodities—Continued 
(Metric tons uniess otherwise specified) 


Commodity 1967 1968 1969 » 
NONMETALS 
Abe! 666 812 718 
J/ê?— iir ꝛ⅛r!4mu-w é . y DE Male E dire 15,917 89,826 88,504 
8 J (K ate Di EE thousand tons r 8,829 8,928 4,810 
ys: 
Bentonite and bentonite cg 868 808 e 320 
Brick clay and halle. thousand tons r 5, 787 6,491 e 6,000 
Cement clay and halle do.... 162 258 NA 
Re clay //%%ͤõͤ eee eet ( 8 498 493 e 500 
mE ĩ ĩͤ EPOR, thousand tons t 248 800 e 300 
Keclin and ball clay.. olco et sees 0.... 67 60 e 60 
e dd E E E do 539 798 NA 
Dhüitormité .... a ĩꝛ2¹mi..... tee we ale uec e mE r 11,281 6,833 8,404 
FP % ³ðV¹ ⁰ͥ⁰ m-᷑ 4,521 4,916 4,760 
Fertilizer materials, phosphate rock.........................- 11,959 5,836 NA 
Fuller's eart end 76 75 
Gem stones value, thousands r $5,158 $7,365 NA 
GY PRU o ͥ es ee Ace e i a te * 928,755 859, 421 868,601 
Limel. l.c Soe wet nae bue p D eae 190,592 214,819 e 210,000 
Lithium minerals ?.... ... 22222222 222.2222 LLL LLL 2 cll ll -. 678 721 
MiagneBlta- cos ooo ei —V————..!. eaaet mud Ea kes 24,033 28,517 28,544 
Monazite concentrate... ... 222. 2 LLL „ 2,818 2,075 3,989 
pe including cupreous pyrite. __.....-.-...-.-------.--- 256 , 805 167,918 119,629 
! UE PRESE EO ee thousand tons. . 714 952 e 1,000 
Tale and so poue nnn + 20,995 89,065 41,000 
MINERAL FUELS AND RELATED MATERIALS 
Bituminous s thousand tons 85,265 40,829 46,181 
nite (brown col do.... 23,759 23,840 28,226 
"Hilgh-tempersture, PINE eee San ] ́ ſ, ! 8 do 8,695 8,955 4,451 
Low-temperature 9... eee do.... 626 635 e 650 
Fuel brian 8 do 1,875 1,578 1,487 
Natur ð eee million cubic ſeet. 152 216 9,887 
Petroleum 
Hale 8 thousand 42-gallon barrels.. 7,600 13,877 15,805 
Refinery : 
i: ee oe do.... 52,826 56,397 58,940 
Kerosine and jet fuels... ..................... do.... 7.232 8,248 8,474 
Distillate fuel oll do.... 25,844 28,850 81,831 
Residual fuel oil“ do.... 40,737 44,728 88,913 
Lubricants. ... eee do.... 2,291 2,402 2,258 
Other products._.....-...-----...---.------- do.... 8,591 6,676 10,181 
Refinery fuel and loss. . ...................... do.... 18.415 16, 288 15,340 
ͤ⁰˙“ÜAAAA de cee ce 88 do.... 150,936 163,589 165,937 


Estimate. » Preliminary. * Revised. NA Not available. 

! Ferroalloys and steel semimanufactures are reported for fiscal years ending November 30. 
1 Year ended June 30 of year stated. 

3 Petalite, amblygonite, and spodumene. 

‘Includes semianthracite and subbituminous. 

5 Includes coke breeze. 


TRADE 


The following trade data, provided by nual reporting period, hence are not com- 
Commonwealth Bureau of Census and Sta- parable with calendar year data presented 
tistics, cover the official July 1-June 30 an- elsewhere in this review. 
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Table 2.—Australia: Exports of mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1966-67 1967-68 Principal destinations, 1967-68 
METALS 
Aluminum: 
Alumina ?......... value, thousands. . NA $67,704 NA. 
p san uie S i. 1,388 1,205 Japan 956; Netherlands 148. 
Unwrought........................ 19,116 7,047 Hong Kong 2,1 2, 825 Philippines 1,970; 
New Zea 
Semimanufactures 11,825 5,899 Canada 3,365; Obed States 769. 
Beryllium ore and concentrate 60 66 United States 39. 
Cadmium, refined metal 2222... 682 16 United States 6; India 2; United Kingdom 
Copper: 
Ore and concentrate, gross weight. 388,924 48,014 All to Japan. 
ipn cement, ete_._.........-.--. 1,858 6,638 Do. 
nr qp ã ĩò ↄ ↄ ob 77 513 All to Netherlands. 
Ingots, blocks, billets 8,666 12,685 United States 5,083; Japan 8,533; Uni- 
ted Kingdom 3, 022. 
Semimanufactures.................. 6,162 6,124 New Zealand 4, 300; Philippines 631. 
" Ts tubes, and wire 1,898 870 New Zealand 562; Singapore T9. 
old: 
Ore and concentrate, content ? 
troy ounces. 132, 982 116,575 Mainly to Japan. 
Crude bullion, content. ....... do.... 61 280 15,831 Mainly to United Kingdom. 
Mint bul lion do.... 348,653 60,839 Mainly to Hong Kong. 
Sheet, strip, dust do.... 166,481 424,641 Hong Kong 419,419. 
Iron and steel: 
Iron ore and concentrate 
thousand tons 5,556 12,524 Japan 10,915. 
SCAN cort EE N cde eieR ue UH E 597 429,940 Japan 997, 260. 
Pig iton it) ¼ꝶß;ßr—.: e ae EA 131,834 185,865 Japan 149,438. 
Steel ingots, blooms, slabs, etc... .... 871,294 848,986 l 305 824; Spain 55, 549; Hong 
on ; ; 
Steel semimanufactures. ............. 810,868 594,295 New Zealand 206,688; United States 
iaa 63,412; United Kingdom 61,962. 
Ore and concentrate, gross weight. 110,748 115,820 Japan 30,923; United States 28,447; 
nited Kingdom 25,614. 
Refined, unwrought................. 154,586 158,465 United Kingdom 63,920; United States 
49, 069; India 19,780. 
Bullion, lead and silver-lead.... ..... 82,214 108,478 United Kingdom 91, 245. 
Semimanufacture s 8,462 3,994 New Zealand 2,1465; Philippines 918. 
Manganese ore, d 275, 881 400,044 Japan 309,126. 
Platinum metals troy ounces. . 55,181 3,671 Hong Kon 2,555; New Zealand 634; 
United Kingdom. 441. 
Silver: 
In lead bullion and concentrates, con- 
tent 12. thousand troy ounces.. 10,106 11,272 Mainly in lead bullion to United King- 
om. 
Mint bullion................- do.... 2,182 10,320 United Kingdom 6,803; Japan 3, 480. 
Sheet, strip, dust do.... 543 1,036 Japan 880. 
Tantalite-columbite concentrate 28 55 United Kingdom 33. 
in: 
Ore and concentrate, gross weight 
long tons 2, 560 8,886 Malaysia 1,564; Japan 976; United 
States 463; Spain 425. 
Unwrought.................. do.... 16 198 New Zealand 72; Italy 50; Papua and 
New Guinea 22. 
Titanium concentrates: 
Ilmenite, minimum 45 percent TiO:... 388,472 413,482 United Kingdom 195,240; France 
100,185; Japan 57,721. 
Rutile, minimum 90 percent TiO:.... 248,469 267,131 United States 137,517; Japan 80,088. 
Tungsten concentrates: 
Scheelite. .. ........ 2 lll l lll... .- 1,175 1,268 West Germany 529; Netherlands 315; 
United Kingdom 256. 
Wolfram ite 480 368 Japan 90; United States 75; United King- 
dom 51; West Germany 56; Republic 
7; of South Africa 55. 
inc: 
Ore and concentrate, gross weight. .. 254,519 816,436 United Kingdom 177,385; Japan 95,811. 
Ingots, blocks, slabs, ete 115,868 90,566 India 22,676; United States 12,000; 
Thailand 10,146. 
Semimanufactures.._........-.----- 439 828 New Zealand 397; Iran 805. 
Other forms: 225. ose cee eee eee. 2,109 8,317 Japan 1,834; Malaysia 588. 
Zircon concentrate, minimum 30 percent 
PISO Ge uL ³ĩV³WW Án 8 237 , 142 254,938 Japan 57,469; United States 62,846; 


See footnotes at end of table. 


nited Kingdom 36, 837. 
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Table 2.—Australia: Exports of mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 


Commodity 1966-67 1967-68 Principal destinations, 1967-68 
NONMBTALS 
Abrasives: 
Industrial diamonds *........ carats.. 40,194 40,512 Hes Kingdom 17,924; Philippines 
„590. 
Other natural abrasives 
value, thousands. . 376 $81 Japan $27; Philippines $25. 
Asbestos, crude and fiber 2329]ß.üU 8,736 122 Malaysia 598; Papua and New Guinea 
Cement, construction types. 2,124 16,745 Ceylon 11,801; Fiji 3,111. 
Clays, fire, sillimanite, and others 3,323 4,177 Japan 2,853; United Kingdom 921; Pa- 
pua and New Guinea 639. 
Gem stones: 
Diamonds /.. carats. 1,615 1,628 Belgium-Luxembourg 707; United King- 
dom 367; Israel 206; United States 177. 
Opal.. ocu value, thousands. $8,122 $7,508 Japan $2, 697; Hong Kong $2,576; Uni- 
ted States $1, 005. 
Other, cameo, intaglio do.... $1,864 $2,407 United States $1, 242; Japan $416; Uni- 
ted Kingdom $302. 
i o.oo coos he ees 242 , 706 214,574 New Zealand 81,812; Taiwan 64,629; 
Philippines 35,855. 
Magnesite......... 2... .. LL Lll c lll lll. 1,879 1,781 United States 787; New Zealand 408. 
ee concentrate .. 1. 858 2,616 Mainly to United States. 
i M ctt Stace As chy A 94,882 168,825 Japan 153,596. 
Tale and stentite 5,418 17,558 Netherlands 12,029; Belgium-Luxem- 
bourg 3,073. 
MINERAL FUELS AND RELATED MATERIALS 
Coal. Bel os es ie bes thousand tons 8,946 10,363 Japan ares New Caledonia 186; Tai- 
wan : 
Coke and semicoke. ...................- 81,349 289,714 Japan 165,988; New Caledonia 109,045; 
ew Hebrides 12,705. 
Petroleum refinery products: 
Gasoline, total 
thousand 42-gallon barrels. . 1,150 2,004° New Zealand 1,460; Singapore 365. 
Kerosine and jet fuel do.... 456 974 New Zealand 571; Fiji 188. 
Distillate fuel oil. ............ do.... 2,957 1,615 New Penang 620; Republic of South Af- 
rica 
Residual fuel oil.............. do.... 8,275 8,218 wees CR CHA 1,254; Singapore 869; 
a 
Lubricants... ............-.. do.... 648 616 Ner Zealand 175; Singapore 143; Philip- 
pines 140 
Other products do.... 827 226 New Zealand 135; Fiji 52. 
r Revised. NA Not available. 


1 Periods shown are fiscal years July 1 to June 30. 

2 Quantities given are for 1967 and 1968 calendar years, respectively. 

? Data not available on quantities of cadmium exported in lead ind zinc concentrates. 
4 Includes reexports. 

* Mostly crocidolite. 


Table 3.—Australia: Im of mineral commodities ! 
(Metric tons unless otherwise specified) 


Commodity 1966-67 1967-68 Principal sources, 1967-68 
METALS 
Aluminum: 
S 8 1.228 1.202 New Zealand 493; Canada 268; United 
States 192. 
Pigs, ingots, blocks, e te 452 1,862 United States 877; United Kingdom 408. 
Semimanufactures 8,053 2,034 United Kingdom 724; United States 557; 
West Germany 498. 
Pipes, tubes, powder, wire 904 706 United States 396; United Kingdom 89; 
Sweden 87. 
Antimony metal... ....................- 2 2 NA. 
Arsenic triox idee, 1,523 1,893 Sweden 1,158; France 598. 
Bismuth metal........................- 12 Japan 4; United Kingdom 4. 
Chrome ore and concentrate 23,392 15,257 Iran 8, 535; India 6,225. 
Cobalt and cobalt base alloys. ss 1 1 Zambia 41; ay eae Luxembourg 8; Con- 
(Brazzavil e) 8. 
Copper 
Ore "uk concentrate 2,205 40 NA. 
SHIND.2S 24. cu « yy y a 597 1,023 New Zealand 888. 
ineo. blocks, billets 8,127 325 Main from Chile. 
Semimanufactures eH 679 971 United 1 324. 
Pipe, tubes, powder, wire 2,050 1,321 Japan 713; United Kingdom 440. 
Gold: 
Crude bullion, gold content 
troy ounces.. 147,902 140,560 ey 05 437; Papua and New Guinea 
Refined bullion............... do.... 8,890 5,168 


See footnotes at end of table. 


Papua and New Guinea 4,201; West 
Germany 584. 
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Table 3.—Australia: Imports of mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 
Commodity 1966-67 1967-68 Principal sources, 1967-68 
METALS—Continued 
Iron and steel: 
Ore and concentrate, includes pyrite 
materials 207.881 170,930 Mainly from New Caledonia. 
J;§;—-rUivtw x 17 114 NA. 
Ferroalloys: 
Ferrochromium. ..............- 2,1799 4,865 9 of South Africa 8,489; Japan 
Ferromanganese................ 5,689 10,627 Republic of South Africa 5,426; Italy 
Ferromolybdenum.............. 196 185 United Kingdom 125; Sweden 21. 
Ferrosilicon...................- 9,773 6,933 E of South Africa 4,238; Norway 
Ferronickel.................... 1,248 98,588 Greece 2,414; New Caledonia 1,092. 
IJ 88 1,091 2,175 Sweden 777; United Kingdom 590; Re- 
public of South Africa 550. 
Ingots, blooms, ete 6,905 14,688 Japan 14,385. 
Semimanufactures__..........------ 190,003 241,963 Japan 137,704; United Kingdom 48.985. 
Pipes, tubes, castings and forgings.... 57,974 99,309 Japan 46,295; United Kingdom 21,361; 
est Germany 13,643. 
Lead and lead alloys... gs. 44 518 New Zealand 480. 
Magnesium and magnesium base alloys... 1,044 613 DRAN 340; United States 107; Canada 
Manganese ore: 
attery grad;de 2... .- 1,091 1,592 Ghana 1,624. 
Metallurgical grade. 6,397 6,800 Mainland China 2,555; Republic of 
South Africa 2,096; Fiji 1,879. 
NL MUERE 16-pound flasks.. 1,868 1,491 Italy 740; Spain 421. 
ickel: 
Matte and other crude forms 138 273 Mainly from Canada. 
Pigs, ingots, granulated. dd 996 1,628 Canada 1,079; United Kingdom 241. 
Bars, rods, anodes, powder 632 414 panes 158; United Kingdom 148; West 
erman 
Platinum-group metals troy ounces.. 9,374 14,564 United Kingdom 12,803; United States 
Silicon metal.......... value, thousands $473: $486 Italy $95; Norway $76; Sweden $74; 
Yugoslavia $68. 
Silver: 
Crude bullion, silver content 
troy ounces.. 96,069 78,948 Fiji 49,655; Papua and New Guinea 
at 950; New Zealand 7,646. 
Refined bullion............... do.... 10,961 8,930 
Tin and tin base alloys........ long tons 746 137 Mainly t from Malaysia. 
a and tungsten base alloys........ 18 12 Cana ; United Kingdom 4. 
nc: 
Ore and concentrate 6.381bou 
Zinc and zinc base alloys. ........... 74 32 NA. 
NONMETALS 
Abrasives: 
Industrial diamond.......... carats.. 490,794 641,889 Republic of South Africa 274,193; United 
585 182,748: United Kingdom 
Pumice and tripoli.................. 1,066 951 United States 527; Italy 109. 
Garnet ;/;oC e ³ AA dod ap arietis 117 88 Mainly from United States. 
Asbestos: 
e . RES 88,845 41,843 Canada 41,048. 
AMOS: cosa weenie eo ee 8,6 10,305 Republic of South Africa 9,824. 
AI. UD EN 2,546 8,107 Canada 2,776. 
Barite, ground and unground............ 1,492 1,644 All from United States. 
Boron minerals, crude and concentrate.... 2,048 1,985 Mainly from United States 
Cement, construction types 50,401 52,777 Japan 29.601; eae Kingdom 9,104; 
" : enmark 5,64 
ys: 
China, kaolin, pottery............... 24,676 22,635 a oa 13,284; United States 
Fire and Dill. use RR EET 13,145 16,927 United Kingdom 11,888; Republic of 
South Africa 4,167. 
Bentonlee 14,649 98,618 United States 38, 110. 
Ell! ͤ ͤ webe sesso es 12,141 14,372 United States 10,878; Republic of South 
Africa 3,414. 
Cryolite, natural and synthetic... ........ 178 289 All from Denmark. 
Diatomite and other earths. ............. 6,163 4,809 United States 4,226. 
Fertilizer materials: 
Nitrogenous: 
Sodium nitrate, natural......... 4,687 5,654 Chile 5,147. 
Manufactured nitrogenous fertili- 
„CC seccc ine wassce quaa 108 ,025 150,917 Japan 106,039. 


See footnotes at end of table. 
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Table 3.—Australia: 


M 


Imports of mineral commodities 1—Continued 


(Metric tons unless otherwise specified) 


Commodity 1966-67 1967-68 Principal sources, 1967-68 
NONMETALS—Continued 
Fertilizer ee 
Bia ust 
hosp hate rock. thousand tons 8,824 8,849 Nauru 1,424; Christmas Island 831; Uni- 
ted States 532. 
Other manufactured phosphatic 
ma | pm PENES 270 81 NA. 
Potassic: 
Potassic salts, naturall 8 
Manufactured potassic materials. 121,842 182,218 United States 119,559. 
Other and mixed fertilizers. .. ....... 42,202 42,944 West Germany 12,841; Netherlands 
; 10,317; Italy 7,996. 
Fluorspar.... -2-2-2-0 18,272 21,181 Mainland China 12,200; United King- 
md 6,150; Republic of South Africa 
Gem stones: 
Gem diamond. carats.. 27,884 27,016 Belgium-Luxembourg 9,111; Republic of 
South Africa 6,625; Israel 6,224 
Pearls and other precious and semi- 
precious , thousands.. $1,605 31.589 Japan $487; India $175. 
Gypeum. crude and calcined: 5 77 685 United Kingdom 381; United States 162. 
raphi 
P colloidal JJ a E een Pe AET 89 24 United Kingdom 14. 
Crystalline, flakke .. 294 482 Malagasy Republic 209. 
Amorphoug.............. ll l.l... 1,177 863 South Korea 375; Ceylon 272. 
Iron oxide pigments. ................... 7,076 8,282 West Germany 8,117. 
Ryanitg. .-. oclnccc end Stee 1,694 1,168 India 736; United Dute 846. 
Limestone.....................-..-....- 276,270 812,516 Mainly from Japa 
Litho pone 22 Seca os cee e. cer e xA SS 992 1,098 50 Germany 611; United Kingdom 
Magnesite, crude, calcined and fused... .. 18,127 26,723 Japan 28,821; United States 2,807. 
Block or sheet 19 18 Mainly from India. 
Splitting 78 90 All from India. 
Ground and era 787 965 Republic of South Africa 570; India 189. 
Phosphorus. .............-.... Lll lll... 880 620 West Germany 549. 
Quarts and quartzite................---- 480 488 Sweden 248, 
3232 8 18,236 8,934 United Kingdom 8,005. 
SC Sem que MEE 447 748 Republic of South Africa 740. 
Stone, construction... value, thousands $457 $456 Italy $295. 
Sulfur, elemental....................... 507,088 586,749 Canada 301,723; United States 141,235; 
Mexico 135,531. 
Tale, steatite and chalk... ............... 11,699 9,720 France 6,031; United Kingdom 1,6599; 
mainland China 1,218. 
Vermiculite 2,251 3,386 Mainly from Republic of South Africa. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt, bitumen and pitch: 
Natural minerals 654 1,085 Tran and Tobago 661; United States 
Petroleum bitumen 208 United Kingdom 179. 
Coal tar and coal tar pitch_.__._..-- 10,912 5,788 United States 5,682. 
Carbon and carbon black 9 8,373 one States 2.986; United Kingdom 
Coal, all types, including brique ts 8,441 8,663 Re Tore el ponte Africa 7,298; United 
tates 1, " 
Coke and semicoke. .................... 53,386 40,587 Mainly from United States. 
Pest- 2220292026 ee d 2,797 8,232 West Germany 2,019; Ireland 668; 
Poland 456. 
Petroleum: 
Crude....thousand 42-gallon barrels.. 141,598 144,010 Indonesia 34,456; Kuwait 33,706; Saudi 
Arabia 31, 750. 
Saag eerie 
um 
me ES 42-gallon barrels. . 1,461 8,277 United States 2,178. 
Gasoline 
thousand 42-gallon barrels. . 8,796 8,239 Bodine ewen 1,468; Singapore 557; 
ran : 
Kerosine and jet fuel do.... 1,067 824 Singapore 326; Southern Yemen 307. 
Distillate fuel oll do.... 1,081 160 Singapore 523; Saudi Arabia 174. 
Residual fuel oil.......... O... 462 604 Singapore 600. 
Lubricants... nene do.... 368 404 United States 222; United Kingdom 68. 
Petroleum opener Nu do.... 38 39 Iran 24; United States 11. 
Other products........... do.... 870 1,416 Bahrain 1,231. 


NA Not available. 


! Periods shown are fiscal year, July 1 to June 80. 
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COMMODITY REVIEW 


METALS 


Aluminum.—All sectors of Australia's 
aluminum industry set new output records 
in 1969. Mines near Weipa in northern 
Queensland and in the Darling Ranges of 
Western Australia accounted for most of 
the 60-percent annual increase in bauxite 
production. Recently completed expansion 
of alumina plant capacities at both Glad- 
stone, Queensland, and Kwinana, Western 
Australia, resulted in the bulk of the 47- 
percent-higher alumina output. With the 
start of operations at the Alcan Australia 
Ltd. smelter at Kurri Kurri, New South 
Wales, in July, and, added facilities in 
Alcoa of Australia Pty. Ltd., Point Henry 
smelter, the ycar's output of ingot alumi- 
num was 30 percent more than in 1968. 

Comalco Industry Pty. Ltd. shipments of 
bauxite from Weipa amounted to about 
49 million tons in 1969, of which about 
half went to Japan and the balance to alu- 
mina refineries at Gladstone, Queensland, 
and Bell Bay, Tasmania. Comalco pro- 
grams already underway at Weipa include 
expansion of mining capacity to 10 million 
tons annually by 1972, and construction of 
a plant to produce 100,000 tons of calcined 
bauxite (abrasive) per year beginning in 
1970. In April 1969 the company proposed 
formation of a consortium to finance an 
alumina refinery at Weipa. The plant 
would be designed for an initial annual 
capacity of 600,000 tons, with provision for 
eventually tripling this figure. And late in 
the year Comalco announced plans to in- 
crease aluminum ingot capacity at its Bell 
Bay smelter from 75,000 to 96,000 tons per 
year by early 1971. 

A change in the corporate structure of 
the bauxite-alumina project on the Gove 
Peninsula, Northern Territory, was re- 
ported early in 1969. Swiss Aluminium 
Australia Pty. Ltd. acquired 70-percent in- 
terest and will manage the venture. Gove 
Alumina Ltd. (comprising Colonial Sugar 
Refining Co. Ltd. and other Australian in- 
terests) holds the remaining 30 percent. 
Estimates of investment required for the 
project have been raised from $112 million 
to $335 million. Exports of bauxite and 
operation of the alumina plant are sched- 
uled to begin in 1971. 

The mines of Western Aluminium N.L 
(subsidiary of Alcoa of Australia Pty, 


Ltd.) near Jarrahdale, in the Darling 
Ranges, Western Australia, supplied about 
3 million tons of bauxite to the company's 
alumina refinery at Kwinana in 1969. The 
mining rate will be accelerated to meet alu- 
mina capacity at Kwinana that by late 
1970 is expected to be about 1.25 million 
tons annually. Under agreements recently 
arranged with the Government of Western 
Australia, Western Aluminium N.L. is 
committed to establish a new alumina re- 
finery of 420,000 tons annual capacity in 
the Pinjarra District of Western Australia 
and to provide alumina loading facilities 
at Bunbury. Completion of these projects 
is scheduled for 1972. 

Early in 1970, Amax Bauxite Corpora- 
tion Ltd., submitted proposals for develop- 
ment of bauxite deposits and construction 
of an alumina refinery in the Kimberly- 
Admiralty Gulf region of northern West- 
ern Australia. As proposed, the venture 
will require investment of $225 million, to 
be financed by an international (West 
German, Dutch, Japanese, American, and 
Australian) consortium of private compa- 
nies and banks. The alumina plant, which 
will have an annual capacity of 1.2 million 
tons can be completed by 1973. 

In March 1969 Queensland Alumina Ltd. 
announced that its annual production ca- 
pacity would be increased from 900,000 to 
1.3 million tons. Following this expansion, 
equity holdings in the enterprise will be 
Kaiser Aluminum & Chemical Corp. 
(United States) —43 percent, Alcan Alu- 
minium Ltd. (Canada) — 22 percent, Pechi- 
ney Group (France) —20 percent, and Con- 
zinc Riotinto of Australia Ltd. (CRA) —15 
percent. 

The new Alcan Australia Ltd. smelter at 
Kurri Kurri, New South Wales, began 
production of aluminum metal in July and 
by yearend was producing at an annual 
rate of 30,000 tons. It is expected to be up 
to full capacity, 50,000 tons, by mid-1970. 

On the basis of announced expansion 
plans and new developments, the Bureau 
of Mineral Resources has forecast 1972 
annual production capacity of Australia's 
aluminum industry at about 18 million 
tons of bauxite, 3 million tons of alumina, 
and 216,000 tons of aluminum. For the 


Geology and 
968 


Bureau of Mineral Resources, 
Geophysics. Australian Mineral Industry, 
Review. Canberra, 1969, p. 41. 
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1972-73 fiscal year, exports of these prod- 
ucts are expected to return about $200 
million. 

Copper.—Both mine output and smelter 
production of blister and refined copper 
were at record levels in 1969. According to 
preliminary estimates, mines accounted for 
an annual increase of 23 percent, and pro- 
duction of primary blister copper, most of 
which has been refined locally, was 19 per- 
cent more than in 1968. These increases 
are credited largely to expansion programs 
recently completed at Mount Isa Mines 
Ltd. in Queensland, and greater production 
from Cobar Mines Pty. Ltd. in New South 
Wales. 

The principal copper producers and 
quantities of their output in recent years 
are summarized in the accompanying table. 

During the company year ending June 
30, 1969, Mount Isa Mines Ltd., in north- 
western Queensland, treated 3.08 million 
tons of copper ores containing 2.4 percent 
copper. Production of blister copper dur- 
ing the period totaled 74,029 metric tons. 
The year's mine development and diamond 
drilling activities revealed 30 million tons 
of additional ore, resulting in a mid-1969 
estimate of copper ore reserves at 78 mil- 
lion tons, averaging 3.1 percent copper. 

Cobar Mines Pty. Ltd., largest producer 
in New South Wales, reported treating 
625,000 tons of copper and copper-zinc ores 
during the year ending June 30, 1969. 
Copper concentrate production amounted 
to 50,070 tons grading 23.2 percent copper. 

The Mount Lyell Mining and Railway 
Co. Ltd., in western Tasmania, closed its 


Table 4.—Australia: 


smelter in December 1969 after negotiating 
a contract to ship concentrates containing 
about 10,000 tons of copper annually to 
Japan. Shipments for the domestic market 
will be reduced to about 5,000 tons per 
year, in concentrates, to the Electrolytic 
Refining and Smelting Co. of Australia 
Pty. Ltd. at Port Kembla, New South 
Wales. 

Exploration and development of copper 
prospects have continued at a relatively 
high level throughout Australia. Texas 
Gulf Sulphur Co., of the United States, re- 
cently reported discovery of an ore body 
containing 15 million tons of I percent 
copper ore at Mons Cupri in the Pilbara 
district of Western Australia. And in Octo- 
ber a group of Australian companies, 
headed by Broken Hill South Ltd., an- 
nounced plans to establish an open-cut 
mine at Kanmantoo, South Australia. The 
ore body, which has been estimated to 
contain 15 million tons of I percent ore, 
will be mined at an annual rate of 750,000 
tons. 

Early in 1970 Bougainville Copper Pty. 
Ltd. (a subsidiary of CRA) announced an 
upward revision of its estimate of ore re- 
serves on Bougainville Island, in the Terri- 
tory of New Guinea, to 900 million tons 
containing 0.48 percent copper. Shipment 
of concentrates is expected to start in 1972. 
An annual production rate of 155,000 tons 
of contained copper is planned. Sales con- 
tracts have been signed or are pending 
with Japanese, West German, and Spanish 
interests. 


Major copper industry facilities 


Production 
(metric tons of copper !) 
Facility 
1966 1967 1968 

Mines: 

Mount Isa Mines L tek 65,159 44,475 60,729 

Mount Morgan Ltd___._.- 2 2L LL 2l Lll lll 222222222. eee 1,932 6,874 8,070 

Broken lll 8 3.084 3,583 3,346 

Cobar Mines Pty. Ltd... . 2. lll lll lc clc cl lll 222222222. lll 6,048 7,781 8,953 

Mount Lyell Mining and Railway Co. L te 15,656 16,133 16,371 

Electrolytic Zinc Co. of Australasia Ltd ................ 2... l.l. 1,622 1,615 1,743 

Ravensthorpe Copper Mines, N..... 591 721 749 

Tennant Creek field. 222.000 . 2... „„ 6,928 8,031 7,749 

Rum Jungle fiele J) ⁵ͥʒlß ote a PES 2, 906 716 189 
Smelters: 

Mount Isa Mines Ltd... ......... 2.22. cl ll Lll l ll ll clle lll 64,719 44,406 62. 943 

Mount Moi h-Ltd. EEE /h m;. .:... ß 6.981 6,759 7,301 

Electrol fining and Smelting Co. of Australia Pty. Ltd. 2. 6,070 5,497 10,213 

Mount yeli Mining and Railway Co. Ltd 14,169 15,301 13,481 
Refineries: 

Mount Isa Mines BE MEE 69,285 45,979 64,519 

Electrolytic Refining and Smelting Co. of Australia Pty. Ltd 22,118 21,174 21,102 


1 Metal content of ore for mines; primary blister copper for smelters; and primary electrolytic for refineries. 
3 Treats concentrates from Cobar Mines Pty. Ltd. 


100 


Gold.—The downtrend in total gold pro- 
duction continued throughout 1969 with 
output data 9 percent below that of 1968, 
and the lowest since 1945 when gold min- 
ing generally was restricted by wartime 
controls. The past year's production of 
453,854 ounces from Western Australia was 
62,350 ounces less than in 1968. Queens- 
land’s total was down 11,443 ounces to 
71,411. Despite the production of around 
100,000 ounces from the Orlando Mines 
N.L. Juno mine (whose average recovery 
of 3.81 ounces per ton in 1968 marks it as 
one of the world's richest mines) produc- 
tion from Northern Territory dropped 
about 2,000 ounces in 1969 to 129,496 
ounces. 

Commonwealth Government payments 
under the Gold Mining Assistance Act to- 
taled $1.21 million in 1969, compared with 
$3.16 million in 1968. To those producers 
that have taken advantage of sales on 
premium markets through the Australian 
Gold Producers’ Association, the price in 
1969 averaged A$36.81 (A$35.62 in 1968). 

In 1968, the most recent year for which 
details are available, gold mines accounted 
for 79 percent of Australia’s total gold 
production. Approximately 4 percent was 
recovered in bismuth concentrates at the 
Juno mine, and 17 percent was recovered 
as a byproduct of base metal mining opera- 
tions. The principal gold producers and 
quantities recovered during 1968 were as 
follows: 


Gold 
produced 

Company (troy 
ounces) 
Central Norseman Gold Corp. N.L..... 84,016 
Gold Mines of Kalgoorlie (Aust.) Ltd... 158,378 
Great Boulder Gold Mines Ltd. ....... 39.732 
Hill 50 Gold Mine N.L............... 32,456 
Lakeview and Star Ltd............... 130,410 
North Kalgurli (1912) Ltd... 63,578 
Orlando Mines N.L. !................. 112,890 


Includes Juno mine 100, 418 ounces. 


Australia's precious metal refineries in- 
clude the Royal Mint, at Perth, which 
handles all Western Australia and some 
overseas gold: Englehard Industries Pty. 
Ltd. in Melbourne, and Matthey Garrett 
Ltd., in Sydney. The smelters at Port Pirie 
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and Port Kembla operate refineries for 
gold recovered in their base metal plants. 
Total production of refined gold in 1969 
was 720,888 ounces, of which 586,396 came 
from domestic mines, 16,804 from domestic 
scrap, 116,957 ounces from overseas mines, 
and 781 ounces from imported scrap. The 
great bulk of foreign gold came from un- 
derground mines in Fiji and from placer 
operations in New Guinea. 

According to trade records, Australia’s 
gold exports in 1969 totaled 691,098 
ounces, which included 94,004 ounces in 
ores, concentrates, blister copper, etc., 
mostly to Japan and the United States; 
and 597,089 ounces in refined forms, of 
which about 593,000 ounces went to the 
premium markets of Hong Kong and Sin- 
gapore. 

Iron and Steel.—The rapid rise to inter- 
national prominence as a supplier of iron 
ore and expansion of the relatively small 
domestic iron and steelmaking facilities 
continued through 1969. At the 1969 rate 
of nearly 40 million tons, production of 
iron ore, including concentrates and pel- 
lets, was about 48 percent greater than in 
1968. And according to early estimates 
Australia ranks fifth, after the U.S.S.R., the 
United States, West Germany, and Canada, 
among the world's leading iron ore produc- 
ers. 

The domestic iron and steel industry, 
dominated by Broken Hill Pty. Co. Ltd. 
(BHP) and its affiliates, recorded annual 
gains of 10 and 9 percent, respectively, for 
pig iron and ingot steel output. Quantity 
details of these products, as well as iron 
ore, are given in table 1. 

Iron Ore.—Mines in Western Australia, 
including those that provided the bulk of 
export shipments, accounted for about 75 
percent of the iron ore produced in 1969. 
South Australia, which was the principal 
supplier to the domestic iron and steel in- 
dustry, contributed 21 percent. Tasmania 
and the Northern Territory, both of which 
contributed largely to exports, added 5 
and 2 percent, respectively. 

Principal producers and quantities of 
products shipped during the year were as 
follows, in thousands of metric tons: 


Goldsworthy Mining Ltd., Western Australia (lump) 
Hamersley Iron Pty. Ltd., 
Western Mining Corp. Ltd. 


Broken Hill Pty. Co. Ltd., Western Australia (lump) 


Western Australia (lump, pellet ))) 

(WMC), Western Australia ((umpꝛ77 
Broken Hill Pty. Co. Ltd., South Australia (lump, pellets)....-....----.----------------------- 
Savage River Mines, Tasmania (pellets) 
Frances Creek Iron Mining Corp. Ltd., Northern Territory (lump). ..............-............. 


-——— —— ͥ om om or oom om om o or o o om - ).]U o m o m — om m - c -.- 
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Exports of iron ore from Australia in 
1969 totaled 26.9 million tons (including 
5.1 million tons of pellets), compared with 
16.4 million in 1968. Although a number 
of contracts have been negotiated with Eu- 
ropean and United States iron and steel- 
makers for small quantities, the major 
market for Australian iron ore is Japan. 
As of June 30, 1969, contracts held by nine 
Australian companies called for deliveries 
totaling 535 million tons of ores and pel- 
lets to Japan throughout the 1970 and 
1980 decades. The latest addition to the 
list is a contract signed on April 28 by 
Cliffs Western Australian Mining Co. Pty. 
Ltd. with seven Japanese steel mills for 
125 million tons of pellets and fines from 
Robe River, Western Australia, beginning 
in 1971. 

In December Hamersley Iron Pty. Ltd. 
announced the signing of a long-term con- 
tract with Japanese steel interests for an 
additional 114 million tons of ore, begin- 
ning in 1972. The company will supply 
this ore from a new mine to be developed 
at Paraburdoo. Construction of a 65-mile 
rail link from the existing Mount Tom 
Price-Dampier railroad will be required. 

Pig Iron and Steel.—With the exception 
of a small quantity (59,000 tons in 1968) 
of pig iron produced by the State-owned 
Wundowie Charcoal Iron and Steel Works 
in Western Australia, all of Australia's pri- 
mary iron and steel is produced by BHP 
and its wholly owned subsidiaries, Austra- 
lian Iron and Steel Pty. Ltd., and Com- 
monwealth Steel Co. Ltd. The consolidated 
annual reports for periods ending May 31, 
1968, and May 31, 1969, summarize output 
of various products as follows: 


Thousand 
metric tons 
Commodity 

1968 1969 
PiA ( RR ues 5,249 5,768 
Steel ingots and billets. 6,396 6,702 
Blooms and slabs 5,565 5,835 
Sheets, bars, billets, etc........ 2,166 2,958 
Plate and strip... ............ 2,256 2,379 
Merchant 1,401 1,518 
Rod oo cba Oe m ⁵ nasadia sa 494 515 
Narrow cold-rolled strip. ...... 82 78 
Tinplate................ l.l... 260 260 


A total capital expenditure during the 
1969 fiscal year amounted to $170 million; 
however, as in previous years, a large part 
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of this went to petroleum activities, devel- 
opment of raw material sources, and im- 
proving fabricating facilities. At the New- 
castle steelworks, construction continued on 
new coke ovens, additional dust pre- 
cipitators, and oxygen plant extensions. A 
new $7 million fume control facility was 
commissioned during the year at Port 
Kembla. Plans have been announced for a 
$155 million expansion at the Port Kembla 
works that will raise annual pig iron pro- 
duction from 2.5 to over 4 million tons 
and raise ingot steelmaking capacity from 
3.5 to about 6 million tons by 1971. Stage 
one of the steel plant project at Kwinana, 
Western Australia, was completed at a cost 
of $45 million, and officially opened during 
the period. 

An agreement for establishing a fully in- 
tegrated iron and steel complex at West- 
ernport, Victoria, has recently been signed 
by BHP, Guest, Keen and Nettlefords (of 
United Kingdom), and the Victoria Gov- 
ernment. The plan provides for a plant 
capable of making 2 million tons of ingot 
steel in the first stage and 4 million tons 
in the next stage. Operation of the rolling 
mill section, which will be built first and 
initially supplied from Port Kembla, is 
scheduled to start in 1972. 

Lead and Zinc.—The bulk of Australia’s 
lead and zinc is produced in 30-odd mines 
that recover both metals from complex sul- 
fide ores. In 1969, mine output of both 
lead and zinc set new records, that are 15 
and 19 percent higher, respectively, than 
in 1968. The four smelters and refineries 
that treat lead and zinc mine products also 
operated at record levels, achieving annual 
gains of 16 and 18 percent. These indus- 
try-wide increases are attributed to re- 
sumption of normal operations, following 
strike closures that seriously curtailed pro- 
duction in 1967 and 1968, and to comple- 
tion of expansion programs at Mount Isa. 

Although mines in two other States and 
Northern Territory contribute small 
quantities, more than 99 percent of each 
metal is from the Broken Hill region of 
New South Wales, the Mount Isa region of 
Queensland, and the Read-Roscbery area 
in Tasmania. Leading company producers 
and quantities recovered in concentrates 
and other mine product in recent years 
were as follows, in metric tons: 
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1966 1967 1968 
Mine 
Lead Zinc Lead Zinc Lead Zinc 

North Broken Hill Ltd................ 65,117 52,151 68,808 55, 526 62,768 50,703 
Broken Hill South Ltd................ 28,165 29,569 27,401 28 ,330 23,4265 26, 823 
The Zine Corp. o chess 103,030 84,062 98,685 82 , 069 86,626 70,256 
New Broken Hill Consolidated Ltd..... 90,428 118,423 88,565 181,978 76,869 127,754 
Mount Isa Mines Lt-00odo 0-- 577 44,288 78,240 61,848 118,552 85,411 
Bicol ue Zine Co. of Australasia Ltd. 

(Read Rosebery) ))) 5, 828 50, 651 15,377 49,634 15,150 49,521 


In 1968 (1967 figures in parentheses) 
the Sulphide Corp. Pty. Ltd. smelter at 
Cockle Creek, New South Wales, which 
treats concentrates from Cobar and Broken 
Hill, produced 19,185 (20,736) tons of lead 
bullion and 49,361 (52,985) tons of zinc 
metal. The Mount Isa smelter, in Queens- 
land, recovered 103,850 (84,688) tons of 
lead bullion. The Broken Hill Associated 
Smelters Pty. Ltd., at Port Pirie, South 
Australia, produced 186,464 (193,926) tons 
of refined lead, most of which was from 
Broken Hill mine products. The Electroly- 
tic Zinc Co. of Australasia Ltd., at Risdon, 
Tasmania, recovered 135,586 (144,607) tons 
of zinc, including high-grade and special 
high-grade metal, from concentrates pro- 
duced at Broken Hill and the company's 
own Read-Rosebery mines. 

Geological studies and metallurgical test- 
ing by Mount Isa Mines Ltd. have contin- 
ued on the McArthur River, Northern 
Territory, lead-zinc ore body; but the 
lead-zinc highlight of the year was the 
company's announced decision to proceed 
with development of the Northern Leases. 
They lie about 12 miles north of Mount 
Isa. Following mine development, construc- 
tion of mill, smelter, and transport facili- 
ties, operation is expected to begin in 
1976. Anticipated production of lead, sil- 
ver, and zinc from the new site will be 
about the same magnitude as the Mount 
Isa operation. 

Manganese.—Continuing the rapid growth 
that started in 1965 with the opening of 
the BHP mines on Groote Eylandt, Aus- 
tralian production of metallurgical-grade 
manganese ore in 1969 exceeded 900,000 
tons, an annual increase of nearly 25 per- 
cent. After supplying the bulk of the 
domestic requirement (190,000 tons in 
1968) , Australia's manganese ore exports in 
1969 totaled about 660,000 tons; approxi- 
mately two-thirds of which went to Japan; 
the remainder went to United States and 
West European Markets. 

During the year ending May 31, 1969, 


Groote Eylandt Mining Co. Pty. Ltd. (sub- 
sidiary of BHP) shipped a total of 588,800 
tons of manganese ore. Exports during the 
same period amounted to 420,000 tons. 
The parent company recently announced 
plans for a $25 million expansion program 
on Groote Eylandt that will include a con- 
centrating plant and additional shipping 
facilities to raise production to 800,000 
tons per year by mid-1971, and to 1.1 mil- 
lion tons by 1974. 

In Western Australia, the manganese 
properties near Woodie Woodie and Ripon 
Hills in the Pilbara region, previously 
owned by Mt. Sydney Manganese Pty. Ltd., 
were acquired late in 1968 by Longreach 
Manganese Pty. Ltd. Anticipating addi- 
tional sales contracts with Japanese steel 
companies, the new owner plans to double 
the present output level of 60,000 to 80,000 
tons per year. 

Westralian Ores Pty. Ltd. operates mines 
in the vicinity of Mount Cook, Pilbara Re- 
gion, and near Peak Hill in the west-cen- 
tral part of the State. From the two mines 
the company produces and exports about 
half of the manganese ore mined in West- 
ern Australia. 

Apparent domestic consumption of met- 
allurgical-grade ore was 190,000 tons in 
1968, compared with 244,000 tons in 1967. 

Nickel.—Throughout 1969 the Western 
Mining Corp. Ltd. (WMC) operation at 
Kambalda, Western Australia, accounted 
for the entire Australian output of nickel. 
According to that company's statements for 
the year ending January 6, 1970, the mill 
treated 364,000 tons of ore and recovered 
92,435 tons of concentrate containing 
11,069 tons of nickel. Ore reserves, as of 
June 30, 1969, were estimated at 15.8 mil- 
lion tons averaging 3.7 percent nickel. The 
program of mine and mill expansion 
aimed at annual production of 30,000 tons 
of nickel in concentrates was nearing com- 
pletion at yearend. Shipment of concen- 
trates from Kambalda to the New WMC 
nickel refinery at Kwinana are to start in 
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January. Commissioning of the refinery, 
which uses the ammonia leach (chemical 
reduction) process developed by Sherritt 
Gordon Mines Ltd. of Canada, is sched. 
uled to take place in May 1970. In addi- 
tion to supplying capacity requirements 
(16,000 to 18,000 tons contained nickel per 
year) to the Kwinana plant, WMC is com- 
mitted to export about 4,000 tons of nickel 
per year in concentrates to Japan. 

Spurred by the outstanding success of 
WMC, exploration and development activi- 
ties in the goldfields region (from Norse- 
man to Wiluna) of Western Australia, and 
in more remote parts of Australia have 
continued at an intense level. 

In January 1969 production shipments of 
ore were started at the Nepean mine, 
jointly owned by Metals Exploration Pty. 
Ltd. and Freeport of Australia, Inc. The 
mine is situated about 30 miles west of 
Kambalda. Truck shipments totaling about 
120 tons per day were to the WMC con- 
centrator at Kambalda. 

The Great Boulder Gold Mines Ltd.— 
North Kalgulie (1912) Ltd. partnership at 
yearend was also about ready to start pro- 
duction of nickel concentrates from the 
Scotia mine, situated on the branch rail- 
road, about 40 miles north of Kalgoorlie. 
The partnership recently announced a new 
prospect at Carr Boyd Rocks, 30 miles east 
of Scotia. The new find reportedly contains 
over 1 million tons averaging 1.74 percent 
nickel and 0.53 percent copper. Production 
from this deposit is planned to start in 
1971. On the basis of production from 
both the Scotia and Carr Boyd Rocks, the 
company is considering construction of a 
nickel-matte smelter. 

The Broken Hill Pty. Co. Ltd.-Interna- 
tional Nickel Southern Exploration Ltd. 
partnership recently announced a new 
nickel discovery near Widgiemooltha, 20 
miles south of Kambalda. At Wannaway, 8 
miles south of Widgiemooltha, a deposit 
estimated to contain 3 million tons averag- 
ing 1.2 percent nickel and 0.1 percent cop- 
per has been outlined by diamond drilling. 
The partners in this project include The 
Anaconda Company, CRA, and New Bro- 
ken Hill Consolidated Ltd. 

Poseidon N.L. announced in December 
1969 that drilling its Windarra prospect 
near Laverton, 180 miles north-northeast 
of Kalgoorlie, had indicated over 4 million 
tons of ore averaging 2.4 percent nickel 
and 0.3 percent copper. 
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Silver.—Reflecting the increased mine 
output of lead and other metals with 
which it is coproduced, Australian silver 
production in 1969 set a new record. The 
expanded scale of operation at Mount Isa 
Mines Ltd., through 1968 and the first 9 
months of 1969, resulted in Queensland re- 
placing New South Wales as Australia's 
leading silver State. According to data for 
the 1968 calendar year, Queensland ac- 
counted for 44.9 percent, New South Wales 
accounted for 44.5 percent, Tasmania ac- 
counted for 8.2 percent, and three other 
States accounted for a total of 2.4 percent 
of the national mine output of silver. The 
great bulk—89 percent in 1968—was re- 
covered in lead bullion and concentrates. 
Zinc and copper concentrates contained 5 
and 4 percent, respectively, and other mine 
products (including crude gold bullion) 2 
percent of the total. Principal company 
sources of silver produced during 1967 and 
1968 were as follows: 


Thousand 
troy ounces 
Company 
1967 1968 
North Broken Hill Ltd 8,897 8,520 
Broken Hill South Ltd. 1,774 1,515 
Zine Corp. Ltd , 443 2,323 
New Broken Hill Consolidated 
Ltd- on ok K aes 190 1,814 
Mount Isa Mines Ltd 787 9, 566 
Electrolytic Zinc Co. of Austral- 
asia Ltd „716 1,662 


Australian refineries reported production 
of 9,749,000 ounces of refined silver in 
1969, compared with 9,613,000 ounces the 
previous year. In 1968 Broken Hill Associ- 
ated Smelters Pty. Ltd., at Port Pirie, re- 
covered 7.9 million ounces of refined silver, 
mostly from lead concentrates produced in 
Broken Hill mines. Electrolytic Refining 
and Smelting Co. of Australia Pty. Ltd., at 
Port Kembla, refined 1.4 million ounces 
from copper concentrates and slimes. The 
Royal Australian Mint, Perth, Western 
Australia, in 1968 recovered about 250,000 
ounces as refined silver from gold bullion 
produced by mines in Western Australia. 

Exports of silver in lead bullion, various 
concentrate and other products, in 1968 
amounted to about 11,272,000 ounces. Do- 
mestic sales totaled 2,973,000 ounces. 

Tin.—The effect of expansion programs 
undertaken by Australian producers has 
been reflected in substantially increased 
mine output of tin during the past 2 
years. Despite adverse weather conditions 
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that temporarily affected alluvial opera- 
tions in some localities, total production in 
1969 increased 20 percent, thereby achiev- 
ing a new annual peak. The recent in- 
crease has been credited to the hard-rock 
mines of Cleveleland Tin N.L. and Reni- 
son Ltd. in Tasmania, and the two new al- 
luvial mines: Gibsonvale Alluvials N.L. in 
New South Wales, and Greenbushes Tin 
N. L. in Western Australia. 

Principal producers of tin concentrates 
and quantities of contained tin produced 
in 1967 and 1968 were as follows: 


Long tons 
Company —— 

1967 1968 
Aberfoyle Tin Co. N.. 422 389 
Ardlethan Tin N.L................ 656 647 
Austral Malay Tin Ltd 216 107 
Australian Placer N.L............. 136 58 
Cleveland Tin N.L...............- NA 683 
Cooglegong Tin Pty. Ltd 219 77 
Gibsonvale Alluvials N.L.......... 19 192 
Greenbushes Tin N.L............. e 40 200 
J. A. Johnston & Sons Pty. Ltd 185 86 
Pilbara Tin Pty. Ltd.............. 303 233 
Ravenshoe Tin Dredging Ltd 568 496 
Renison Ltd...................... 120 1,782 
Storeys Creek Tin Mining Co. N.L.. 161 100 
Tableland Tin Dredging, N.L...... 448 818 
Tullabong Tin Ltd................ 323 212 


* Estimate. NA Not available. 

All primary refined tin produced in Aus- 
tralia is by Associated Tin Smelters Pty. 
Ltd.5 near Sydney, New South Wales. Pro- 
duction in 1969 amounted to 4,156 long 
tons (3,692 long tons in 1968). In addi- 
tion, 400 to 500 tons of secondary tin is re- 
covered annually from tinplate scrap by 
M.&T. Chemicals (Australia) Pty. Ltd. 
Unanderra, New South Wales, and Albert 
G. Sims, Melbourne, Victoria. 

Domestic consumption of primary tin, 
mainly for the manufacture of tinplate, 
amounted to 3,846 long tons in 1968. Ex- 
ports of tin in that year included 234 tons 
of refined metal and 3,004 tons in concen- 
trates. The bulk of exported tin concen- 
trates went to the Netherlands. 

Titanium Concentrates.—All sectors of 
the beach sands mining industry recorded 
substantial increases in 1969. 

Production of ilmenite concentrates from 
Western Australia beach sand operations 
in the Bunbury-Capel region totaled about 
690,900 tons. This indicates the near com- 
pletion of expansion programs aimed at 
760,000 tons per year by 1970. The West- 
ern Titanium N.L. plant at Capel, largest 
west coast producer, attained a 274,000-ton 
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annual capacity rate in September 1969 
and promptly announced plans for further 
increase to 305,000 tons. Other west coast 
producers that at yearend had expansion 
programs underway or recently completed 
include Western Mineral Sands Pty. Ltd., 
Westralian Sands Ltd., Cable (1956) Ltd., 
and Laporte Titanium (Aust.) Ltd. In 
1969, recovery of ilmenite concentrates 
from New South Wales and Queensland 
beach sands, which are mined primarily 
for rutile and zircon, amounted to 14,000 
tons. Late in the year the new plants of 
Murphyores, Inc. Pty. Ltd., near Gladstone, 
Queensland, started operation. Achieve- 
ment of the planned 200,000-ton-per-year 
rate will significantly increase east coast 
production of ilmenite concentrates. 

New South Wales and Queensland beach 
sand operations accounted for 98 percent 
of the rutile concentrate and 84 of the zir- 
con concentrates produced in Australia 
during 1969. The east coast industry in- 
cludes about a dozen companies, several of 
which are active in two or more sites. 
Major producers in Queensland include As- 
sociated Minerals Consolidated Ltd. at 
Southport, Titanium & Zirconium Indus- 
tries Pty. Ltd. and Consolidated Rutile 
Ltd. on the North Stradbroke Island, and 
Titanium Mines Pty. Ltd. at Inskip Point. 
In New South Wales, Associated Minerals 
Consolidated Ltd. also has operations at 
Big Swan Bay, Port Stephens, and Lake 
Munmorah. Rutile & Zircon Mines (New- 
castle) Ltd. operates at several localities 
north of Newcastle. Mineral Deposits Pty. 
Ltd. works are at Port Stephens and Cres- 
cent Head, and New South Wales Rutile 
Mining Co. Pty. Ltd. operates on the 
north coast. 

Domestic consumption of titanium con- 
centrates in 1968 amounted to about 2,300 
tons of rutile, mainly for manufacture of 
arc-welding rods; and 75,000 tons of ilmen- 
ite, most of which went to domestic pig- 
ment producers. 

Consumption of zirconium concentrates 
has been estimated, on the basis of domes- 
tic sales, at about 4,000 to 4,500 tons per 
year. The bulk of this consumed by found- 
ries and manufacturers of ceramic prod- 
ucts. 


8 The smelter, commissioned in 1967, is a joint 
venture of O.T. Lempriere and Co. Ltd., Con- 
solidated Tin Smelters (Australia) Pty. Ltd. and 
Australian Iron and Steel Pty. Ltd. 
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NONMETALS 
Phosphate Rock.—While the several de- 
posits found in recent years in 


northwestern Queensland are regarded as 
important future sources, Australian phos- 
phate rock requirements are met almost 
entirely by imports. Domestic production is 
limited to about 5,000 tons per year from 
the Angaston district, South Australia. Im- 
ports of phosphate rock in 1969 totaled 2.8 
million tons (3.5 million in 1968). The 
British Phosphate Rock Commissioners op- 
erations on Nauru and Ocean Islands in 
the Pacific and Christmas Island in the In- 
dian Ocean accounted for 75 percent of 
the phosphate rock imported in the 
1968-69 fiscal year. Smaller quantities were 
also supplied by the United States and 
other countries. 

Exploration activities by Government 
and industrial groups have intensified 
throughout the past year in northwestern 
Queensland and in several marine areas. 
Investigations, including diamond drilling, 
shaft sampling, beneficiation research and 
feasibility studies, have been continued on 
the several prospects controlled by Broken 
Hill South Ltd., International Minerals & 
Chemical Corp. (IMC), and Continental 
Oil Co. of Australia Ltd. 

Commonwealth Government payments to 
domestic manufacturers of superphosphate 
fertilizers, under the Phosphate Fertilizer 
Bounty Act (1963-69), amounted to $39.7 
million in 1969, compared with $27.9 mil- 
lion in 1968. Production during the year 
(double and triple superphosphate and 
ammonium phosphate expressed in terms 
of superphosphate of 22 percent P205 
equivalent) totaled 3.84 million tons. 

Salt.—Although complete statistical data 
are not available, Australia’s salt industry 
undoubtedly produced over 1 million tons 
in 1969. The increase is apparent in 
officially reported exports of about 300,000 
tons in the 1968—69 fiscal year, compared 
with 169,000 tons for the previous year. 

In 1968, producers in South Australia 
contributed two-thirds of Australia's salt 
output. Imperial Chemical Industries of 
Australia and New Zealand Ltd. 
(J. C. I A. N. Z.) salt fields at Dry Creek, and 
BH near Whyalla produced 427,000 and 
61.000 tons, respectively. Other companies 
produced from works at Price, Lake Mac- 
Donnell, Stenhouse Bay, and Lake Fowler. 
The bulk of Queensland's 1968 production 


105 


was from Central Queensland Salt Indus- 
tries Ltd. (56,450 tons) near Rockhamp- 
ton. Smaller quantities were produced by 
I.C.I.A.N Z. at Bajool, and Queensland Salt 
Pty. Ltd. at Guthalunga. The principal 
salt producer in Victoria was Cheetham 
Salt Ltd., whose evaporating pans are on 
Port Phillip Bay and Corico Bay. 

New development projects in Western 
Australia are expected to raise Australian 
salt production to 7 to 8 million tons and 
exports to 4 million tons annually by 1975. 
The Leslie Salt Co. solar plant at Port 
Hedland initiated shipments in March and 
expected to produce 350,000 to 400,000 
tons during 1969. Texada Mines Pty. Ltd. 
also started shipments from Lake McLeod 
in April; and Norseman Gold Mines Ltd.- 
Sumitomo Shoji Kaisha Ltd. project at 
Lake Lefroy planned to start shipments 
late in 1969 at a rate of about 150,000 tons 
per year. Projects at Dampier (Dampier 
Salt Ltd.) and Exmouth Gulf (Exmouth 
Salt Pty. Ltd.) are expected to commence 
production in 1971. Following the lead of 
Shark Bay Salt Pty. Ltd. and Australian 
Gypsum Industries Ltd., which started 
shipments in 1967 and 1968, the bulk of 
new production from Western Australia is 
destined for export, under long-term sales 
contracts, to Japan. 

Apparent domestic consumption of salt 
by manufacturers of industrial chemicals 
and by refineries was estimated at 640,000 
tons in 1967 and 730,000 tons in 1968. 

Sulfur.—Sulfur is one of the few mineral 
raw materials in short supply in Australia. 
There are no known commercial deposits 
of native sulfur, and natural gas recently 
found in several widely scattered localities 
is of very low sulfur content. Australian 
requirements are met by recovery of sulfur 
from indigenous pyrite and base metal sul- 
fide ores. A small quantity is also re- 
covered by three oil refineries that process 
imported and domestic crude petroleum. 
But imports of elemental sulfur from Can- 
ada, United States, Mexico, and other 
countries are the principal sources of sup- 
ply. Imports amounted to 390,051 metric 
tons in 1969; 557,400 tons in 1968. 

Pyrite has been mined, primarily for its 
sulfur content, at Nairne, South Australia; 
and the pyrite content of gold and other 
metallic ores is recovered as a concentrate 
product at Kalgoorlie and Norseman in 
Western Australia, at Mount Lyell, Tas- 
mania, and Mount Morgan, Queensland. 
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In 1969 domestic mines produced about 
58,000 tons of sulfur (71,850 tons in 
1968) in pyrite concentrates. Base metal 
smelters at Port Pirie, South Australia; 
Cockle Creek, New South Wales; and Ris- 
don, Tasmania, recover sulfur for conver- 
sion to sulfuric acid, from stack gases. 
These plants made 348,000 tons of sulfuric 
acid in 1968. 

The previously announced plans of Cen- 
tral Queensland Acid Pty. to provide a 
sulfuric acid plant at Gladstone, Queens- 
land, have been temporarily shelved. How- 
ever, construction continued through 1969 
on the North-West Acid Pty. Ltd. 420,000- 
ton-per-year sulfuric acid plant at Burnie, 
Tasmania. 

Australian plants produced 186,650 tons 
of sulfuric acid in 1969, compared with 
189,000 tons the previous year. According 
to 1968 analyses, 68 percent of the total 
was made from imported elemental sulfur, 
12 percent from pyrite concentrates, and 
20 percent from base metal ores and other 
materials. 

Domestic consumption of sulfuric acid in 
1968 totaled 1,876,248 tons, of which 78 
percent went to manufacture superphos- 
phate fertilizers, 3 percent to ammonium 
sulfate, 17 percent to various other chemi- 
cals, and 2 percent to metallurgical uses. 
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Government subsidy payments to indus- 
try under the Sulfuric Acid Bounty Act 
amounted to $1.05 million in 1969, com- 
pared with $1.43 million in 1968. 


MINERAL FUELS 


Black Coal.—The growth trend for both 
production and exports was maintained by 
Australia’s thriving coal industry through 
1969. The year’s output of over 46 million 
tons represented an annual gain of 13 per- 
cent. Exports, dominated by shipments to 
Japan in fulfillment of long-term contracts, 
were up 3] percent to a total of 16 mil- 
lion tons. According to data compiled by 
the Joint Coal Board,9 1968-69 fiscal year, 
New South Wales production from 88 un- 
derground and nine  opencut mines 
amounted to 322 million tons, of which 
10.3 million tons were exported. Queens- 
land produced 7.5 million tons, mostly 
from opencut mines, and exported 4.1 mil- 
lion tons. Mines in South Australia, West- 
ern Australia, Tasmania, and Victoria pro- 
duced a total of 3.4 million tons, virtually 
all of which was consumed locally. The 
Joint Coal Board report summarizes pro- 
ductivity by type of mining in the leading 
producer States as follows: 


Table 5.—Black coal production per man-shift 


(Metric tons, on the basis of all employees) 


Underground mines 


Opencut mines 


1966 1967 1968 1966 1967 1968 

New South Wales 8.8 9.1 9.6 21.4 19.2 28.1 
een... x econ 6.0 6.2 1.6 18.8 15.8 19.6 
South Australikn... TN MO 8 28.8 80.8 82.6 
Western Australia... 2.222 ccc lel cll... 4.4 4.6 4.9 12.0 13.0 14.0 
National total... ........ 2... . cll ll. 8.2 8.6 9.1 20.7 19.5 22.9 


Prices and terms of many of the existing 
contracts with Japanese steel, chemical, 
and utility companies were renegotiated, 
and several new contracts calling for ex- 
port of coal from recently developed proj- 
ects were arranged during 1969. A notable 
increase in interest in Australia’s coal ex- 
port potential has been shown by Euro- 
pean consumers. But the recent rapid 
growth and current development of Aus- 
tralia’ black coal industry are inspired by 
and geared to supplying the Japanese mar- 


ket. On the basis of contracts in force on 
June 30, 1969, exports are expected to 
total 19.1 million tons in 1971 (10.9 mil- 
lion from New South Wales and 8.2 mil- 
lion.from Queensland) and 25.5 million 
tons in 1973 (11.3 million from New South 
Wales and 14.2 million from Queensland) . 
Australian principals in long-term coal 
contracts with japan include the follow- 


ing: 


€ Joint Coal Board. Twenty-Second Annual Re- 
port 1968-69. Sydney, Australia, 1969, pp. 268. 
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New South Wales: 
Bellanbi Coal Co. Ltd. 
Ren Coal and Coke Pty. A ta, 
Clutha Mth 
Coal & Allied Industries Ltd. 
R. W. Miller & Co. Pty. Ltd. 
Gollin & Co. Ltd. 
Queensland: 
Theiss Peabody-Mitsui Pty. Coal Ltd. 
Utah Development Co. 
Central Queensland Coal Associates Pty. Ltd. 
Theiss Holdings Ltd. 


Metallurgical coke...............................- 
Ships bunkers.................... Lll. lll eee 
Other 
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Brown Coal.—The entire Australian out- 
put of brown coal, which has averaged 
about 23.4 million tons annually since 
1966, is produced in southern Victoria. Al- 
though several relatively small mines are 
operated by private companies, approxi- 
mately 98 percent of the production is 
from State Electricity Commission (SEC) 
opencut mines near Morwell and Yallourn 
in the Latrobe Valley. The SEC mines, 
power-generating plants, and briquet works 
are interconnected by a system of convey- 
ors. During the fiscal year ending June 30, 
1968, the Yallourn, Morwell, and Morwell 
North opencuts produced 22.9 million tons 
of brown coal. The Yallourn opencut sup- 
plied 8.78 million tons to the powerplant 
and briquet works at Yallourn and 3.40 
million tons to the Morwell briquet works. 
The Morwell opencut supplied 2.58 mil- 
lion tons to the Morwell powerplant, 1.34 
million to the Yallourn plant, and 6.36 
million tons to the new Hazelwood power 
station. 

Since brown coal cannot be economically 
transported, virtually all output is con- 
sumed locally. The use pattern in the past 
fiscal year approximated 75 percent di- 
rectly to generation of electric power, 21 
percent to manufacture of briquets (a part 
of which was used in power generation), 
and about 4 percent to use as factory fuel. 

Manufacture of brown coal briquets by 
the Yallourn and Morwell briquet works 
in 1969 totaled 1,487,000 tons (1,577,000 
tons in 1968) . 
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With rail transportation and port facili- 
ties presently operating at close to maxi- 
mum capacity in both New South Wales 
and Queensland, additional transportation 
and shipping capacity is a major concern 
to shippers, prospective shippers, and the 
respective State Governments. 

Domestic consumption of black coal in 
recent years was distributed as follows: 


Thousand metric tons 


1966-67 1967-68 1968-69 
333 assests 6,782 7.246 7.612 
CFC 10.979 1.546 095 
S 777 572 480 
—— nÓ——— — 1,148 1,096 925 
——— —G 865 811 864 
xe Ma ea ue eae siete sae 440 477 486 
E 62 1 
——— E 2,098 2,282 2,294 
uds dba n Lar 28,146 24,043 24,711 


Petroleum and Natural Gas.—The year 
1969 was marked by several events of his- 
toric significance to the Australian oil and 
gas industry. With the completion of 
transmission pipelines, deliveries of natural 
gas began in 1969 from Bass Strait, Victo- 
ria, to Melbourne; from the Roma field, 
Queensland to Brisbane; and from Gid- 
gealpa-Moomba, South Australia, to Ade- 
laide. Crude oil from the Barracouta field, 
in Bass Strait, started flowing via pipeline 
to refineries in Victoria late in the year. 

Barrow Island, off Western Australia, ac- 
counted for 85 percent (13.40 million bar- 
rels) of Australia's crude oil production in 
1969. Approximately 12 percent (1.85 mil- 
lion barrels) was produced from the 
Moonie-Alton-Bennett fields in Queensland, 
and initial production from Bass Strait, 
Victoria, accounted for 3.48 percent (0.55 
million barrels) . 

Exploration activities continued at an 
intense level throughout 1969. There were 
indications of increased geological and geo- 
physical activities in the vicinity of estab- 
lished inland fields. However, the greater 
number of surveys and larger expenditure 
were offshore. Footage drilled in 1969 was 
the highest for any year—1,369,183 feet 
(1,110,652 feet in 1968). Of the total, 
offshore drilling accounted for 377,681 feet. 

Exclusive of wells drilling or suspended 
on December 31, footage drilled during 
1969 totaled 1,291,073 feet in 263 com- 
pleted holes. This number included 108 
classed as oil wells, 26 gas wells, 102 were 
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dry, and 27 were service holes. The aver- 
age depth per well in 1969 was 4,909 feet. 
Regions of principal drilling activity were 
Western Australia—647,532 feet in 156 


holes, Queensland—274,336 feet in 5l 
holes, and Victoria—267,343 feet in 27 
holes. 


Expenditures on petroleum exploration, 
development, and production in 1968, the 
most recent year for which details are 
available, totaled $159.4 million. Private 
enterprise contributed $137.7 million, and 
Commonwealth and State Governments 
$21.7 million (exclusive of $15.5 million 
subsidy payments by the Commonwealth 
Government to companies) . Approximately 
half ($68.2 million) of the private enter- 
prise contribution went to Victoria offshore 
activities. The total $32.8 million spent by 
private industries in Western Australia was 
distributed 57 percent to inland and 43 
percent to offshore projects. 

In 1969 Commonwealth Government as- 
sistance to private companies under the 
Petroleum Search Subsidy Act amounted to 
$167 million. A legislative amendment 
that became effective on September 30, 
1969, prohibits subsidy payment to offshore 
oil exploration ventures in which there is 
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no Australian equity. And stratigraphic 
drilling, which previously qualified for a 
40-percent subsidy has bcen limited to 30 
percent. 

National reserves of crude oil at yearend 
1969 were estimated at 1,827 million bar- 
rls, compared with 1,715 million for 1968. 
Natural gas reserves were put at 15,125 
billion cubic feet on December 31, 1969, 
an increase of 59 percent during the year. 

According to the Petroleum Information 
Bureau, the yearend capacity of Austral- 
ia's 10 petroleum refineries was 613,000 
barrels per stream-day, which is equivalent 
to 28.01 million tons per year. Output of 
refinery products in 1969 totaled 168.4 mil- 
lion barrels, compared with 151.1 million 
in 1968. Consumption of refined products 
during the year totaled 178.8 million bar- 
rels. Principal consumer categories in- 
cluded: Automotive fuel—34 percent, fur- 
nace fuel—26 percent, automotive distillate 
—]l percent, and refinery fuel—9 percent. 
Foreign trade in refinery products included 
imports totaling 16.0 million barrels and 
exports totaling 5.6 million barrels. 


1 Australian. Information Bureau (Australia). 
Petroleum Gazette. Melbourne, Australia. V. 16, 
No. 2, June 1970. 


The Mineral Industry of 
Austria 


By Roman V. Sondermayer ! 


During 1969 Austria produced alumi- 
num, copper, lead and zinc, steel, cement, 
graphite, magnesite, salt, crude oil, natural 
gas and other mineral commodities. Except 
for magnesite and graphite, production 
was not significant by world standards and 
imports of raw minerals and fuels were 
essential to sustain the industrial economy. 
Domestic output of many minerals went 
up, reflecting the general economic expan- 
sion in Austria and Europe. Gains in pro- 
duction were related to better utilization 
of existing facilities rather than to con- 
struction of new ones. 


Austria's mineral economy contributed 
about 2 percent to the gross national prod- 
uct (GNP). The value of crude mineral 
production by major segments of the 
industry in million dollars was as follow: 


PRODUCTION 


Production of minerals and related com- 
modities had a slightly upward trend in 
1969. Gains in output reflected favorable 
economic conditions in Austria and were 
results of modernization of some facilities. 

Trade in minerals in 1968, the latest 
year for which data were available, 


Commodity group 1967 1968 1969 * 
Petroleum and 
natural gas $91.2 $84.4 $90.0 
Stone and indus- 
diu 73.2 71.6 80.0 
Coal ..........-.- 84.2 81.6 $0.0 
Metallic ora 87.4 27.8 30.0 
Salt and brine ... 8.4 8.1 10.0 
Total 7244. 223.5 240.0 


* Estimate. " Revised. 


There were no major mineral discoveries 
or new plant construction in 1969. While 
the actual investments were small, Austri- 
ans were planning additions to the alumi- 
num smelter at Ranshofen and to the 
petroleum refinery at Schwecht. At yearend 
the planning was completed but some 
financial problems were not resolved. 


1 Petroleum engineer, Bureau of Mines, Wash- 
ington, D.C. 


AND TRADE 


remained at the same order of magnitude 
when compared with trade value in 1967. 
The iron and steel industry had the larg- 
est share of total mineral trade and West 
Germany was the principal trading part- 
ner. 
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Table 1.—Austria: Production of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 » 
Pa METALS 
num: 

Alumina, gross weight 84 24,000 24,331 *24,000 
Primarf L Joosta 78,754 85,898 89,676 
Send —57.̈ 24,108 24,258 85,716 

Antimony: 
Mine output, metal content -—................. 690 708 700 
1ö·Ü %⅛ðW. r E E E RE 665 722 NA 
Cadmium, metal 2222222 19 19 25 
Copper: 
Mine output, metal content of ore 1,906 2.112 2,354 
Metal, refined, including secondary ........... 18,276 18,110 19,325 
Germanium, metal eontent of concentrates-kilograms 8,850 1,400 7, 000 
Iron and steel: 

Iron ore and concentrates ...thousand tons... 8,478 * 8,482 8,982 

Pig iron occ occa emus e qeu an euim do 2,140 2,474 2,816 

Ferroal losses 444 ----_.. do 5 5 5 

Steel ingots and casting do z= 8,028 8,467 8,926 

Steel semimanufactures .............- do == 2,226 92, 560 2.870 

Mine output, metal content of ore 5,638 6,780 6,807 

Metal including secondarfrf 18,164 18,051 14,724 

Manganese, content of iron ore 67,760 67,911 NA 

Silver, metal, including secondary ..troy ounces.. 125,709 160,758 128,603 

sonaren, mine output, WOs content 68 176 °170 
ne: 

Mine output, metal content of ore PR 11,160 12,660 14,234 

Metal, refined, including secondary ........--- 14,157 16,294 15,532 

NONMETALS 
Barito oso . . 8 2,456 1,461 708 
cente hydraulic ..... x2- -> thousand tons 4.548 4. 558 4,558 
ays: 

Bentonite .... c c cea ree n 960 510 Pane 

III ⁵ð twi aie E 136,500 172,406 *170,000 

ee . mcm ß 383.779 327,145 348.072 

///CCö§ö;—ſ r y iM 46,650 68,988 *68,000 

Diatomit 2 8,657 2.979 1.765 
Feld apa PRAISE ES 5 2.480 2,174 1,806 
Graphite, crude ........ LL lll -2l.2222222222-- 81,541 25,468 25,825 
gypsum and anhydrite, crude, ....thousand tons... 738 698 676 

JJ%T%GCCGͥͥæ ꝛ⁵L“ 8 do 693 720 617 
Magnesite 

Crude „..---- ⅛r K 8 do 1.585 1,547 1,608 

Sintered or dead burned ............- do 450 482 526 

Caustic, caleinſedd .. do. E 176 175 183 

QUAS and quart zit 25 r50,393 162.562 124.216 

%§·§;⁵¹2M ꝰV˙ ³˙ . ³˙¹ DR EE. 899 963 926 

Evaporated .......-.---- 2222 22222222222-22.-2-2--- 190,973 200,808 224,934 

In brine* ...........-....-- thousand tons... 238 240 250 

ne, n. e. s.: 

Building do 949 55 44 

Crushed 4 „„æ „4 : do 7,398 7, 250 7,266 

Sand and gravel, n.6. s do 4,474 5,280 5,489 

Sulfur, elemental, all forms ......... ssec 81,550 81,875 40,981 

Tale and soapstone -=--> 71,138 84,564 94,1388 

MINERAL FUELS AND RELATED MATERIALS 

Coal, brown coal and lignite thousand tons... 4,604 4,192 8,840 

cH , . do 1,620 1,718 1,748 
Manufactured, all types? - million cubic feet 65. 649 70.528 71.000 
Natural gas do 168. 460 157, 562 52,371 

Petroleum : 

Oil ahale 2 2. thousand tons... 598 400 510 

Crude oil, from wells do 2,685 2,724 2,158 

Refinery products: 

Gasoline, all kinda do 888 850 924 
Kerosine and jet fuel dO. occu 78 90 95 
Distillate fuel oil do 895 1.019 1.096 
Residual fuel olle 2 do 2.028 2.279 2.428 
Lubricants, all kinds do 184 253 269 
Asphalt and bitumen -._ do 244 240 255 
Other produ eta EN DENS 88 97 119 
z uu e cedes tus do 4. 355 4.828 5.186 
Refinery fuel 22-2 do bo 98 68 NA 
Refinery losses do 76 82 NA 


* Estimated. P Preliminary. r Revised. NA Not available. 
1Include blast furnace and coke oven gas. Manufactured gas is reported in original source as 
gas having a calorific value of 4,200 calories per cubic meter. 
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Table 2.— Austria: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
3 metal, including alloys: 


Antimony ore and concentrate .. 
Cadmium metal, including alloys, 
all forms 2 kilograms... 
rom cn ec E EE 
Columbium and tantalum: 
Tantalum metal, including 
alloys, all forms --kilograms. . 
Copper: 
Ore and concentrate 
Metal. including alloys: 


nufactures ...... 


on or and roasted pyrites 
eta 
Serap 265652 Sosssesceece 
Pig iron, ferroalloys, and 
similar materials 
thousand 


Steel: 


forms ...do... 
Semimanufactures: 
Bars, rods, angles, 
shapes, 
sections do 
Universals, plates, 
and sheets ..do.... 


Hoop and 
strip ....... do 
Rails and 
accessories do- 
19 nem 
Castings and 
forgings, 
rough do 


8 metal, including 
alloys, all forms Nar 


Manganese oxide 22 
Mercury ......76-pound flasks... 
Molybdenum metal, including 
alloys, all form 
Nickel metal, including alloys, 
all fort 
Platinum group metals and silver 
metal, including alloys, 
all forms: 
Platinum group 
troy ounces... 
Silver: 
Bullion 
thousand troy ounces... 
Semimanufactures do.... 


Rare-earth oxide 
Tin: 
Oxide .........-long tons... 
Metal, including alloys, 
all forma do- 
Tungsten: 


Ore and concentrate ....... 
Metal, including alloys, 
1 forms 
Zine: 


Ore and concen . 


ntrate 
Metal, including alloys, 
all form 


See footnotes at end of table. 


1967 


5,899 
28,598 
24,210 

1472 
700 

516 
2,700 
2,920 
802 
4,541 
7,854 
718,455 
895 


11,560 


14 


1968 


9,184 
24,804 
21,110 

896 
500 
238 

5,600 

1,110 

286 

5,077 

1,182 
14,661 

581 


6,118 
20 


460 


187 
527 


20,898 


180 
186 
183 


64 


4,788 


Principal destinations, 1968 


West Germany 5,361. 

West Germany 17,628; Italy 2,145. 

West Germany 5,329; United King- 
dom 3,718. 

Belgium-Luxembourg 284. 

West Germany 3800. 

West Germany 288. 

Poland 2,100; West Germany 1,200. 

All to West Germany. 

West Germany 170. 

West Germany 4,145. 

Bulgaria 1,311; Sweden 1, 205. 

West Germany 9,517. 

Belgium-Luxembourg 650. 


Switzerland 2,772; Italy 2,078. 


Italy 15. 
West 5 869; United King- 
dom 48. 


West Ge many 84; Italy 25; Hun- 
gary 

West atiy 143; U.S.S.R. 103. 

Switzerland 35; West Germany 6. 

Switzerland 15; Senegal 9. 

Hungary 15; Switzerland 6. 

West Germany 1. 

Czechoslovakia 1,219. 

Italy 1,481. 

West Germany 169; United King- 
dom 75. 

Brazil 192. 

West Germany 854. 

West Germany 177; Hungary 171. 


West Germany 152. 


United Kingdom 16,397; West Ger- 
many 1,897. 


All to West Germany. 
oe 129. 
Czechoslovakia 39. 
Denmark 11. 

All to West Germany. 
West Germany 59; Italy 6. 
NA. 

Italy 4,203. 
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Table 2.—Austria: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal destinations, 1968 
MBTAL8—Continued 
Other: 
Ore and concentrate r 138 139 All to West Germany. 
Ash and residues containing 
nonferrous metals 17,081 20,866 Italy 9,393; West Germany 6,356. 
NONMBTALS 
Asbestos ....-.----. --ll2l22-2- 18 57 Yugoslavia 24: Rumania 12. 
Barite and witherite 61 e 
eee, une 9,487 10,321 West Germany 9,921. 
Chalk. e v dese SR ER 8,278 8,408 West Germany 2,006. 
Sa and clay products 
penine e all refractory brick): 
Kaolin (china clay) ...- 27,818 26,808 Italy 17,817; Switzerland 6,883. 
Other § 1.838 1,563 United Kingdom 761; Rumania 867. 
Producta: 
Refractory 1 
nonclay bricks) ...... 140,794 159,628 eon ny 88,107; Sweden 
Nonrefractory ---------- 1,155 1,042 West Germany 768. 
Cryolite and chiolite, natural ... 4 88 All to Mexico. 
Diamonds, industrial 
--thousand carats... ess 25 All to Yugoslavia. 
Diatomite and other 
infusorial earths ~......-..... 2,855 2,146 United States 820; West Germany 
Feldspat 1411 298 Went Germany 266. 
Fluorspar „n... ~~~... 20 22 NA 
Graphite, natural 18,210 24,720 Italy 9,644: Poland 6,592. 
III; 8,369 4,074 West Germany 8,661. 
Magnesite aes 268,319 250,761 fri d 165,759; Hungary 
Mica, all form 12 42 Rumania 86. 
Pigments, mineral 8,406 4,799 bid rr ad 1,805; United King- 
om 1,420. 
ß E 4 86 Yugoslavia 24. 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
leareous, including 
marble and 


lime stone 110,037 95,806 West Germany 79,168. 
SA eem cR 51 40 NA. 
Other cooezeee 44,407 564,318 West Germany 45,836. 
Worked: 
Paving and flagstone 11,589 23,742 West Germany 17,862. 
Other 523 2.181 West Germany 1.227. 
Dolomite 222 as r 32,295 8,544 United Kingdom 4,886; West Ger- 
many 2,156. 
Gravel and crushed rock .... 258,683 887,755 West Germany 175,991. 
Limestone 840,986 291,299 All to West Germany. 
Quartz and quartzite 270 42 Mainly to West Germany. 
Sand, excluding metal 
bearing 56,440 54,684 MEM saat 42,664; Switserland 
Talc, steatite, soapstone and 
pyrophyllite 2222222 61.748 72,861 West Germany 38,491; Italy 11,203. 
Other nonmetals, n.e.s.: 
Hr Tuae 8,006 2,668 West Germany 2,300; Italy 146. 
Slag dross and similar 
waste, not metal bearing 97,457 158,459 Mainly to West Germany. 
MINERAL FUELS AND 
RELATED MATERIALS 
Coal and coke, including 
briquets: 
Lignite and lignite briquets 15,866 9,192 West Germany 9,189. 
Coke and semicoke 48,280 124,934 Rumania 108,846. 
Petroleum refinery products: 
Kerosine and jet fuel ...... 10,168 12,008 All to Poland. 
Distillate fuel oil ..........- 8,109 183 West Germany 607. 
Lubricant?s?—— 222222 79, 859 100,962 Poland 41,595; Syria 4,671. 
Mineral jelly and wax 23 24 Mainly to Switzerland. 
Othër cesa naaiden ura dam ee 13,708 24,534 Yugoslavia 1,176; Belgium-Luxem- 
bourg 849. 
Mineral tar and other coal, 
petroleum, or gas derived 
chemicals 22222222 14, 895 6,050 West Germany 4,465; Italy 861. 


r Revised. NA Not available. 
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Table 8.-Austria: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal sources, 1968 
MBTALS 
Aluminum: 
Bauxit 30.948 25,052 Surinam 15,246. 
Oxide and hydroxide ....... 174,845 197,242 West cormany 12,290; Poland 
Metals, including alloys: 
3 including 
Reet ee ON eh eRe r 8, 254 10.077 Czechoslovakia 8,030; Poland 1,885. 
8 . 7,262 6,810 West Germany 3,089 
Antimony metal, including alloys, 
al forms ...— ⁰ {Á 128 129 Be kium Duxembourg 94; United 
Kingdom 17. 
Arsenic trioxide, pentoxide, and 
%%% ³˙ mA a eo es an 21 32 Mainly from United Kingdom. 
Beryllium metal, including 
alloys, all forms --kilograms... 200 NA 
Cadmium metal, including 
ere: al form 9 11 West Germany 7. 
um: 
rn 86,989 54.540 Turkey 28,017: Iran 11,711. 
Oxide and hydroxide ...... 108 180 West Germany 141. 
Columbium and tantalum: 
Tantalum metal, including 
alloys, all forms kilograms 4,000 9,500 United States 7,200. 
Copper: 
Ore and concentrate 2,920 1,110 All from West Germany. 
Metal, including alloys: 
Sera 4.828 6.709 West Germany 4,242. 
Unwrou gt r 20,789 22,501 West Germany 12,682; Republic of 
South Africa 4,024. 
Semimanufactures ...... 5,843 4,955 bón Germany 2,229; Switzerland 
Gold metal, unworked and partly 
worked .thousand troy ounces.. 1,621 996 „ Kingdom 764: Switzerland 
Iron and steel: 
Ore and concentrate, except 
roasted pyrite 
~-thousand tons 904 1,375 Brazil 1,006. 
pyrite ........ do... 835 245 Italy 225. 
Metal: 
FFF E 18 61 East Germany 42; Poland 10. 
Pig iron, including cast 
iron! ......--.--do... 101 116 U.S.S.R. 49; Hungary 32. 
MI rs: 
Ferromanganese 
do 11 16 Norway 10; U.S.S.R. 1 
as Other ........-do... 30 86 Norway 6; U.S.S.R. 6 
teel: 
Primary forme ....do... 98 170 Rumania 99; Hungary 30. 
Semimanufactures: 
Bars, rods, angles, 
shapes, sections 
do * 45 58 West Germany 33. 
Universalis, plates, 
and sheets 3 72 66 West Germany 22: Belgium-Luxem- 
bourg 14. 
Hoop and strip 
do- 8 10 West Germany 4; Belgium-Luxem- 
bourg 2 
Rails and accessories 
do 1 2 Mainly from West Germany. 
Wire | do 8 10 West Germany 5; Belgium-Luxem- 
bourg 2. 
Tubes, pipes, and : 
ings .....do... 76 76 West Germany 50: Switzerland 7. 
Cear ings an 
0 , 
do 7 5 West Germany 3. 
Lead: 
Ore and concentrate 8,100 2,694 All from Italy. 
Oxides ...........---.--.- mu 181 189 United Kingdom 96. 
dire 8 oru in 
nwroug uding 
sera do 13 61 Yugoslavia 10,541; West Germany 
2,121. 
Semimanufactures ...... 858 686 Yugoslavia 288; Switzerland 229. 
Magnesium metal, including 
alloys, all forms .. 539 896 Czechoslovakia 384; Italy 298. 


See footnotes at end of table. 
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Table 8.—Austria: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal sources, 1968 
METALS—Continued 
Manganese: 
Ore and concentrate —....-. 589 807 Morocco 819; Netherlands 266. 
9d ⁰ 174 260 Japan 226. 
Mercury ...... 76-pound flasks... 325 206 Italy 73: West Germany 46. 
Molybdenum: 
Oxides ........ PM USE 837 496 West Germany 446. 
Metal, including alloys, 
forms 22 eee ck r10 4 Hungary 2. 
Nickel: 
Matte, speiss, and similar 
materials 711 758 United Kingdom 468. 
Metals, including alloys: 
Unwrought, including 
r naii 72,017 2,626 United Kingdom 1,872. 
Semimanufactures — 524 580 West Germany 270. 
Platinum-group metals and silver: 
Waste and sweepings 
-.troy ounces... 354 5,048 Switzerland 2,411. 
Metal, including alloys: 
Platinum "E 5,916 7,620 West Germany 6,816; United King- 
dom 386. 
Silver: 
Bullion ....... Zas 8,273 2,363 United Kingdom 733: West Ger- 
many 617. 
Semimanufactures 
do 215 312 West Germany 158. 
Tin metal, including alloys, 
all forms: 
Unwrought, including 
crab long tons 528 556 No erland 818; West Germany 
Semimanufactures ..... do... 83 57 Switzerland 24. 
Titanium oxide 5,766 6,357 West Germany 38,828; United King- 
dom 1,456. 
Tungsten: 
Ore and concentrate ........ 2,658 2.392 Mainland China 1,732; Republic of 
South Korea 329. 
Oxide and hydroxide ...... 214 276 West Germany 168. 
Metal, including alloys, 
al forme 2522 r85 90 West Germany 70. 
Uranium oxides, including rare- 
M os oxide 777 587 Brazil 500. 
ine: 
Ore and concentrate 13,248 10,218 All from Italy. 
//. ³ðV eee 526 699 West Germany 584. 
Metal, including alloys: 
Unwroughht 5,576 6,604 West Germany 1,791; Yugoslavia 
1,384; Poland 1,283. 
Blue powder 636 579 somone ls 370; United Kingdom 
05. 
Semimanufactures ...... 186 195 Mc Germany 66; United Kingdom 
Other: 
Ore and concentrate ....... 5.872 5,426 United States 1,864: Canada 1,393. 
Ash and residue containing 
nonferrous metals 24,770 24,205 West germany 10,500; Poland 
5,968. 
Other ash and slag, n.e.s. .. 1,298 1,263 West Germany 902. 
NONMETALS 
Abrasives, natural, n.e.s: 
Pumice, emery, natural 
corundum, etc. .........- r419 606 West Germany 305. 
Dust and powder of precious 
and semiprecious stone 6,130 210 NA. 
Grinding and polishing 
wheels and stones 576 651 West Germany 891. 
Abet oe aum. 17,475 81,746 Canada 17,745; Republic of South 
Africa 6,598. 
Barite and witherite .......... 7,834 5,724 Yugoslavia 2,948. 
Boron materials, crude 
natural borate 8,146 8.332 United States 7,056. 
Sem sen bette 19,622 20,518 West Germany 5,117; France 4,886. 
T e eee ce. 775 1,503 France 1. 121. 
Clays and clay products 
(including all refractory brick): 
Crude clays, n.e.s: 
Bentonit 2.810 329 Hungary 1656. 


See footnotes at end of table. 
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Table 8.—Austria: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal sources, 1968 
NONMNETAL8—Continued 
Clays and clay products 
(including all refractory bricks) —Continued 
Crude clays, n. e. s. Continued 
Kaolin (china clay) ~~~. 28,408 81,765 West Germany 14,288; United 
Kingdom 12,400. 
Other olceeeeesuu EAT 73,081 67,681 West Germany 88,285. 
Products: 
Refractory (including 
nonclay bricks) ...... 12,619 12,861 West Germany 11,079. 
Nonrefractory .......-.- 119,770 117,371 Italy 45,563; West Germany 45,278. 
Cryolite and chiolite, natural .... 857 259 Denmark 258. 
Diamond, industrial 
-.thousand carats... 205 80 All from West Germany. 
Diatomite and other infusorial 
/ 2,855 2,146 vnd States 820; West Germany 
Feldspat 7.028 6,216 West. Germany 2,938; Sweden 
Fertilizer: 
Crude: 
Phoaphatie 2 274, 717 321.849 i 160,835; Israel 
Potassie .....--._. > 91,037 60,140 East Germany 55,300. 
Other 1. 269 1.636 West Germany 1,061. 
Manufactured: 
Phosphatie 4 806,955 821,795 France 148,296; Belgium-Luxem- 
bourg 137,901. 
Potassic ~....--....-. 227,128 254,182 East Germany 89,995; West Ger- 
many 78,570. 
Other, including mixed 1,750 2,045 West Germany 1,875. 
Fluorspar .......-.-.-------2-2-- 18,651 15,426 East Germany 6,704; West Ger- 
many 6,202. 
Graphite, natural .... 298 694 North Korea 497. 
Gypsum and plasters ........... 21,508 80,612 pan 5 11,134; Poland 
III! peace 496 454 West Germany 423. 
Magnet 3 27,775 43,105 Turkey 31,402. 
ca: 
Crude, including splittings 
and waste 287 437 Rumania 147; West Germany 83. 
Worked, including 
agglomerated splittings ... 82 82 Switzerland 17. 
Pigments, mineral: 
Natural, crude ............- 202 290 France 237. 
Iron oxides, processed 1.621 1.629 West Germany 1.589. 
Precious and semiprecious 
stone (including diamonds) 
Natural ..thousand carats... . 62,910 67,375 United States 27,810; Brazil 19,855. 
Manufactured POEM 11,260 19,425 France 9,660. 
Pyrite (gross weight) .......... 24,912 25,952 U.S.S.R. 16,847; Italy 5,051. 
Salt, including brine salt ...... 2 6,540 Rumania 3,917. 
Stone, sand and gravel: 
Dimension stone: 
pias PE partly worked: 

Caleareous ......... 8,569 8,512 Italy 5,629. 
S 607 718 East Germany 140: France 80. 
Other 28.024 27.904 Italy 15,276; Republic of South 

Africa 5,626. 
Worked: 
Paving and 
Ne „n 9,850 9,314 Yugoslavia 7,523. 
53 3,325 8,640 Italy 2,869. 
apes chiefly refractory 
JJC da tar ase hd cia 78,307 8,506 Italy 2,487. 

Gravel and crushed rock .... 100,849 50,609 West Germany 38,272. 

Limestone, . except dimension * 496 464 West Germany 423. 

Quartz and quartsite 15,320 15,226 West Germany 13,270. 

Sand, excluding metal 

7 nu 145,508 150,544 West Germany 120,205; East Ger- 
many 11,929. 
Sulfur: 

Elemental 89,184 83.889 Poland 29,921: United States 
16,190. 

Sulfur dioxide 1.081 698 West Germany 508. 

Sulfuric acid ..... 6,103 9,053 West Germany 6,506. 

Talc, steatite, soapstone, and 
pyrophllite 22 1.223 1.718 Italy 886. 


See footnotes at end of table. 
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Table 3.—Austria: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal sources, 1968 
NONMBTALS—Continued 
Other nonmetals, n. e. s: 
Cru 
Slag dross and similar 
/ ·˙maAA 8.282 7,279 Italy 8,784; Hungray 1,041. 


Oxides and hydroxides of 
magnesium, strontium, and 
bariumm 22 865 


MINERAL FUELS AND 
RELATED MATERIALS 


521 West Germany 834. 


Asphalt and bitumen, natural .. 1,091 879 Trinidad and Tobago 575. 
Carbon black ................... 11,717 18,542 Italy 4,004; West Germany 8,961. 
Coal and briquets: 
Anthracite and bituminous 
coal ....- thousand tons... * 38,124 8,365 Poland 1,246; West Germany 898. 
Briquets of anthracite and 
bituminous coal ..... do 41 42 Poland 17: Netherlands 10. 
Lignite and lignite briquets - 
do 574 495 East Germany 277. 
Coke and semicoke ... do 967 1.018 ve Germany 358; Czechoslovakia 
Gas, hydrocarbon: 
Natural 22: no eeaGeeueuue 978 200,706 U.S.S.R. 100,316. 
Manufactured .............. 1,454 1,448 Mainly from West Germany. 
Peat, including peat briquets .. 21 17 West Germany 11. 
Petroleum: 
Crude and partly refined 
- thousand tons... 1,091 1,496 U.S.S.R. 828; Yugoslavia 299. 
Refinery produc 
Gasoline eluding 
natural) 2 EET 588 714 Italy 272; West Germany 154. 
Kerosine and jet fuel 
-.do..- 7 b Mainly from Italy. 
Distillate fuel oil ..do... 115 106 Italy 86; West Germany 10. 
Residual fuel oil ..do... 1,228 1,684 West Germany 540; Hungary 240. 
Lubricants .......- do... 57 59 Italy 20; West Germany 16. 
Mineral jelly and wax 
do 8 9 West Germany 5. 
Other TS 827 262 Italy 83; Hungary 77. 
Mineral tar and other coal, 
petroleum gas 
derived chemicals 8 do... 16 9 West Germany 3; U.S.S.R. 2. 
* Revised. NA Not available. 


1 Includes spiegeleisen, shot, powder, and 


sponge. 


COMMODITY REVIEW 


METALS 


Aluminum.—Production of primary alu- 
minum continued to be based entirely on 
imported bauxite. The production increase 
(4.4 percent) was largely due to a full 
year's operation of the additional electroly- 
tic capacity installed in 1968 at the 80, 
000-ton-per-year Ranshofen aluminum 
smelter operated by the nationalized Verei- 
nigte Metallwerke Ranshofen- Berndorf 
(VMRB). Austria's second and much 
smaller aluminum refinery, located near 
Lend, Salzburg province, was operated by 
Salzburger Aluminium G.m.b.H. (SAG), a 
wholly owned subsidiary of Alusuisse. 

In mid-1969 the managment of VMRB 
announced a new investment program. 
The program will last 5 to 10 years and 
will cost US $650 million.2 Upon comple- 
tion of the program, the facilities at Ran- 


shofen will have the following annual 
capacities: Electrolytic plant, 130,000 tons; 
rolling mill, 50,000 tons; and extrusion 
plant, 14,000 tons. In addition, a new alu- 
minum powder plant with a capacity of 
6,000 tons of raw powder per year was 
planned. Production at the powder plant 
was scheduled to begin in early 1971. 

Iron and Steel.—The supply of domestic 
iron ore was not adequate to cover 
demand, and significant imports were nec- 
essary (about 35 percent of total consump- 
tion). Some of the difficulties in supplying 
the iron and steel industry with domestic 
iron ore were resolved during 1969. The 
Ósterreichisch- Alpine Montangesellschaft 
A. G. (OAMG) accounted for 87 percent of 
domestic ore production. According to the 


3 Where necessary values have been converted 
from Austria shillings € 1005 to U.S. dollars at 
the rate of As26.3—US$1.00 
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Government-owned Vereinigte — Ósterrei- 
chische Eisen und Stahlwerke A. G. 
(VOEST), the Montan ore was expensive 
and low grade; therefore, VOEST was 
not willing to renew purchases in 1969. 
However, after arbitration by other Gov- 
ernment agencies a new contract was con- 
cluded committing VOEST to the purchase 
of 1.4 million tons of ore annually for 5 
years. As a part of the agreement ÓAMG 
agreed to improve the quality of the deliv- 
ered ore. 

The iron and steel industry remained 
one of the most important elements in the 
country's economy. During the year, 
increased domestic and foreign demand for 
steel led to near- capacity production, and 
an increase in output by 14.6 percent over 
1968. The economic upswing has brought 
about an increased investment activity pri- 
marily directed toward rationalization and 
technical improvements. About 86 percent 
of the domestic steel output came from 
the integrated iron and steel plants oper- 
ated by VOEST and ÓAMG. 

Other Metals.—During 1969 Austria also 
produced antimony, cadmium, copper, lead, 
silver, tungsten, and zinc. A substantial 
part of this production of the metals was 
based on imported ores, concentrates, and 
raw metals. During 1969 no significant new 
facilities were built for metal production. 


MINERAL FUELS 


During 1969 Austria remained a modest 
producer of low-rank coals, crude oil, and 
natural gas. Domestic supplies were not 
adequate to meet the country's require- 
ments, and imports were necessary. To 
assure an uninterruped production of 
energy the Austrian Government started to 
develop a coordinated energy plan, to be 
completed in early 1970. Details of the 
plan were not available. The plan is based 
on the principle of securing a sufficient 
supply at reasonable cost. 

The overall consumption of energy in 
Austria increased during 1969. Consump- 
tion of coal was relatively unchanged from 
the leve] of 1968; and consequently, the 
shares of liquid fuels and natural gas 
increased to about 50 percent of the total 
energy consumption in the expanded 
energy market. 

Coal.—In 1969 the foremost problem of 
Austrian energy policy was adaptation of 
indigenous brown coal production to the 
changing structure of the energy market. 
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Competition from oil and natural gas led 
to difficulties in sales of brown coal, and 
Government subsidies were necessary. To 
keep subsidies as low as possible rationali- 
zation programs went into effect, resulting 
in mine closures and lower total produc- 
tion. Coal output came from 11 operations 
with a total labor force of about 7,100 per- 
sons. Three companies, Graz-K6flacher 
Eisenbahn und Bergbaugesellschaft, Salzach- 
Kohlenbergbau, G.m.b.H., and Wolfsegg- 
Traunthaler-Kohlenwerk Aktiengesellschaft 
were among the principal coal producers. 

Petroleum and Natural Gas.—Although 
a producer of crude oil and natural gas, 
Austria imported significant quantities of 
both commodities during 1969 because the 
demand exceeded domestic output. 

Four companies were significantly 
involved in the exploration and production 
of oil in Austria in 1969. The following 
tabulation indicates the approximate per- 
centage share of each company in the total 
concession area and in the country's pro- 
duction: 


Con- Production 
cession ————————— 
area Crude Natural 
Company (percent) oil gas 
Allgemeine 


Osterreichische 
Mineralólverwaltung 
Aktiengesellscha ft 
(ÖMV) ......--.- 63 86 99 
Rohöl winungs 
Aktiengesellschaft 
(RAG) 


Mesa Petroleum 

Aktiengesellschaft 

(MESA) 2... 14 ee m 
Voralberg Erdól 

und Ferngas 

Gesellschaft ...... 2 sE 2s 


During 1969 about 1,450 oil and 140 gas 
wells were in producuon in Austria. Four 
refineries Allgemeine Osterreichische 
Mineralólverwaltung Aktiengesellschaft 
(OMV), at Schwechat (88,000 barrels per 
day); Mobil Oil Austria A.G., at Kagran 
(4,500 barrels per day) ; Shell-Austria A.G., 
at Floridsdorf (4,600 barrels per day) and 
a small one in Neusiedl provided a total 
refinery capacity of more than 97,100 bar- 
rels per day. 

The principal events in the petroleum 
and gas industries included expansion 
planning for the country’s largest refinery 
at Schwecht and evaluation of a gasfield 
at Schónkirchen. Capacity of the Govern- 
ment-owned Schwecht refinery will be 
expanded by 70,000 barrels per day at a 
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cost of about US $8.6 million. To increase 
the supply of crude oil in Austria, con- 
struction of the 18-inch, 260-mile spur 
from the Transalpine pipeline to Vienna 
was continued. The spur was due for com- 
pletion in the fall of 1970. 

Evaluation of the Schónkirchen Tief 
gasfield continued during 1969. The second 
well (T-42), about 4,000 feet southwest of 
the discovery well, was completed at the 
depth of 18,662 feet in dolomite. The gas 
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zone, about 980 feet thick, was penetrated 
at a depth of 17,400 feet. The discovery 
well (T-32) went into production during 
1969 at a rate of 14 million cubic feet per 
day. 

The first year of Soviet deliveries of nat- 
ural gas to Austria was completed without 
problems. About 28,000 million cubic feet 
of gas was delivered from Bratislava, 
Czechoslovakia. 


The Mineral Industry 


of 


Belgium and Luxembourg 


By Roman V. Sondermayer ! 


The mineral industry of Belgium-Lux- 
embourg was primarily devoted to process- 
ing imported ferrous, nonferrous, and 
petroleum raw materials. During 1969 Bel- 
gium-Luxembourg remained an important 
supplier, mostly to other European coun- 


tries, of iron and steel, copper, lead, zinc, 


and refined petroleum products. Belgium's 
domestic mine output is limited to a little 
iron ore and considerable quantities of 
coal and quarry products. Luxembourg has 
been primarily a producer of iron and 
steel mostly from domestic iron ore, and to 
a lesser extent a producer of construction 
materials. 


BELGIUM 


PRODUCTION 


The mineral industry production pattern 
in 1969 showed no clear trend. Coal, 
quarry products, and small quantities of 
iron ore were the only minerals mined in 
the country. The output of the coal indus- 
try continued to decline in 1969, the result 
of strong competition from liquid fuels, 
natural gas, and foreign coal and reduced 
Government subsidies. The industry con- 
tinued 
because high production costs rendered 
Belgian coal uncompetitive in European 
Economic Community (EEC) markets. 

Most of the quarry products (clays, 
stone, sand and gravel) 
about the same level of output as in 1968, 
and the demand for them was adequate. 

The only significant changes in the 
Belgian mineral industry occurred in the 


the planned closing of mines 


were mined at 


iron and steel and petroleum refining 
industries. Severa] iron and steel plants 
were modernized and rationalized and two 
refineries were expanding capacities. Steel 
output rose about 12 percent during the 
year, principally because new plants were 
attaining full operating capacity. In the 
refineries were 
expanded by Rafincrie Belge (Société 
Industrielle Belge des Pétroles S.A.) and 
International Oil. In addition the Chevron 


petroleum industry two 


company will build a new 5-million-ton- 
per-year refinery at Feluy. During 1969 
most of the nonferrous metals showed 
insignificant changes in output levels as 
compared with figures for previous years. 
The entire mineral industry employed 


about 130,000 persons in 1969. 


! Petroleum engineer, Bureau of Mines, Wash- 
ington, D.C. 
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Table 1.—Belgium: Production of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 ° p 
METALS 
Aluminum, metal, secondary only... ..................... NA e 2,500 2,500 
F o.docolcemewensduecweu s ues E QE Ei ur E e 800 e 800 800 
Copper, refined, including secondary 22 8 317,873 343,180 298,675 
Iron and steel: 
Iron ore and concentrate thousand tons 88 88 93 
Pig COR including ferroalloys......---....-.--- do.... 8,902 10,371 11,316 
Steel: 
Ingots and caatings gg do.... 9,716 11.486 12,831 
Se mimanufacturesm‚u:fh cl cl. ll.- do.... 7,511 8,650 9,810 
Lead, metal, including secondary......................... 107 , 800 95,500 110,543 
Precious metals, unworked......... thousand troy ounces.. 15,56] NA 46,850 
Tin metal, including secondary................. long tons r 6,069 5,048 6,474 
Zinc metal, including secondary. ...._...-.-.-.--.--.----- 227, 328 254,300 260,593 
Other nonferrous metals, n. e. 3,950 4,000 4,000 
NONMETALS 
Cement, hydraulic thousand tons 5,820 6,000 NA 
% A ]⅛oõgſ...... EE EL E et EC do.... 167 160 NA 
Gypsum and anhydrite, calcined__.._-...---------------- 73,295 74,000 NA 
Lime and dead burned dolomite: 
Glehn resemc RUE EN thousand tons 2,284 2,300 2.300 
Dead burned dolomite........................ do.... 304 305 305 
artz 
Quartzite Ea fare aes NN ak AEE E EE do.... 298 800 NA 
Glass sánd xx do 1,530 1,600 NA 
Stone, sand and gravel, n.e.s.: 
Limestone and other calcareous. ............... do.... 15,039 NA 14,128 
Marble: 
In boek ĩðVA 8 cubic meters. 5,090 r 4,500 5,000 
S (2 oo cee eles ost ELLE E d 8,641 e 8,700 8,800 
Crushed and other? MX‚᷑r 2-2 eee 83,408 e 84,000 85,000 
Petit granite (Belgian bluestone) 
, cnc cuu se moe us cubic meters.. 286,708 r 266,000 270 ,000 
S8J/ͤr ⅛ͤð sk! y do.... 15,930 r 64,000 65,000 
Worked...........-...- SS EN do.... 15,341 r 12,000 14,000 
Crushed and other --2----------- do.... 232.903 233,000 240,000 
Porphyry all kinds thousand tons 5, 523 „ 5,600 6, 755 
Sand and gravel: 
Construction sand do.... 4,467 e 4,500 5,000 
Foundry sandgdgddd 2 do 1,059 * 1,100 1,200 
Other sand- os owe ee E 8 do.... 1,141 * 1,200 1,300 
Gravel (dredged)........................- do.... 5,367 5, 400 5, 400 
Sandstone: 
Rough stone, including erused do 1,445 e 1,500 1,500 
Paving and mosaic stone__._...---..------------ 9 9 10 
Ghent Eae ii MM em 107 e 107 110 
Slate, roofing and othertkk;ᷓ; „ 8,607 e 8,600 9,000 
Sulfur, byproduct (recovered)....._--------------+------- e 6,000 e 5,000 5,000 
cosi MINERAL FUELS AND RELATED MATERIALS 
oal: 
Anse ñ thousand tons. . 4,993 4,321 3,595 
Bituminous... s checks ces do.... 11,442 10,486 9,605 
Cóke,allkinds:....--.ncoluw ncsebocseweeSe Des as do.... 6,557 7,243 NA 
Fuel briquets all Kins Gee be do.... 868 823 NA 
Gas, manufactured, all types tera calories 1. 2.096 84.385 NA 
Petroleum refinery producta: 
Gasoline: 
Aviation... 2... ...... thousand 42-gallon barrels 71 45 NA 
] ¹%¹ re cud we rim dea M Qe e Rs 8 18,228 * 21,691 22,000 
Kerosine.......... eee ee eee eee do.... 2,017 3,372 NA 
( ³ AAA ³ A 8 do 5, 208 4,740 NA 
Distillate ue eke ca eeeecete ete do.... 85,546 r 51,467 62,000 
Residual fuels... 2.22222: 2222222 cL 2 cess cs er do.... 43,062 r 56,523 58,000 
Fühl 8 do.... 301 381 NA 
Othef sucus zeleseldwdehass dei ard eet do.... 12,618 19,962 NA 
OCI ae ue ³˙·QàAàAmAm. do 117,086 158,181 NA 
e Estimate. v Preliminary. r Revised. NA Not available. 


1 One tera calorie = 238.095 cubic meters at 4,200 kilocalories per cubic meter. 


TRADE Economic Union (BLEU). Minerals again 


The foreign trade of Belgium is com- occupied an important position in Bel- 


bined with that of Luxembourg in the  gium-Luxembourg's total trade. 
official returns of the Belgium-Luxembourg Among Belgium-Luxembourg's mineral 
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exports the largest commodity group was 
products of the iron and steel industry (of 
which Luxembourg contributed a signifi- 
cant share). Other mineral exports, in the 
order of importance, were nonferrous 
metal products, diamonds, other precious 
stones and gems, and mineral fuels. 
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Mineral fuels were the largest commodity 
group among imports. The principal trad- 
ing partners of Belgium-Luxembourg were 
the member countries of the EEC and the 
United States. Details on trade are shown 
in tables 2 and $. 


Table 2.—Belgium-Luxembourg: Exports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal destinations, 1968 
METALS 
Aluminum: 
Bauxite and eoncentra te 21 NA. 
Metals, including alloys: 
Se HHöHö»§ö·ͤ eR 9,897 11,464 West Germany 5,219. 
Unwrought..................-. 6,819 7,143 West Germany 6,729. 
Semimanufactures 108,139 114,458 United States 36,572; West Germany 
17,392; Netherlands 15,042. 
Bismuth metal, including alloys, all forms. 61 158 France 86. 
Cadmium metal, including alloys, all forms. 656 861 West Germany 524; France 165. 
Chromium: 
Ghremfe cesses 65 1,924 France 1,844. 
Metal, including alloys, all forme... 4 NA. 
Copper: 
Ore and concentrate 8,187 10,276 Bulgaria 5,502. 
Metal, including alloys, all forms: 
Süd.. ꝰ .. 88 14,388 16,008 Netherlands 7,141; France 2,912. 
Unwrought.................... 286,407 809,827 France 88,757; West Germany 58,886; 
Netherlands 56,113. 
Semimanufacturees 174,452 220, 082 Nother laada 108,380; United States 
20,986. 
Germanium metal, including alloys 
kilograms.. 7,800 5, 800 Mainland China 2,000; Italy 1,800. 
Gold metal, unworked or partly worked 
thousand troy ounces.. 180 548 Switzerland 272; United States 135. 
Iron and steel: i 
Ore and concentrate, except roasted 
pyrite. ........... thousand tons 62 17 France 17. 
pening pyrite....----------- do.... 230 271 West Germany 270. 
etal: 
S do 818 748 West Germany 482; France 171. 
Pig iron, including cast iron, 
sponge iron, powder and shot 
thousand tons 97 85 France 53. 
Ferroalloys. ............. do.... 67 64 Italy 21; United States 16; France 11. 
Steel, primary form do.... 1,094 1,857 France 514; West Germany 882. 
Semimanufactures: 
Bars, rods, angles, shapes, sec- 
SIONS os es eo ee do.... 4,244 4,894 West Germany 1,422; United States 1,319; 
Netherlands 649. 
Universals, plates and sheets 
0.... 8,133 8,629 West Germany 1,264; France 877; United 
States 246. 
Hoop and strip. dd do.... 724 765 West Germany 285; France 171. 
Rails and accessories do.... 66 88 Italy 17; United States 13; Switzerland 8. 
77 ek tse te eed O.. 825 363 United States 118; West Germany 58. 
Tubes, pipes, and fittings. do 193 218 N 36 64; West Germany 49; France 
Castings and forgings, rough 
do.... 58 25 West Germany 6; France 5. 
Ore and concentrate 1,051 15 NA. 
OxIdes | cL ooocucon Sede eruca cs 5,810 7,176 Netherlands 5,140. 
Metal, including alloys: 
DOPED Lu. Couocméuo reme tats 2,262 5,293 West Germany 1,876; France 1,776. 
Unwrought. ..................- 58,069 64,101 Netherlands 43,635; United States 12,608. 
Semimanufacturees 7,279 6,783 Netherlands 2,251; Sweden 739; France 
414. 
Magnesium metal, including alloys, ali 
(OPE leue d x ee cet 176 209 United States 162. 
Manganese ore and concentrates 2,586 8,019 Yata Kingdom 1,056; West Germany 
54. 
Nickel: 
Matte, speiss, and similar materials 16 NA. 
Metals, including alloys: 
BOND (AAA mui .599 811 West Germany 422; Netherlands 125. 
Unwrought.................... 24 45 France 10. 
Semimanufactures 270 207 Mainly to West Europe. 


See footnotes at end of table. 
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Table 2.~Belgium-Luxembourg: Exports of selected mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal destinations, 1968 
METALS—Continued 
Platinum-group metals, including alloys, 
all form thousand troy ounces. . 15 26 United States 10. 
Selenium, elemental. ......... kilograms.. 32, 800 24,700 Poland 6,300; Italy 5,200. 
Silver metal, including alloys 
thousand troy ounces.. 8,112 17,168 Netherlands 5,379; West Germany 4,620; 
France 2,97 7. 
Tellurium and arsenic. ....... kilograms.. 7,100 14,000 Netherlands 8,500. 
Tin: 
Ore and concentrate long tons. . r 856 233 Spain 218. 
Giles do 128 207 est Germany 103; France 50. 
Metal, including alloys: 
SOIRS. ou ch ⅛˙ AAA do.... r 124 144 West Germany 80; France 33. 
Unwrought.............. do r8,821 4,401 France 1,973; West Germany 880. 
Semimanufactures. ....... do.... r 90 164 West Germany 66; Netherlands 20. 
Tungsten: 
Ore and concentrates 6 88 Netherlands 21. 
zi Metal, including alloys, all forms 4 2 NA. 
nc: 
Ore and concentrate 26,858 49,973 France 32,249; Netherlands 9,661. 
Metal, including alloys: 
i kc t RSxISli E 7,155 8,086 France 7,315. 
Blue powder. 86,353 40,810 West Germany 10,741; France 65,469; 
United States 4,377. 
Unwrought..................-. 136,170 151,361 West Germany 88,111; France 12,248. 
Ou Semimanufactures 9,653 11,418 France 3,545; Italy 1,486. 
ther: 
Ore and concentrate 105 1,086 Netherlands 52. 
Ash and residues containing nonferrous 
metals: 
GGG «?; eweinindineweste ses 1,504 6,414 Netherlands 5,072. 
) ³˙ AA oad oe ae ok 10,222 33,512 Netherlands 29,619; West Germany 2,226. 
ONG? 2.2 Sete ck 8 8,695 18,853 Sweden 6,499. 
Metals, including alloys, all forms. ... 3, 820 9,261 United States 3,159; Japan 1,858. 
NONMETALS 
Abrasives natural, pumice, emery, natural 
corundum................L lc. c.l... 492 855 Italy 612; Netherlands 189. 
Barite and witherite.................... 45 63 NA. 
Boron materials: 
Crude natural borates. 4,436 70 NA. 
Oxide and acid 18 17 NA. 
Cement thousand tons 1,338 1,371 Nee nds 1,086; Cameroon 58; Gabon 
Chalk-. .ovilo.nlllunvueeduzwadlewdee ias 103,754 110,169 Netherlands 86,163; West Germany 6,667. 
Clay and clay products: 
Crude clays: 
ell! ⁵ 1,240 1,069 NA. 
Refractory.........-----..----- 6,855 5,854 Netherlands 4,037. 
Other Locate eu 8 1,579 2,779 France 625. 
Products: 
Refractory (including  nonclay 
DICKS) ueni 8 21,748 21,369 France 11,036; Netherlands 4,139. 
Nonrefractory. . thousand tons 32 27 Netherlands 15. 
Diamond: 
Gem, not set or strung 
thousand carats.. — 3,736 4,904 India 1,816; United States 968. 
Industrial. .................. do.... 9,795 9,991 United Kingdom 4,127; United States 
1,897; Switzerland 763. 
Diatomite and other infusorial earths. .... 870 292 NA. 
Fertilizer materials: 
Crude: 
Nitrogenous.......-.--.-----..- 44 391 NA. 
Phosphatic.................... 21,095 18,057 Netherlands 4,099; United Kingdom 2,954. 
FOLABHIC ou A 8 , 242 827 NA. 
Manufactured: 
Nitrogenous (mitogen d 
ousand tons r 178 196 France 52; West Germany 50. 
Phoephatic.............. do.... r 328 328 France 138; West Germany 72; Austria 21. 
Potassi cc do r 566 516 United Kingdom 85; Japan 46 
CVVT do 477 936 France 592; West Germany 122. 
Ammon ia 61,573 147,896 France 131,417. 
Dr ³˙i] mmm ĩͤ K ͤ b eee ee 2 469 NA. 
Graphite, naturallllè“M‚!XM.M.˖ln.. l2... 33 NA. 
Corum and plasters. ....-------------- 10,694 10,812 Netherlands 10,056. 
Mie JJ ͤ 8 thousand tons.. 442 442 Netherlands 349. 
ica: 
Crude, including splittings and waste. 88 738 NA. 
Worked, including agglomerated split- 
Ir! 888 297 395 United Kingdom 181; Switzerland 70. 
Pigments, mineral, including processed 
ron Ooxides LL. Lc e ccce cere 220 175 France 59. 


See footnotes at end of table. 
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Table 2.—Belgium-Luxembourg: Exports of selected mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1967 
NONMETALS— Continued 
Precious and semiprecious stone, except 
diamond, including synthetic stones 
thousand carats.. 45,054 


Stone, sand and gravel: 
Dimension stone, crude and partly 
worked, calcareous, marble, and 


heren thousand tons.. 1,294 
Dolomite, chiefly refractory grade T 
Obese 
Gravel and crushed rock. ....... do.... 5,477 
Limes tone o... 807 
Quartz and quartzite .----------- 71,655 
Sand, including metal-bearing 
thousand tons.. 2,886 
Sulfur 
Elemental, all forma 10,249 
Sulfuric acid 35% ĩðVy EE 83,180 
Talc, steatite, soapstone, and pyrophyllite. 8,485 
Other nonmetals, n. e. s.: 
Slag, dross and similar waste, not metal 
bearing: 
From iron and steel manufacture 
thousand tons.. 2,143 
Slag and ash, n. e.. 81,855 
MINERAL FUELS AND RELATED MATERIALS 
pep nal and bitumen, natural............ 196 
Carbon black kk 8,221 
Coal and briquets: 
Anthracite and bituminous coal 
thousand tons.. 1, 524 
Briquets of anthracite and bituminous 
ep ß do 94 
Coke and semicoke, ..............- do.... 414 
Gases, all kind 71,776 
Petroleum: $ 
Crude and partly refined 
thousand tons 275 
Refinery products: 
asoline, including natural 
0...- 1,400 
Kerosine and jet fuel..... do.... 239 
Distillate fuel oil... ...... do.... 4,968 
Residual fuel oil. do 2,4656 
Lubricants... ...........- do.... 174 
dun jelly and wax........... 897 
Pitch coke................- 58,049 
Petroleum coke. ........... 32,521 


Bitumen and other residues.. 236,889 
r Revised. NA Not available. 


Table 3.—Belgium-Luxembourg: 


278,031 


1968 Principal destinations, 1968 

76,154 "nU oe 82,293; West Germany 
6,556 France 6,812. 
1,6517 Netherlands 1,477. 


784 Netherlands 479. 

France 2,958; Netherlands 2,619. 

858 Netherlands 730. 

Netherlands 26, 670; West Germany 20,878. 


France 962; Italy 471; West Germany 257. 
West Germany 436; Brazil 389. 

France 84. 096. 

Sweden 8,047; West Germany 2, 148. 


Netherlands 1, 828; France 628; Finland 30. 
Netherlands 99,147. 


184 NA. 
4,260 NA. 


France 606. 


100 France 75. 
828 France 177; Sweden 65. 
56,570 Spain 10,789; France 9,980. 


151 West Germany 161. 


United Kingdom 542; West Germany 407. 
Netherlands 244. 

West Germany 674; Netherlands 328. 
United States 363; United Kingdom 350. 
207 Netherlands 75; Italy 20. 

598 Mainly to West Europe. 


France 24,234. 
United Kingdom 9,000; Norway 5,000; West 
Germany 5,000. 
Netherlands 185, 000; United Kingdom 
0. 


Imports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal sources, 1968 
METALS 
Aluminum: 
Bauxite and concentrate 8,103 11,333 Guyana 6,728. 
Oxide and hydroxide.............. 14,007 12,161 West Germany 9,919. 
Metals, including alloys: 
Senn ees mE SM. 1,729 2,120 Netherlands 608; France 358. 
Unwrought.................. 139,983 159,424 France 58,226; United States 29,980. 
Semimanufactures 22, 760 23,042 West 5 12,338; Netherlands 
Antimony: i j 
Ore and concentrate 8,827 11,106 p 04099 ; Republic of South Africa 
Metal, including alloys, all forms 110 28 France 16. 
Beryllium metal, including alloys, all 
r clou ecco kilograms.. 880 200 Mainly from European Economie Com- 
munity. 
Bismuth metal, including alloys, all 
[OF e saene aaka a E 91 171 Canada 78; Peru 24. 
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Table $.—Belgium-Luxembourg: Imports of selected mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal sources, 1968 
METALS— Continued 
Cadmium metal, including alloys, all 
GCC ( ³ð i mee SETS 398 635 Congo (Kinshasa) 416; Netherlands 97. 
Chromium 
Chromite... ocelzsR Rm TRaWEEA 2,132 14,215 Mozambique 12,262. 
Oxide and hydroxide.............. 446 505 West Germany 292; U.S.S.R. 97. 
Metal, including alloys, all forms... 31 52 France 29. 
Cobalt oxides and hydroxides 
kilograms.. 280 300 Mainly from European Economic Com- 
munity. 
Copper: 
Ore and concentrate 10,778 14,432 United States 8,327. 
Metal, including alloys: 
rr AA 49,848 87.122 wor States 84,846; Netherlands 
13, i 
Unwrought.................- 812,571 877,476 Congo (Kinshasa) 219,499; Peru 26,023. 
Semimanufactures............ 16,833 16,761 Wo 5 7,016; Netherlands 
Germanium metal, including alloys, all 
lO MB ca Ste Sta beh Rea Ed Rd E ME 88 62 France 50. 
Gold metal, unworked or partly worked: 
Unwrought.......... troy ounces.. 1,247,942 1,097,478 Une Engdom 629,608; France 
Semimanufactures.......... do.... 87,698 158,399 United Kingdom 46,326; France 42,305. 
Iron and steel: 
Ore and concentrate, except roasted 
pyrite thousand tons 21,874 26,836 France Henr Sweden 8,059; Mauri- 
tania 1,208. 
. pyr ite do 127 152 France 865; West Germany 35. 
een FFC 0 196 283 France 151; Netherlands 66. 
Pig iron including cast iron, 
sponge iron, powder and shot 
do.... 192 222 West Germany 82; East Germany 52; 
Netherlands 27. 
Ferroalloys...... KITE do 107 123 France 48; Norway 45. 
Steel, primary forms... ..... do.... 827 608 Netherlands 160; West Germany 148. 
Semimanufactures: 
pan. zoda, angles, shapes, sec- 
tio do.... 874 450 France 224; West Germany 138. 
Universali; plates and sheets 
do.... 353 407 West Germany 213; France 104. 
Hoop and strip do.... 87 52 France 27. 
Rails and accessorica a. 85 iste 6 7 France 4. 
Wii C 93 18 17 West Germany 9. 
Tubes, pipes, and fittings 
O.... 161 109 West Germany 50; Netherlands 35. 
Castings and forgings, rough 
do.... 18 4 Netherlands 2. 
Lead: 
Ore and concentrate 180,159 180,728 Canada 64,793; Ireland 45,367. 
, x cde 2,046 2,121 Netherlands 1,772. 
Metal, including alloys: 
Serap ecinic de cesses cece 8,578 11,903 Netherlands 4,589. 
Unwrought.................. 8,143 15,547 bis 3 5,619; Netherlands 
„452. 
Semimanufactures 923 871 West Germany 457. 
Magnesium metal, including alloys: 
S A 79 49 Mainly from West Europe. 
Unwroug ht 688 934 U.S. S. R. 609. 
Semimanufactures 75 83 United States 44. 
Manganese: , 
re and concentrate 285, 499 806,498 Republic of South Africa 95,538; Angola 
4,365; India 35,161. 
Oxides sra auetan ar XE Que 1,816 1,191 Netherlands 1,090. 
Metal. ³˙¹i¹AAAA cc nedawectoun ade 219 244 Republic of South Africa 104; France 88. 
Mercur 76-pound flasks.. 4,548 8,800 Spain 1,392; France 1,189. 
Molybdenum metal, including alloys, all 
(ORNS. gs eee eeu eee cee ee 10 10 Netherlands 4. 
Nickel: 
Matte, speiss, and similar materials. 50 84 Canada 20. 
Metal, including alloys: 
SCC dw tence 1,252 1,977 United States 656; France 414. 
Unwrought. ................- 1,263 1,440 United Kingdom i, 049. 
Semimanufactures............ 1,280 1,187 uin Germany 336; United Kingdom 
Platinum-group metals, including alloys, 
all form troy ounces.. 89,597 28,191 United Kingdom 20,072; France 8,969. 
Selenium, elemental........ kilograms.. 240 9,500 NA. 


See footnotes at end of tabie. 
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Table 5.—Belgium-Luxembourg: Imports of selected mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 
Silver: 
Waste and sweepings 
value thousands 
Metal, including alloys 
troy ounces.. 


Tenun, elemental, including arsenic. . 
in: 


Ore and concentrate... long tons 
Oxide8..... emcee ce do.... 
Metal, including alloys: 
SC cores eee do.... 
Unwrought............ do.... 
Semimanufactures. ..... do.... 
Titanium: 
Ore and concentrate 
Ode cse eec u 


Metal, including alloys, all forms 


Bias ade 
re and concentrate 
Metal, including alloys, all forma 
Zinc: 
Ore and concentrate 


Oxide and peroxide. .............. 
Mee including alloys: 


Blue powder. 
Unwrought. ................. 
Semimanufactures 
Zirconium and hafnium metal, including 
alloys, all form kilograms. B 

Other: 
Ore and eoncentr ate 


Ash and residues containing non- 
ferrous metals 


Crude clays: 


Products: 
Refractory, including nonclay 
pries invase 88 
Nonrefractor / 
Cryolite and chio lite. 
Diamond: 
Gem, not set or strung: 
Rough stones 


Worked............... 8 
Industrial do 
Diatomite and other in fusorial earths. . 
Peldsp aie oc ³⅛VW ⁵ Z 
Fertilizer materials: 
Crude: 
N itrogenou s 
Phosphatic. ...thousand tons.. 
Potassic..............- do.... 
Manufactured: 
Nitrogenou s 
Phosphat ie 
Potassic....... thousand tons.. 
Ghee ec koe wees 
Fluorspar....... ... ccc. cL sss ssl 


—— I IC -- nml 


See footnotes at end of table. 


1967 


$5,957 
10,198 
51 
5.943 
14 

17 
2,762 
117 


14.877 
11.657 


14 


59 
16 


525, 698 
2,104 
893 

192 
14,245 
296 

700 


7,961 


93,761 
198,482 
4 


95,404 
249,515 


15,588 
66,569 
258 


6,972 
598 


9,531 


7,054 
84,795 


1968 


2,580 
156 


33,149 
9,690 


8 


108 
16 


622,108 
2,673 
1,100 
1,278 

19,971 
288 
1,600 


14,123 


89,553 
142,060 


130,781 
219,880 


. 91,259 
71.930 
286 


446, 234 


Principal sources, 1968 


United States $8,528. 


United States 8,546; Saudi Arsbia 7,623; 
United Kingdom 4,823. 
Sweden 48. 


Congo (Kinshasa) 5,834. 
West Germany 8. 


NA. 
Congo (Kinshasa) 1,781; Netherlands 97. 
Netherlands 106; Italy 4. 


Canada 31,551. 

West Germany 5,729; 
1,117. 

West Germany 1. 


Netherlands 49; Portugal 15. 
Netherlands 11. 


Canada 348,093; 
68 , 527. 

Netherlands 1,223. 

West Germany 628; Netherlands 127; 
India 111. 

West Germany 1,084. 

Congo (Kinshasa) 7,998; Canada 3,693. 

Netherlands 110. 

United States 600; France 600. 


Moroco 8,380; Republic of South Africa 


Netherlands 


Congo (Kinshasa) 


West Germany 16,911; France 16,898. 


West Germany 140,741. 
Canada 42,187. 

France 3,805. 
Netherlands 12,156. 
NA 


West Germany 24,829; France 6,592. 
Netherlands 39,258. 


United Kingdom 85,695. 
West Germany 149 935 France 46, 712. 


West Germany 54,190; Austria 11,778. 
Netherlands 60,320; France 8,697. 
Denmark 252. 


United Kingdom 7,803. 

India 292; epublic 791 South Africa 105; 
Israel 105. 

United 1 11 8,845; Congo (Brazza- 
ville) 1 

United States 1,583; Denmark 1,229. 

Norway 14,037; France 1,550. 


Chile 22,221. 
Morocco 1,204; United States 295. 
France 912. 


West Germany 28,013; France 21,861. 
Netherlands 1,028. 

France 466; West Germany 22. 

France 71, 170; West Germany 49,060. 
France 8,743. 

France 421; West Germany 97. 

France 392, 195. 
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Table 3.—Belgium-Luxembourg: Imports of selected mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal sources, 1968 
NONMETALS— Continued 
EFI! ee ee eet e 88,063 113,586 France 108,245. 
Magnesiitee lll... 3,600 4,601 Brazil 1,199; Austria 1,144. 
Mica, all form 1,342 1,821 United Kingdom 343; Norway 288. 
Pigments, mineral: 
Natural, crude. .................. TT8 563 West Germany 259. 
Iron oxides, processed... .......... 6,306 6,158 West Germany 5,261. 
Precious and semiprecious stone, except 
diamond: 
Natural and manufactured.grams.. 2,170,039 8,475,677 Tanzania 1,428,864; United States 
Dust and powder 
value thousands 32, 904 $2,248 Ireland $985. 
Pyrite (gross weight -----.------- 276,139 852,712 Portugal 193,381; Spain 93,946. 
Salt, including brine....thousand tons.. 944 1,140 West Germany 567. 
Stone, sand and gravel: 
Dimension stone and slate, including 
worked 7 16,713 16,840 France 5,518; West Germany 8,950. 
Doole nh 39,760 46,190 France 36,439. 
Gravel and crushed rock 
thousand tons 4,365 4,191 Ne anas 1,686; West Germany 
Limestone, except dimension....... 72, 821 81,623 France 55,821. 
Quartz and quartz ite 12,0858 17,865 West Germany 11,603; Norway 1,560. 
Sand, including metal-bearing 
thousand tons.. 7,457 7,801 Netherlands 6,334. 
Sulfur: 
Elemental; icc. eene 224,118 288,424 United States 205, 975. 
Sulfur dioxidt - 5,931 6,974 West Germany. 6,800. 
Sulfuric aeid.R·˖w 40,177 106,177 West Germany 89,588. 
Talc, steatite, soapstone, and pyrophyl- 
I. a tee mE Cee we 26,825 29,659 Australia 10,243; Norway 5,085. 
Other nonmetals, n.e.8.: ; 
Srl, 52 Sonceces ee 2 5 NA. 
Slag, dross and similar waste, not 
metal bearing: 
From iron and steel manufac- 
túre ye eg et Cee est 231,880 205,742 West Germany 64,125; France 44,222. 
Slag and ash, n.e.8............ 16,579 135,867 Netherlands 16,097. 
MINERAL FUELS AND 
RELATED MATERIALS 
Asphalt and bitumen, natural. ......... 7,705 4,255 Trinidad and Tobago 1,083. 
Carbon black. ....................-..- 17,608 20,462 Netherlands 6,619; West Germany 
Coal and briquets: 
Anthracite and bituminous 
thousand tons 6,888 6,737 West Germany 8,800. 
Briquets of anthracite and bitumi- 
NOUS... 2522 colar scald do.... 831 855 Netherlands 272. 
Lignite and lignite briquets. .do.... 137 98 West Germany 94. 
Coke and semicoke. ............ do.... 3.702 4,471 West Germany 8,398. 
Gases, all kinds 36,727 NA 
Peat, including peat briquets and litter 
thousand tons 50 51 Netherlands 26. 
Petroleum: ; 
Crude and partly refined do 17,588 23,394 Libya 4,242; Iran 8,960; Kuwait 8,218. 
Refinery products: 
Gasoline, including natural 
do.... 581 609 Netherlands 318. 
Kerosine and jet fuel. do 50 158 Israel 71; Italy 35. 
Distillate fuel oil do.... 2,666 1,999 Netherlands 512; Italy 418. 
Residual fuel oil do.... 2,570 2,881 West Germany 618; U.S.S.R. 282. 
Lubricants. ........... do 287 317 United States 81: Netherlands 78. 
Mineral jelly and wax...do.... 9 9 West Germany 4. 
Other: 
Pitch coke............... 468 256 NA. 
Petroleum coke 
thousand tons 91 109 United States 103. 
Bitumen and other residues 
do.... 65 74 France 46; Netherlands 10. 


NA Not available. 
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Metals.—A luminum.—Construction began 
of Alusuiss’s new aluminum smelter at 
Amay near Liége. The plant is scheduled 
to go on stream at the end of 1971 or at 
the beginning of 1972, with an annual 
capacity of 84,000 tons. (A previous 
announcement indicated a capacity of 
66,000 tons.) About 24 percent of the 
metal output will be delivered to the Sidal 
aluminum-product plant at Dulfel. Sidal 
will also be represented on the managing 
board of the new smelter. Reportedly, 
investments will total $700 million.2 

Copper.— Imports of blister copper and 
anodes provided most of the raw copper 
processed by Belgium's refineries during 
1969. The Olen plant operated at full 
capacity by Société Général Métallurgie de 
Hoboken, remained the principal producer 
of electrolytic copper in the country. The 
plant’s annual electrolytic copper capacity 
was increased from 210,000 tons to 240,000 
tons during 1969. Plans were readied for a 
further increase of capacity up to 270,000 
tons. However, the date for completion of 
the second expansion phase was not 
announced. The construction of a new sec- 
tion for semicontinuous casting of copper 
plates continued, and the completion date 
was set for early 1970. 

Iron and Steel.—Belgium's iron ore pro- 
duction of about 93,000 tons was insuff- 
cient to satisfy demand. The iron and steel 
industry operated almost entirely on 
imported iron ore during 1969. 

Belgium increased steel production by 12 
percent over that of 1968; the trend away 
from Thomas production and toward 
oxygen steel continued. The increase was 
entirely in oxygen-processed steel. Domestic 
steel consumption accounted for 25 percent 
of national output. The merger between 
Cockerill-Ougrée- Providence, Belgium's 
largest operating company, and Espérance- 
Longdoz was continuing according to a 
flexible schedule. The combined produc- 
tion of the two firms is slightly more than 
one-half the national total. The EEC has 
approved the merger. Investments by the 
steel industry were about $100 million, 
approximately $26 million more than in 
1968 when investments were at a 10-year- 
low. Although one new blast furnace and 
one replacement blast furnace were under 
consideration the bulk of investment funds 
went into plant modernization. 
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Lead and Zinc.— The lead and zinc 
smelting-refining industry of Belgium oper- 
ated at capacity during 1969, and Belgium 
produced about 110,543 tons of lead and 
260,593 tons of zinc. All production was 
based on imported lead and zinc raw 
materials. According to preliminary figures, 
the principal suppliers of lead and zinc 
raw materials in 1969 were Canada, Congo 
(Kinshasa) , Ireland, and Finland. 

The Société des Mines et Fonderies de 
Zinc de la Vieille-Montagne, S.A., Compag- 
nie des Métaux d’Overpelt-Lommel et de 
Corphalie, S.A., and Métallurgie Hoboken 
continued as the principal lead and zinc 
producers in the country. Modernization 
and improvement of existing facilities, 
rather than huge investments for new 
plants, were the general practices of the 
three principal lead and zinc producers of 
Belgium. At Hoboken new facilities for 
recovery of bismuth went on stream. How- 
ever, details on capacity and other techni- 
cal characteristics were not disclosed. 

Other Nonferrous Metals.—Belgium pro- 
duced cadmium, bismuth, germanium, 
selenium, and precious metals as 
byproducts of its smelting operations, In 
addition Belgium produced significant 
quantities of cobalt and radioactive ele- 
ments and compounds from imported raw 
materials. Most of these products were 
ex ported. 

Nonmetals. — Cement. — During 1969 
cement producers operated 14 plants with 
28 kilns. The largest producers were S.A. 
Cimenteies CRB with five plants and a 
total capacity of 2.2 million tons per year 
and Ciments  d'Obourg S.A. with an 
annual capacity of 1.5 million tons. 

Diamond, Precious Stones, and Gems.— 
Belgium remained a significant processor 
of imported raw diamond and other gems 
and precious stones. Foreign competition 
and the lack of replacements of aging cut- 
ters represented serious problems for the 
future of the industry. 

Mineral Fuels.—Liquid fuels and natural 
gas remained the principal sources of 
energy in Belgium during 1969, and con- 
tinued to displace domestic coal in the 
country's energy market. 

Coal.—The regressing Belgian coal 
industry continued to face the same prob- 
lems as in the few past years. During 1969, 


2 Where necessary, values have been converted 
from Belgium Francs (BF) to U.S. dollars at the 
rate of BFs50—US$1.00. 
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the level of ccal production was reduced 
by 11 percent, and the demand for coal 
fell approximately 5.5 percent. Both 
exports and imports were slightly below 
1968. The industry however, registered 
some positive aspects by significantly 
reducing stocks of coal at mines, and by 
raising the miners' productivity index. 

Six mines were shut down during the 
year, all in the southern fields. Three 
mines were closed in the Charleroi Basin, 
two in the Liege Basin and one in Center. 
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southern fields. The 25 mines in operation 
at the end of 1969 contrast sharply with 
the 75 mines operating at the beginning of 
the past decade. 

Compared with the 1952 level, the 
number of operating mines in 1969 had 
been reduced about one-sixth and the 
number of workers to about one-fourth. 
Coal production at 13.2 million metric 
tons was less than one-half of the 1952 
record, while the productivity index for all 
underground mines was more than double. 


Of the remaining 25 operating mines, five The following tabulation shows the 
are located in Campine and 20 in the changes: 
Production Employment Productivity 
Year No. of (thousand (thousands, (metric tons 
Mines metric tons) underground) per man-shift, 
underground) 
;;» 8 143 30,354 * 119,578 1,146 
/ ˙ AAA eeu 75 22, 465 11,333 1,358 
1955. dee els ce ee 54 19,756 57, 465 1.874 
17 cu xL elc 31 14,507 37,114 2,232 
1J/§ö·Ü ete sk 25 13,200 30,552 2,397 


Imports of coals in 1969 declined only 
slightly from last year. The trade was 
marked by increases from non-EEC sources 
and a decided reduction from the EEC. 
Among the non-EEC suppliers, the United 
States maintained its leading position, 
Poland ranked second, and the U.S.S.R. 
followed third. 

Apparently Belgium's coal consumption 
(20.3 million tons in 1969) declined by 
more than 1 million tons in 1969, chicfly 
as a result of the drop in the indigenous 
coal output. Imported coal accounted for 
32.8 percent of the coal consumption com- 
pared with 31.6 percent in 1968. Coke 
plants were the principal coal users, with a 
consumption of 9,488 thousand tons of 
coal. Except for the coking sector, all other 
consumer groups used less coal in 1969 
than in 1968. 

Petroleum and Natural Gas.—Bclgium 
remaincd a large crude-oil processing coun- 
try during 1969. The industry is com- 
pletely based on imported crude oil; it has 
no domestic output and there has been 
only limited exploration for liquid hydro- 
carbons. The growth of Bclgium's petro- 
leum industry continued during 1969, 
although there were no new refineries 
commissioned. The expansion of two refin- 


cries at Antwerp, that of International Oil 
by 2.7 million tons and Rafinerie Bclge by 
2 million tons, increased the total refinery 
capacity to 28 million tons per ycar. ln 
addition, the Belgian-U.S.S.R. enterprise, 
Nafta-B, a new company in Antwerp, was 
building a tank farm with a capacity of 28 
million cubic feet on a  68-acre site 
intended for refined products from the 
U.S. S. R. 

The Chevron Company has received 
Government approval for a 5-million-ton- 
per-year refinery at Feluy near Nivelles. 
Crude oil for this new refinery will be 
delivered through the Rotterdam-Antwerp 
pipeline, in which Chevron has a 16-per- 
cent interest, and through an extension 
Chevron will build at its plant site near 
Feluy. Reportedly it will also build prod- 
uct lines to customers in southern Belgium 
as wcll as to Brussels and Antwerp. The 
refinery is scheduled to go on stream in 
mid- 1971. 

The conversion to imported natural gas 
from the Netherlands continued during 
1969 in Belgium. About 7,000 million 
cubic meters of natural gas was delivered, 
and at yearend 1969, natural gas had 
reached about 50 percent of Belgium's 1.5 
million gas consumers. 
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LUXEMBOURG 


The iron and steel industry of Luxem- 
bourg continued as the only segment of 
the country's mineral industry that was of 
significance by European standards. Pro- 
duction of other mineral commodities, 
mostly quarry products and manufactured 
fertilizers, were of local importance only. 

Although official trade data were reported 


together with that of Belgium, it is known 
that imports of iron ore, nonferrous 
metals, and fuels were essential to supply 
Luxembourg's mineral-processing indus- 
tries. Roughly about 70 percent by value 
of the country's total exports can be 
attributed to export of iron and steel 
products. 


Table 4.—Luxembourg: Production of mineral commodities 
(Thousand metric tons unless otherwise specified) 


Commodity 1967 1968 1969 e 
METALS 
Iron ore and concentrateknk cll lll... 6,304 : 6,393 6,400 
Pig iron (including blast furnace ferroalloys)............... 3,963 r 4,308 4,872 
Steel ingots and castings... .... 2. c. LLL Ll lc lll... 4,481 r 4,834 5,500 
Semimanufacture s 3,531 8,771 8,800 
NONMETALS 
Cement, hydraulic t 186 191 190 
Gypsum and anhydrite, erude d 11 9 
Fertilizers, manufactured: Phosphatic: 
Thomas slag, gross weight____._....-...---------.--- e 750 730 750 
Other (P;0; contenttti dd 120 110 120 
Quartz, quartzite, and glass sand. . thousand cubic meters. . 27 25 27 
Stone, sand and gravel, n.e.s.: 
Molding sand.......... TROC a shee er E at 28 24 24 
Stone: 
Building stone: 
Rough-cut........... thousand cubic meters e 26 20 20 
Facing thousand square meters. . e 6 5 4 
Cut stone, erude thousand cubic meters 1 1 1 
Crushed tek sra emus do.... e 160 150 160 
Dolomite- o lsollcio mode eec muDE eid ees 171 170 180 
Em ð cee ⁵ 8 30 28 20 
Paving blocks thousand pieces 85 33 30 
MINERAL FUELS AND RELATED MATERIALS 
Coke, gas pDlart. uo roe ee ee 8 * 10 10 10 
Manufactured gas PEE en million cubic meters. . 25 24 23 


* Estimate. r Revised. 
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Metals.—Iron and Steel.— The iron and 
steel industry, employing about 47 percent 
of all wage earners, remained by far the 
most important segment of the country’s 
minerals industry. The small Grand Duchy 
of Luxembourg produced inadequate 
quantities of iron ore to cover the demand. 
Iron ore production totaled about 6.4 mil- 
lion tons, and imports, mostly from 
France, were essential for the operation of 
the steel industry. Reserves of iron ore 
amounted to about 200 million tons, and 
the deposits covered an area equal to 
approximately 1.4 percent of the country's 
total surface. The metal content of ore 
was low and varied between 20 and 30 
percent, averaging 28 percent. Nine open 
pit and four underground mines were in 
operation. 


Steel production totaled 5.5 million tons. 
Aciéries Réunies de Burbach-Eich-Dude- 
lange, S.A., Luxembourg (ARBED) was 
the largest iron and steel producer in the 
country. The increase in production 
resulted mostly from new facilities. In 
broad outline the new investments will 
provide for concentration of pig iron pro- 
duction at the Esch-Belval plant and will 
include construction of two blast furnaces 
and an ore crushing and processing plant, 
as well as a new LD-AC converter for the 
Differdange Division and the expansion of 
the wire- rod facilities in the various 
ARBED divisions. 

S.A. Minière et Métallurgie de Rodange, 
Luxembourg’s other steel producer and a 
specialist in wire rods, completed a rolling 
mill in October and has announced plans 
for a new blooming mill modernization 


program. 
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The Mineral Industry of Bolivia 


By Frank E. Noe? 


The political stability and economic 
progress which had existed for the past sev- 
eral years came to an abrupt end in 1969 
as the result of several events which pre- 
cluded normal, healthy development of 
private enterprise, particularly in the field 
of mineral resources, in Bolivia. The cli- 
mate for investment in the mineral indus- 
tries, which had been stimulated by Presi- 
dent René Barrientos, suffered a severe 
setback in April when the President was 
killed in a helicopter crash. Political devel- 
opments subsequently culminated in a 
takeover of the Government by a group of 
Army officers with General Alfredo Ovando 
Candia as President of the military coup. 
The military Government issued a mani- 
festo outlining its economic program as 
being a system neither capitalistic nor so- 
cialistic but rather nationalistic and revo- 
lutionary. Principal economic objectives 
listed by the new regime were to reassert 
the country's sovereignty over natural re- 
sources, expand the mining industry, pro- 
tect national capital, control imports, and 
reorganize the system of the exports of 
metals and minerals. Simultaneously with 
the declaration of its economic precepts, 
the military government annulled the Pe- 
troleum Code of 1956. Although General 
Ovando announced on October 11, 1969, 
that the Bolivian Gulf Oil Co. (BOGOC) 
would not be nationalized, the revolution- 
ary government, on October 17, national- 
ized BOGOC, an American company with 
heavy investments in the Bolivian oil busi- 
ness. This created a tremendous anxiety 
among private enterprises in Bolivia, and 
clarification of the future policy of the 
new Government was still awaited at year- 
end. 

The following is a list of Supreme De- 
crees and Supreme Resolutions proclaimed 
during 1969 which are of particular signif- 
icance to the mineral industry: 


D. S. Number 08635, January 29, 1969: 
Authorizes the Banco Minero de Bolivia 
(BAMIN) to buy and sell gold as well as 
silver and platinum. It authorizes the Cen- 
tral Bank, through a revolving credit, to 
lend BAMIN capital required to buy Bo- 
livian gold production. All producers of 
above metals must sell production to 
BAMIN and will be paid world market 
prices (London Metal Exchange) less 
transportation, insurance, refining, and 
commercialization costs. Producers of com- 
plex minerals which also contain gold, sil- 
ver, and platinum may continue to export 
their product as before. 

D. S. Number 08676, February 26, 1969: 
Lifts fiscal reserve status of 487,088 hec- 
tares in zone J and gives the potential oil - 
gas land reserve to Yacimientos Petrolíferos 
Fiscales Bolivianos (YPFB). 

D. S. Number 08871, July 31, 1969: All 
the potential oil- or gas-bearing ground is 
now considered a Government reserve area 
except that land under concession to YPFB 
or private oil companies. 

D. S. Number 08872, July 31, 1969: Re- 
quires those companies that supply special- 
ized technical services and who wish to be 
considered as contractors in Bolivia to be 
accredited by the Ministry of Mines and 
Petroleum. They must hire a legal repre- 
sentative with an office in La Paz and 
must deposit a guarantee of $10,000 to the 
order of the Dirección General de Pe- 
tróleos in the Central Bank. No foreign 
company is allowed to supply those serv- 
ices that can be carried out by national 
contracting companies, Those contracting 
companies with authorization to work in 
Bolivia must have at least 85 percent Bo- 
livian nationals on their payroll. 

D. S. Number 08873, July 31, 1969: 
Turns over to YPFB all Government re- 


1 Chief Latin America specialist, Bureau of 


Mines, Washington, D.C. 
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serve areas where potential gas or oil de- 
posits may be found. 


D. S. Number 08936, September 26, 1969: 
Annuls the Petroleum Code and its Regu- 
lations decreed respectively on October 26, 
1955, and January 24, 1956. 


D. S. Number 08950, October 6, 1969: 
Establishes that all tin-ore and tin-concen- 
trate producers in Bolivia must offer to 
sell to the Empresa Nacional de Fundi- 
ciones (ENAF), starting November 1, 1969, 
the quantity and quality of the above tin 
products that ENAF estimates the produ- 
cer can supply. 


D. S. Number 08956, October 17, 1969: 
Decrees the nationalization of the Bolivian 
Gulf Oil Co. (BOGOC). 


D. S. Number 08959, October 25, 1969: 
Obligates the surrender to the Central 
Bank of Bolivia of 100 percent of the for- 
eign exchange arising from exports by the 
public and private sectors at the rate of 
exchange of $b11.875 per dollar, except for 
expenditures associated with sales. All for- 
eign currency needed for import of ma- 
chinery, freights, etc., is to be rebought at 
the Bank's selling rate of $bl2.132 per dol- 
lar. Except for YPFB, entities of the public 
sector and the enterprises subordinate to 
them will pay 20 percent of their net prof- 
its to the State. YPFB will pay 19 percent 
of gross production value in addition to 
the departmental royalties of 11 percent of 
gross production value. As of October 25 
up to December 31, 1970, the private min- 
ing sector will set up as a time deposit, 
with a minimum period of ] year, in Bo- 
livian owned national banks at the time of 
obligatory surrender of foreign exchange, 
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value of their exports or sales: small min- 
ers—1.5 percent; medium miners—2 per- 
cent; other mining firms—3 percent. In ad- 
dition, all private firms will set up in 
national banks, in the form of time depos- 
its for a minimum of 1 year, all the divid- 
ends or sharing in profits declared in favor 
of the stockholders or partners, after the 
payment of taxes on total income. 


D. S. Number 09009, November 27, 1969: 
Declares as a national reserve all mineral 
deposits in the Provinces of Mamoré and 
Itenez, Department of Beni. 


D. S. Number 09016, November 27, 1969: 
Declares that the gold-mining concessions 
of BOL-INCA Mining Corp. are cancelled 
and reverted to the State. 


D. S. Number 09028, December 10, 1969: 
Gives the Banco Minero the total Bolivian 
mineral export monopoly and annuls Arti- 
cle 201 of the Mining Code. However, if 
mineral producers can show BAMIN by 
their contracts that they can obtain better 
conditions or financing terms than BAMIN 
offers, they are free to sell their products 
to others. They must still register their 
contracts both with BAMIN and at the 
Central Bank. All such producers, includ- 
ing Corporación Minera de Bolivia (COM- 
IBOL), must pay BAMIN commissions on 
the total mineral export value ranging 
from 0.25 percent on zinc concentrates to 
1.50 percent on high-grade tin, wolfram, 
copper, antimony, silver, and mercury. 


The contribution of the mineral indus- 
try to the gross domestic product of Bo- 
livia decreased from 17 percent in 1968 to 
15 percent in 1969; however, the industry 
accounted for 95.5 percent of the total 


the following percentages on the gross value of Bolivia's f.o.b. exports. 
PRODUCTION 
Except at the operations of COM- shown for most metals and nonmetals ex- 
IBOL, actual production is not meas-  cept for bismuth, gold, and asbestos. Zinc 


ured. For the small and medium mines, 
production is measured by exports with 
the exception that free gold and insignifi- 
cant silver production from alluvial sources 
is not exported regularly but is purchased 
by the Central Bank through BAMIN. 
During the year, production gains were 


production increased 133 percent, and lead 
gained almost 14 percent as a result of the 
initiation of operations at the country's 
largest zinc mine. Production of natural 
gas dropped an estimated 1$ percent but 
there was little change in the production 
of crude petroleum or refinery products. 
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Table 1.—Bolivia: Approximate production of mineral commodities 
(Metrie tons unless otherwise specified) 
Commodity 1967 1968 1969 » 
METALS ! 
Antimony: 
Mine output, metal eonten x l . LLL Lll ee 11,276 11,117 18,187 
% ²ↄ˙² ei d yd ĩèͤ d eL I Ee E 147 28 
Beryllium, beryl concentrate ee gross weight I- hee 
Bismuth: 
Mine output, metal conte 502 r 611 607 
%] ]w ⁵ ] dd ⁵ ². mex . ĩðOAi. ⅛5;é ee Lee ß 8 8 
Copper: 
ne output, ‘octal (XR AA AAA EE RES 6,087 t 7,131 7 13 
Gold, mine casa metal content troy ounces.. 55,069 68,266 «51,000 
Tron Ore: cll ... ⅛ r sss ↄ ³ d ma y — "eunt e 1,765 
Mine output, metal content r20,242 21,684 24,708 
Metal, including I6—d7»»»»»˖˖„˖„˖˖ ⁰ d acte N 
e ed SR eee M eR RN qe ce 76-pound flasks.. 100 184 
savers mine output, metal content. .............. thousand troy ounces.. 4,515 6,180 6,018 
Mine output, metal conte ek long tons.. 26,890 * 28,945 29,415 
Metal, including alloyssuUͤ—mB 2 do 800 . 47 
Tungsten, mine output, metal content._..........-....-..------------ 1,546 11.771 
Zinc, mine output, metal content ek 16,754 211, 228 26,195 
NONMETALS 
Asbestos I- ]ðQmiA.. ⁵ðUĩ ⁵³⅛ AAA ³˙¹w¹à qus a EENAN K RUE ME DUE aed 4 $^ uic 
UUö!öÄ˙ͥ ⁰Ü¹rd., ]] ¹ mur -mv: 86 thousand tons 62 71 
Gypsum, erudgde ...d pene „100 1,600 8,618 
SS. ⁵V)ſſſſVꝙſꝙfĩõ¹ſͥ0ͤũ ð -/ ³Ü¹¹ꝛ ͤ⁰ſy E EI d eee 4.445 NA NA 
Sulfur, Sent! ucdiN Seam noa aid ms * 50,307 85,429 86,219 
MINBRAL FUBLS AND RELATED MATERIALS 
Gas, natural, gross production... nnn million cubic feet.. 80,465 192,688 28, 409 
Natural gas liquids: 
Natura „ cd one odisse eua ee E 42-gallon barrels.. 65,661 NA NA 
Liquefi petroleum gas do.... 8,142 NA NA 
Petroleum: 
rad,; ³ð2 dtencs thousand 42-gallon barrels.. 14,527 14,974 14,759 
Refinery products 
Gasoline, motor. ............ Lll lll lll lll ll lll ll. do.... 1,507 1,652 1,846 
Kerosine and jet fuel................................- do.... 679 740 808 
Distillate fuel oil. ............ 2... .. L2 lll. lll Lll l2... do.... 762 624 612 
Residual fuel oil... ............. 2.122 ee eee do.... 792 1.020 958 
Liquefied petroleum gas do 8 21 27 
* Estimate. v Preliminary. r Revised. NA Not available. 


1 COMIBOL production plus exports by small and medium mines and smelters unless otherwise noted. 


3 Exports by small and medium mines. 


TRADE 


Preliminary figures indicated an export 
value for minerals of $140 million 2 
(f.o.b. and $25.3 million for petroleum, 
an increase over 1968 figures of $22.2 mil- 
lion and $200,000, respectively. Tin contin- 
ued to be the principal export although 
its share of the total export market 
dropped from 53 percent in 1968 to 49 
percent in 1969. Although the quantity of 
metallic mineral exports increased slightly 
over 23,000 tons, zinc alone accounted for 
almost 15,000 of this difference. On a value 
basis, however, zinc exports increased only 
$4.84 million while tin and antimony in- 
creased respectively $9.9 million and $4.9 
million. Data pertaining to Bolivian im- 
ports on a commodity basis are not yet 
available for 1968. 


'The relation of mineral trade to total 
trade for 1967-1969 is tabulated below: 


Value (million dollars) 


Mineral Total 
commodity commodity 
trade trade 
Exports (f.o.b.): 
19672. ole oss 146 153 
19688 — 143 150 
1969999 165 178 
Impona (c.i.f.): 
. 15 151 
19 icocReSS NA 153 
19889ͤ -- NA © 167 


Estimate. NA Not available. 


2 When necessary, values have been converted 
from Bolivian dollars (B$) to U.S. dollars at the 
rate of $B11.885—US$1.00. 


134 MINERALS YEARBOOK, 1969 
Table 2.—Bolivia: Exports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 
METALS 

Antimony: 

In ore and eoncentrsss P 11,468 11,070 

Metal, including alloys, all formſnm)hee „„ „„ 47 
f 2 ee cents Sees LI LU Resa M owe ie qu e ere kilogramw ess 1,809 
Bismuth, in ore and concentrate... 22.2.2 ee en en ee ee ee ee ee eee 531 575 
Copper, in ore and concentrate... ....... LLL Llc LLL cll LLL LLL eL L2 Lll nee 6,342 6,930 

Old ah cre al ale ————— neve S troy ounce 1,157 745 

Lead: 

In ore and concentrateů nnn „„ 19,937 ) 22 826 
Metal, including alloys, all form „„ 851 , 
Mercury dd ERI CREE eL 76-pound flasks.. 140 134 
Siver in ore and concentrate........-......-.....--.------ thousand troy ounces.. 4,518 5,180 

in: 
In ore and concentrate............-...-- c ee LLL eL eee eee eee long tons.. 25,941 28,945 
Metal, including alloyßꝶ 2. 2 lll Ll Ll Lc LL LL Lll cll llle ll. do 1,08 
Tungsten, in ore and eoncentralttn“kEk. nns 54 1.811 
Zinc, in ore and concentrate „„ 16,697 11,785 

NONMETALS 

ARDORÍON . AV... ͤ ⅛ A ĩð«2; ĩðW-. ͥͥ⁰ͥꝗ⁰yqaũ dd ð- ⁰ ute. 4 1 
P ꝗꝙ ſ ³¹³ AA hdd ³ Ad ³2A EE LEE ae & 1,390 1,600 
)))!!!!!! ⁵ð ſ TTT 8 4,7144 


Gas, hydrocarbon... .........-----.-------------- 
Petroleum, erudde k- 


—ͤ—ñ—6ä—ẽ—ͤ z E kf "o om m d o oom 


COMMODITY REVIEW 


METALS 


Antimony.—The Empresa Minera Unifi- 
cada, S.A. (EMUSA), continued to be the 
most important antimony producer in 
Latin America. The company exported 
slightly over 5,000 metric tons during the 
year. Most of the company production 
comes from two mines, the Chilcobija 
mine near Tupiza, and the Caracota mine 
near Potosí. Both mines have new mills 
which can treat between 100 and 140 met- 
ric tons each per day. During the year, 
dump material from previous operations 
was combined with mine output in order 
to increase recovery. Other important anti- 
mony producers are Empresa Minera San 
Juan, Empresa Minera Bernal Brothers, 
Churquini Enterprises, and Compania Mi- 
nera del Sur. Approximately 20 other me- 
dium mining companies produced an an- 
nual average of 61 metric tons each. 

Representatives of Japanese companies 
entered into discussions with medium-sized 
mining companies for the construction of 
an antimony smelter near Tupiza. ENAF 
arranged for the visit of three technicians 
from the Czechoslovakian Skoda Co. to 
carry on a feasibility study for the con- 
struction of an antimony smelter near 
Oruro. 

Bismuth.—In spite of opposition by 
ENAF, which claimed that it is the only 


entity authorized to smelt mineral concen- 
trates in Bolivia, COMIBOL was author- 
ized by the Cabinet to establish a bismuth 
smelter in Telemayu. A contract was 
signed with the Belgian firm Poudreries 
Réunies de Belgique for the construction 
of a smelter with a capacity to produce 
about 70 metric tons of bismuth per 
month. Construction of the $1.1 million 
smelter began in October and was sched- 
uled for completion and operation by 
March of 1971. 

Gold.—South American Placers, Inc. 
(SAPI), continued to be the principal 
producer of gold in Bolivia, During the 
year, SAPI produced 973,190 grams of fine 
gold and $4,882 grams of silver. All of 
SAPI's production is sold to the Central 
Bank through BAMIN at the London 
Metal Exchange price minus 17 percent 
taxes on gross production and other 
charges by BAMIN. SAPI has about 2 
years of dredging operations before it runs 
out of reserves. 

The BOL-INCA Mining Corp. lost con- 
cessions to 77,772 acres of gold placer 
ground along the Mapiri, Kaka, and Beni 
Rivers for a linear distance of 162 miles 
when, in Supreme Decree Number 09016, 
the Government cancelled BOL-INCA's 
concessions and reverted the land to the 
State, Initial concessions were obtained by 
the company in the period 1932-87. but 
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there is no record of any gold production 
by the company from that time to the 
present. The last company to explore 
BOL-INCA's concessions was ‘Tidewater 
Oil Co. in 1964-65 when Tidewater drilled 
200 exploratory holes in the Mapiri, Kaka, 
and Alto Beni Rivers with negative results. 

There are reportedly about 40 to 50 ac- 
tive cooperatives located along the Tipuani 
River. The Tipuani gold cooperatives in 
1969 sold 17,860 troy ounces of fine gold to 
BAMIN. 

Tin.—Construction continued through- 
out the year on the $9.3 million tin 
smelter being erected at Vinto near Oruro 
for the National Smelting Co. At yearend 
it was estimated that the smelter would be 
ready for operation about September of 
1970. During the year, two laws were de- 
creed specifically to assist the National 
Smelting Co. both financially and mate- 
rially. D. S. Number 08916 of September 
13 exempted ENAF from payment of ex- 
port taxes on its future metallic sales until 
it had capitalized itself to the amount of 
$4 million. D. S. Number 08950 of October 
6 decreed that all tin producers—small, 
medium, and nationalized mines—would 
have to offer their production of tin con- 
centrates to ENAF which will select the 
quantity and quality that it requires. 
Under the decree, ENAF is empowered to 
inspect the individual mining operations to 
determine the quality and quantity of tin 
concentrates which can be produced. In 
addition, Bolivian customs offices are not 
to permit the export of tin concentrates 
without authorization from the Ministry of 
Mines and Petroleum. 

COMIBOL continued to carry on vola- 
tilization studies at the old Pero and Met- 
abol smelters. With very low-grade tin con- 
centrates as a raw material, a volatilization 
product (flue dust) was produced. 
Approximately 572 tons of this product as- 
saying 49.22 percent tin were exported and 
are included in the export figures in table 
4. 

The total unit cost to COMIBOL to 
place one pound of tin, mined and milled 
by its own facilities, in the world market 
decreased from $1.35 in 1968 to $1.34 in 
1969. COMIBOL’s purchases of tin in con- 
centrate form decreased from 2,542 tons of 
fine metal content in 1968 to 2,433 tons in 
1969. The price COMIBOL paid per 
pound of fine tin content was $0.95, the 
same as in 1968, but the total cost to place 
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one pound of purchased tin in the world 
market was reported at $1.37. 

The Empresa Minera ESTALSA, owned 
by W. R. Grace & Co., Chase-Manhattan 
Bank, Lockheed Aircraft Corp., and United 
States Steel Corp., was the only tin-dredg- 
ing operation in Bolivia in 1969 and was 
the major private tin producer in the 
country. The dredge and two washing 
plants supplied by slushers had an effective 
daily production capacity of 10,900 cubic 
yards and worked approximately 270 days 
during the year. The company produced 
during its first full year of operation 1,802 
metric tons of fine tin in concentrates 
which averaged about 42 percent tin. The 
dredge operated near the village of Avi- 
caya which is approximately 75 kilometers 
south-southeast of Oruro. 

In 1965 International Metals Processing 
Corp. (IMPC) obtained a lease from 
COMIBOL to work the Kenko tin tailings 
deposit from the Catavi mill. IMPC has 
developed a flotation process for recovering 
tin from the Kenko tailings but, although 
the flotation mill was completed 2 years 
ago, a satisfactory system for feeding the 
mill has not been developed. The company 
has two small suction dredges, but the 
consolidated slimes and sands must be bro- 
ken up before suction is possible. The 
dredges are equipped with rotary blades to 
break up the ground, but because of the 
many years the tailings have been in place, 
the slimes have acted as a cementing agent 
on the coarser sand grains, thus making 
certain layers extremely hard. The result- 
ing abrasion of the cutting blades plus the 
very high acidity of the tailings water 
have created a problem which has not as 
yet been successfully solved. The company 
exported during the year only 17.3 metric 
tons of tin in concentrates containing 
about 20 percent tin. IMPC employs about 
40 permanent personnel and has invested 
an estimated $3.0 million in Bolivia. 

Trans-American Resources, Inc., a sub- 
sidiary of Shattuck- Denn Mining Co., has 
been developing the Kellguani tin mine, 
just north of La Paz on the southern flank 
of Chalcataya Mountain. The company op- 
erated a small mill, about 60 metric tons 
input capacity, but this was not profitable 
at that small mining scale. Production by 
small contractors is continuing. During the 
year the company produced 75 metric tons 
of fine tin and exported about 65 metric 
tons in high-grade tin concentrates. The 
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mine is unique in Bolivia because it is an 
interbedded quartzite and shale deposit in 
which most of the tin mineralization oc- 
curs in fractures but only in the quartzite. 
The shale, which is almost slate, does not 
carry tin. The deposit is of low grade, 
about 0.60 percent tin, but has an enor- 
mous volume of potential reserves. There 
are 1$ known quartzite beds, ranging in 
thickness from 3 to over 30 meters, which 
dip about 25 degrees to the south making 
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it ideal for large-volume production using 
a long-wall retreat mining method. The 
mine could be a large tin producer if 
worked on a scale of about 2,000 metric 
tons per day and if thoroughly mecha- 
nized, Trans-American, however, lacks suf- 
ficient capital for the investment this mine 
requires and has given an option to the 
Scurry Rainbow Oil Co. which is reported 
to be checking reserves and metallurgical 
treatment. 


Table 3.—Bolivia: Exports of tin by grades, groups, and companies, 1969 
(Kilos of contained tin) 


Grade COMIBOL Medium BAMIN BAMIN Other Total 
mines (medium) (small) 
io nro 101,468 79, 4ooo 8,6999988 189, 564 
10 to 15...22... 69,952 169,105  J ....... 105, 785 111,408 356,250 
15 to .; 88 639,325 519,634 24,210 869,109 .  ....... 2,052,278 
20.1025... oo eni enhn 954,848 1,942,982 126,326 710,705 16,899 8,140,760 
25 tö SU 2s oko wc c RA RR 680,481 505,139 .  ....... 270,111 1,455,733 
80 to . ees ex 945,633 217,708 18,682 146,643 3 581 1,324,247 
85 to 10 sese 2,370,707 1,384,491 7,645 46,64477ʒ 8,809,490 
40 to 43 8,042,507 928,274 16,715 815,041 39,131 4,311,668 
45 to 5000 4,204,708 602,974 8,691 662,876 23,944 5,483,193 
60 to 5 . 2... ee 1,247,180 889,347 J.-L. 552,739 35,299 2,194,565 
55 to 6000. 4,572,090 141,949 .  ....... 401. 577 5,115,614 
60:10 sss. 48,013 273,732 Zaa.. 185,401 . ....... 1,146 
%% ² ⁵ TECC ë xeueüe 18.030 18,030 
Over 990. ooo artus Anadene V! ¼—⅛1˙-4?gg̃˙ Le 37,976 7,976 
Total............. 18,876,912 6, 554, 785 197,269 4,288,360 44,288 29,961,514 
! International] Metal Processing Co. 
3 Hormet Smelter. 
3 Empresa Nacional de Fundiciones (ENAF). 
Source: Ministerio de Minas y Petróleos. 
Table 4.—Bolivia: Exports of tin by groups 
(Long tons of contained tín) 
Group 1967 1968 1969 » 
Tin in concentrates: 
Cor MU ah de Bolivia (COMIBOL)....................... 17,377 18,520 18,312 
ium-size mins ERE E Rea dpt. a 5,328 6,674 6,662 
Banco Minero. ....................... ema cai d EE E E 8,234 8,761 4,221 
Smelter products: 
Refined metal and soldeerrrlrr LLL ee eee eee 1.08 27 
Volatilization producetꝶ e e “ „„ 267 
7 ³⅛ O ꝛ » ⁰e ] . ¹¹wAAA 6 n ⅛ mvmͥmg ĩ 26,977 28,945 29,489 
v Preliminary. 


Table 3 shows a breakdown of tin con- 
centrate exports by grades and groups. 

Zinc.—In February 1967, the Matilde 
Mine Corp., a 50-50 partnership between 
United States Steel and Philipp Brothers 
Corp., was granted congressional approval 
of its lease and production contract with 
the Government of Bolivia. Two years and 
almost $13 million later the largest zinc 
producer in Bolivia went into operation. 
The production goal is 330,000 metric tons 
of ore annually. In 1969 production was 
31,057 metric tons of zinc concentrate aver- 
aging about 55 percent zinc and 4,026 me- 


tric tons of lead concentrate of 60.5 per- 
cent lead. The mining method used is 
overhead cut and fill with the fill being 
pumped to the stopes directly from the 
mill. The concentrate travels by a 7 mile 
pipeline to Chaguaya on Lake Titicaca, 
across the lake by ferry, and by rail from 
Puno to Matarani, the Peruvian shipping 
port. Eventually the company will produce 
about 100,000 metric tons of zinc concen- 
trates assaying 56 percent zinc and approx- 
imately 6,000 metric tons of lead concen- 
trates assaying about 55 percent lead. 
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NONMETALS 


Cement.—The Sociedad Boliviana de 
Cemento completed expansion of its plant 
at Viacha. The plant rated at 200 tons per 
day was able to produce only 25,000 tons 
following its expansion as a severe storm 
knocked down the chimneys in October 
and 3 months’ production was lost. 

The Compañía Boliviana de Cemento 
began construction of a cement plant 
about 40 kilometers from the city of Coch- 
abamba. It was estimated that the invest- 
ment, made by a local cooperative, would 
be more than $5 million. The plant, 
equipped with Italian machinery, would 
have a capacity of approximately 100,000 
tons of cement annually. 

Sulfur.—Decree Law Number 472 of 
January 24, 1969, permits private national 
or foreign capital to invest in development 
and mining of sulfur concessions owned by 
the Caja de Pensiones Militares (CPM) in- 
side the 50-kilometer border strip in west- 
ern Bolivia with the proviso that the ma- 
jority of the joint venture stock or greater 
participation be held by the CPM. It was 
reported that the Scurry Rainbow Oil Co. 
of Canada had a contract with CPM and 
had done exploratory drilling, but due to 
the low price of sulfur on the west coast, 
mining operations were postponed pending 
improvement of the sulfur market. 


MINERAL FUELS 


Petroleum and Natural Gas.—On Octo- 
ber 17, by Supreme Decree Number 08956, 
General Alfredo Ovando nationalized 
BOGOC. Within a few days, crude oil 
storage facilities were filled and all oil and 
gaswells were shut down with the excep- 
tion of those wells required to meet YPFB 
crude oil export commitments to Argentina. 
The Gulf Oil Corp., which marketed all 
exports from BOGOC production, refused 
to move crude from the storage tanks on 
the Pacific coast until some agreement had 
been reached as to compensation for its 
expropriated subsidiary, BOGOC, At about 
the same time, work on the natural gas 
pipeline from Boliva to Argentina was 
halted as supplies and money were ex- 
hausted. It has been estimated that this 
pipeline would have earned Bolivia about 
$15 million per year beginning in July or 
August of 1970. 

As reported in the 1968 Minerals Year- 


137 


book, the Bolivian Government, repre- 
sented by BOGOC and YPFB, signed a 
sales agreement with Gas del Estado to de- 
liver to Argentina over | trillion cubic feet 
of gas in a 20-year period. The Bolivian 
Government approved the formation by 
YPFB and BOGOC of a Delaware corpora- 
tion called Yacibol-BOGOC Transportadores 
(YABOG). This corporation was to serve 
as an autonomous transportation conces- 
sionaire charged with the construction of a 
pipeline and the transport of gas at cost 
from the Bolivian fields to the Argentine 
border. YABOG was then able to borrow 
on the credit of its sponsors the funds re- 
quired for the construction of the pipeline. 
The World Bank lent the enterprise 
$23,250,000 which was guaranteed by the 
Government of Bolivia and jointly and 
severally by YABOG's two sponsors. An 
additional loan for the same amount was 
obtained from the New York State Com- 
mon Retirement Fund on the basis of a 
guarantee by the Gulf Oil Corp. After in- 
ternational competitive bidding, contracts 
were let for the main supply of pipe with 
a German firm which had subcontracted a 
sizable portion to an Argentine manufac- 
turer, and with a United States firm, Wil- 
liams Brothers, for the pipelaying and re- 
lated construction work. The project got 
under way almost immediately and en- 
tailed the construction of a natural gas 
transmission system, comprising a 329-mile 
high-pressure trunkline, 24 inches in diam- 
eter, from Santa Cruz in Bolivia to Ya- 
cuiba on the Argentine border and about 
100 miles of lateral lines to connect several 
gasfields with the trunkline, Early in No- 
vember, Williams Brothers was forced to 
halt construction due to lack of pipe and 
other supplies. Immediately following the 
expropriation of BOGOC, Gulf withdrew 
its guarantees of credit to the New York 
Common Retirement Fund, to the German 
supplier of pipe, and to other suppliers. 
The Retirement Fund refused to make 
further disbursements to YABOG, and de- 
liveries of pipe were stopped by the sup- 
plier. No disbursement had been made of 
the World Bank loan, but since this loan 
was guaranteed jointly and severally by 
BOGOC and YPFB with Gulf Oil guar- 
anteeing BOGOC's compliance, the expro- 
priation nullified the bases on which the 
loan was established, thus requiring the re- 
negotiation of any future loan to Bolivia 
for the project. 
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Crude oil production for Bolivia in 1969 
was only slightly under 1968 production. 
Output from the BOGOC fields dropped 
following nationalization. It was estimated 
that BOGOC, until its nationalization on 
October 17, produced 9.355 million barrels, 
and the total amount of oil produced from 
the former BOGOC fields was reportedly 
10,605,632 barrels. Also as a consequence of 
nationalization, BOGOC exported only 
6,846,072 barrels to California in 1969, as 
compared with 8,176,359 barrels: in 1968. 

Caranda was the only former BOGOC 
field still producing at yearend, and it was 
estimated that output had decreased by 
December 1969 to an average of 13,312 
barrels per day, whereas daily average pro- 
duction in 1968 had been 27,700 barrels. 
The Colpa and Rio Grande fields had to 
be closed down for lack of a gas cleaning 
plant at Colpa and for an addition to a 
gas recycling plant at Rio Grande. These 
plants were needed in order to economi- 
cally produce and recover the gas, conden- 
sate, and oil present in those fields. 

Oil production by YPFB in 1969 in- 
creased 29.2 percent over that of 1968, 
largely as the result of a fourfold íncrease 
in output from the Monteagudo field. 
YPFB's production of 4,153,660 barrels was 
not sufficient, however, to cover the quan- 
tity of oil processed in YPFB refineries 
which was reported as 4,433,308 barrels. 
YPFB increased its oil exports to Argen- 
tina from 2,152,884 barrels in 1968 to 
3,221,772 barrels in 1969. 

During the year and until nationaliza- 
tion, BOGOC drilled 18 new wells with a 


Table 5.—Bolivia: Crude petroleum 
by company and field 
(Thousand 42-gallon barrels) 


Company and field 1968 1969 v 
Yacimientos Petrolíferos 
Fiscales Bolivianos: 

Camiri... ...----------2--- 1,496 1,886 
Tatarenda................-. 8 699 
Monteagudo. .............. 438 1,748 
El Tors 116 112 
Bermejo... uecis cer mS 95 127 
Camatindi................- 42 88 
Buena Vista 16 Fe 
r Re 16 20 
Guayrui................... 12 25 
Itapirenda................. 9 NS 
San Alberto................ 4 cc 
-——Á P e 8,128 4,154 


Caranda-Colpa-Rio Grande 11.846 10,605 
Grand total 714,974 14,759 
r Revised. 


> Preliminary. 
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total footage of approximately 168,000. 
Only two of these were exploration wells. 
Preliminary information indicates that 
YPFB drilled 40 wells having a total foot- 
age of 255,154. In the Monteagudo field 
alone, 13 development and six exploration 
wells were completed. 

YPFB refineries processed 12,146 barrels 
per day, a consumption increase of only 
4.7 percent over 1968 in contrast to an av- 
erage annual increase from 1963 through 
1968 of 9.6 percent. The principal products 
of the refineries were white gasoline, fuel 
oil, kerosine, and diesel oil, which ac- 
counted for approximately 94 percent of 
refinery production. 

As of December 31, 1969, Bolivia had 
an estimated total gas reserve of 2,900 bil- 
lion cubic feet (90 percent from former 
BOGOC fields) and oil and condensate re- 
serves of approximately 193 million bar- 
rels. It is interesting to note that although 
a great deal has been written about the 
contribution of petroleum, and especially 
crude oil exports, to the national economy, 
prospective gas sales will be much more 
important financially to Bolivia. The exist- 
ing contract with Argentina calls for deliv- 
ery of a total of 1,115 billion cubic feet of 
gas in 20 years for an estimated 
$300,971,700. At the end of the contract, 
Bolivia would still have 1,785 billion cubic 
feet left, or more than enough for another 
similar 20-year contract with Argentina. 
On the other hand, given an 8-percent in- 
crease annually in oil consumption in the 
next 18 years, the present oil-condensate 
reserve will have dwindled to about 13 mil- 
lion barrels without having sold a barrel 
outside of Bolivia. Alternatively, i£ Bolivia 
continues to export at its 1969 rate of ap- 
proximately 10 million barrels per year 
and also satisfies her internal consumption, 


Table 6.— Bolivia: Consumption 1 of 
petroleum refinery products 


(Thousand 42-gallon barrels) 


Product 1968 1969 

Gasoline, aviation 3 132 105 
Gasoline, motor... ........... 1,505 1,633 
Keros inne 652 705 
Diesel oOilll“ꝰèêGd eee 439 505 
Fe!!! C 759 656 
Lubricantns 38 51 
PG. oe ces ose REA 20 43 


! Figures refer to actual civilian and military con- 
sumption through sales to consumer, and including 
YPFB consumption. 

2 Imports. 
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the reserves left at the end of the next 10 
years would be only 23 million barrels, 
enough then for 2 years of internal con- 
sumption. Therefore, unless more oil dis- 
coveries are made in the near future, it is 
questionable whether Bolivia will continue 
to export oil at the present volume. 
Petrochemicals.—Bolivia, as a member of 
the subregional Andean group of countries, 
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was allocated the manufacture of two basic 
resins for plastic manufacture and two 
basic insecticide-pesticide products. Stan- 
ford Research Institute and Syracuse Uni- 
versity were preparing at yearend a feasi- 
bility study for YPFB on the manufacture 
and marketing of the following products: 
SBR resin, ABS resins, styrene, Acryloni- 
teile, phenol, acetone, and polystyrene. 


Fee Google 


The Mineral Industry of Brazil 


By Burton E. Ashley ! and Gordon W. Koelling ? 


Shortages and the prospect of shortages 
of mineral products encouraged expansion 
and new construction for Brazil's active 
mineral industry. 


Cement was in short supply, and future 
needs for iron ore, iron and steel, and alu- 
minum gave the incentive for expansion 
programs. By 1971, a minimum of 85,000 
tons per year of domestic aluminum 
should be available, and output gains in 
iron ore and iron and steel should be sub- 
stantial. 


The world's first pelletizing plant for 
manganese ore was planned for Amapá; 
apatite use for fertilizers increased, and a 
source of potassium for fertilizer was being 
studied for development in Sergipe. 


In order to coordinate expansion efforts 
to needs, two Government-controlled orga- 
nizations were formed to assist this func- 
tion. The Conselho Consultivo da Siderür- 
gica (CONSIDER) was formed as an 
interministerial body for the purpose of 
formulating and coordinating national 
steel policy; in addition, CONSIDER 
would establish guidelines for granting in- 
centives and priorities for building or ex- 
panding plants. CONSIDER could author- 
ize exemptions from duty for imports of 
equipment and for deduction of deprecia- 
tion quotas for certain companies; it could 
also execute or contract studies required 
for planning purposes. CONSIDER was to 
be concerned with steel companies con- 
trolled by the Government and had no 
power over privately held steel companies. 
However, if private companies intended to 
borrow from Government institutions for 
building or expansion, they would need to 
have their plans approved by CONSIDER. 


Late in 1969, Decree Law 764 of August 
15, 1969, created Cia. de Pesquisas Recur- 
sos Minerais (CPRM). The authorized 
paid capital of CPRM is to be represented 
by 100 million shares with a nominal 


value of NCr$1 each (about 24 US. 
cents) . Sixty percent of the shares were to 
be common stock and the remainder pre- 
ferred stock. The Government will at all 
times hold a minimum of 51 percent of the 
shares with voting right. The remainder of 
the shares may be held by any legal entity, 
private, public, or State. 

The objectives of CPRM are to: (l) 
Stimulate the discovery and intensify the 
utilization of mineral and water resources 
of Brazil, (2) encourage private initiative 
in prospecting and utilizing such resources, 
(3) assist private initiative in prospecting, 
and (4) give administrative and technical 
support to the entities under the direct 
administration of the Ministry of Mines 
and Energy. 

Petroleum, other liquid hydrocarbons, 
and rare gases are excluded from CPRM's 
efforts in mineral and water resource de- 
velopment. 

Certain import duties were suspended on 
some fertilizers, solid fuels, and cryolite 
and allied substances. The cement import 
quota was raised to 2 million tons, and 
the ad valorem duty rate was lowered 
from 37 to 15 percent on the quota ton- 
nage. For cement, provisions were made to 
assure that imports would not decrease 
sales of cement produced in Brazil. 

For sodium hydroxide, import duty was 
waived for importers proving purchases 
of the domestic product in proportion of 
100 percent of the quantity to be im- 
ported. Where imports were necessary be- 
cause of internal transportation problems 
of the national product, the ad valorem 
duty was reduced to 15 percent. Import 
duty was also waived for a quota of 60,000 
tons of steel rods and billets meeting 
stated specifications. 

The maximum area to be allowed under 


1 Physical scientist, Bureau of Mines, Washing- 
ton, D.C. . 

? Geographer, Bureau of Mines, Washington, 

.C. 
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prospecting rights was increased from 1,000 for the purpose of more effective examina- 
hectares to 10,000 hectares. The new allow- tion where large expenditures were in- 
ance applied to areas of lesser accessibility volved. 


PRODUCTION 


Mineral output in 1969 recorded gains cent. Table 1 shows mineral production 
in many commodities, with iron ore out- for the years 1967 through 1969. 
standing with a rise of more than 30 per- 


Table 1.—Brazil: Production of mineral commodities 1 
(Metric tons unless otherwise specified) 


. Commodity 1967 1968 1969 » 
METALS 
Aluminum: 
Bauxite, gross weigh 802,853 813,784 848,000 
Alumina- c umm Rue oca e de out tee cours AD a a 86,943 * 83,000 87,000 
Metal, primary ³o¹ö¹.A. ³·Ü¹¹m¹A¹mm Ad d ed E MM d Sea E r 37, 790 * 41,470 * 48,200 
Antimony, e ĩ ð 2 M E MEE RE 59 102 104 
Arsenic, rr deseen ð K 222 812 800 
Beryllium, beryl concentrate, gross weight 9. 1,310 2,078 NA 
Chromium, chromite, gross weight *.____.....-.------------ 2k r 15,025 17,032 15,766 
Columbium and tantalum, ore and concentrate, gross weight: 
hk ³ y DNE AT e des 102 63 NA 
lll ù ] yd ß qa dd. 205 272 NA 
Feel ³ðây aene Meh E PE 4,626 4,999 8,663 
Copper: 
Mine output, metal content *..._.....-..-.--------------------- 2,150 2,700 NA 
Metal Ill! k ĩð ee oe ee 8,500 8,500 8,500 
Gold, metall thousand troy ounces.. r 186 177 194 
Iron and steel: 
Iron ore and eoncentrateeeeeeeeee LL... thousand tons.. 22,298 25,123 e 83,000 
Pig iron, excluding ferroalloys............................- do 78.069 8,369 8,704 
Ferroalloys: 
Ferromanganese...............- Lc c.l cllc cae c cL s cce ssec e 81,308 * 12,870 12,796 
FFF; ⁵ðV uec LIAE C Ue 16,625 * 6,897 8,350 
Feirentenicdſd,d,,,.,dd,ddddddddddddddddddd ac 1.665 18.642 NA 
Ferrocolumbium................. 2L 2l 2 c2 ccc cL eee sa. 528 1,144 2,128 
Ferrónickel ³⅛ĩÄ'?i oe ea . ĩͤ . ĩͤ v d itd. 4,098 4,119 
Silicomanganese._.__. 2. . c. clc ecc cL LL ce celere Ll eee 4,126 * 4,697 5,005 
J ³ĩÜ˙inuàA.. wd QE LM mc Lie e 118 
Steel, excluding casting thousand tons..  Á *8,734 4,453 4,905 
veel, semimanufactures........... LLL cL c ccce ccc esc Lc do.... 2,848 8,425 8,903 
Mine output, metal content... ......... LL eee eee 23,422 27,018 21,593 
ff coc aes cies ³ÜW¹w- ⁰⁰ ie wee ie 17,234 16,167 18,720 
Manganese, ore and concentrate (marketable), gross weight 
thousand tons.. 1.202 1,680 1,691 
Nickel: 
Mine output, metal content 1,224 1,240 NA 
Ferroalloy, nickel content. 1.071 1,076 NA 
Rare-earth metals, monazite concentrate, groes weight... 1,079 1,691 1,999 
d r env E eeu E thousand troy ounces.. r 479 464 860 
in: 
Mine output, metal content long tons. . 1,600 2,240 2. 560 
Metal, (primary S on %˙¹wüA ꝙmd t oue 8 do 1.415 1.251 1.191 
Titanium: 
Ilmenite concentrate, groes weighgnt c.l LL cL lll. l.l 14,967 17,881 20,288 
Rutile concentrate, gross weight... 2... 2.22 Lc cL 22. 2 ee eee r 291 114 9 
Tungsten, mine output, metal (W) content 289 434 460 
/ noui uec ð2uAͥ ⁰˙¹¹ r ³⁰˙¹¹ꝛ ʒ Mad 1.792 8.507 NA 
Zirconium, concentrate, gross weight: 
) ³˙Ü ] ĩ?7] 8 2.162 2.812 8,129 
Ann ⁵ð” 0 REDDERE * 500 485 385 
NONMETALS 
Abrasives, natural, n.e.s., emery and ceorun dumm 1,820 2,110 2,740 
/ el he hk te ee here ae E EM © 2,256 4,860 
Jööõͥõͤ docct te hi here es oy v ð MEC E 8 54,497 48 , 066 83,900 
Cement, hydraulic. .___........--....-.-...--------- thousand tons 6.405 7,281 7,189 
Diamond: 1° e 
%)) ͥͥͥͥͥͥͥ‚⁴˙¹ðſſdſ oe Pub eta thousand carats.. 160 160 160 
f ùu%?m᷑]?˙ Gn; Bor ocr 8 do 160 160 160 
öõĩÜ¹ a ow ² 6m K uec EE do 320 320 320 


See footnotes at end of table. 
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Table 1.—Brazil: Production of mineral commodities 1—Continued 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969» 
NONMETALS— Continued 
Fertilizer materiala: 
Crude, phoephates: !! 
7h ]³»ͤùe ⅛ͤ ͤ y ⁊ ͤ K xD 129,606 143,893 NA 
Phosphate rock.. ²⅛² . ³ ³ AA i bed to eM E 33.772 3,430 NA 
Manufactured, nitrogenous, nitrogen content. ..................- e 28,500 84,733 NA 
Graphite, all grades... 22.22 LLL eee eee eee 2,896 2,260 11,783 
Gypsum and anhydrite, crude. __...-..---.-.--- c.l eee 71,450 216,798  *220,000 
1 oe oe cC: thousand tons.. 71,340 1,514 NA 
Lithium minerals 3.22.. .. 2.2 eee eee 6,169 J ....... NA 
Magnesite duos eL suene euer i o·¾⅛mm 109,253 187,820 140, 000 
Mica, all grades ,...... ecc RR Naw eee ese occu ; ,668 NA 
Precious and semiprecious stone, except diamond: 
Agate, hh ̃ĩ]« MN 471 571 NA 
Other stones, uncut 340 236 NA 
Other stones, cut 3... .. 222... eee ee kilograms.. 161 197 NA 
Cüttings öCõ⁰˙¹Uu oo een is cme ea hese eet nets 270 205 NA 
Quartz, crystal, all grades 3. ....... 2... lll LLL llc ll 2 8,407 2,400 NA 
Salt, iin... 8 thousand tons 1,040 1,536 1,630 
Stone, sand, and gravel, n.e.s.: 
Dimension stone, !! ee eee bee 41,882 NA NA 
Crushed and broken, dolomite. ........... 22.2 2 LLL ll lll cll eee 224,972 353,091 NA 
Sulfur, elemental, byprodueelü◻k uk Q eee ee 6,210 6,925 7,250 
bio)onQ2014 MM 218 2,471 4,200 
MINERAL FUELS AND RELATED MATERIALS 
Carbon t ³ y ee oe ee IL ELE 80,700 45,000 43,500 
ool marketable, all grades. thousand tons 2,295 2,364 2,436 
oke: 
High- temperature „ do 1.318 1.407 1. 507 
č GashoUNe -2a ³⅛ð2 ³ð ͤ um oe e TEE E LEE do 205 198 174 
as: 
e Alb ce OE SES million cubic feet.. 18,118 12,718 13,001 
atural: 
Gross withdrawalMlkxlklx¶ssss l. l1. do.... 80,888 34,726 45,317 
Marketed production do.... 6,000 7,000 8,000 
Natural gas liquids. ............. ee thousand 42-gallon barrels. . 156 1,031 927 
Petroleum: 
JI ͥ ͥ ͥ0ͤ0 ³Ä . A EA c ua do 654,622 r 58,785 63, 042 


Refinery producta: 
ome ine and naphthas: 


Motor gasolinnas „ do.... 48,019 46. 842 53,589 
Pill ee oe Set Sud do 12 30 381 422 
Kerosine and jet fuel: 
Kerosine. ö V ũ ð x te v iE a py do 4.762 5,335 4,977 
M ³·̃ A. ꝛ che eee eh eek do.... 1.266 2.402 4,420 
Distillate fuel oil[“n .. do.... *31,000 t 35,268 40.025 
rd C1 ee Poe Po 8 do.... ¢41,100 r 46. 467 54.967 
uefied petroleum gase ns do- (33) 4,167 4,092 
Lubricant 8J3J))7 Ni Nal Dt IE 8 %%% made 36 64 
Asphalt and bitumen, refinery... _..........-.-------- do.... (13) 4,167 4,092 
))) ³·Ü 1A ͥ ³˙³ ea et err eres do 11,232 2,061 2,306 
* Estimate. P Prelimina t Revised. NA Not available. 


! Brazil also produces moly denite, fluorspar, limestone, feldspar, clay and shale, stone, n.e.s., sand, and 
gravel, but production data are not available. 

2 Includes small quantity of metal contained in antimonial lead. 

Exports. 

* Includes secondary metal. 

5 Officially reported and estimated. Much placer gold produced eludes statistical coverage. 

* Production of Minas 5 only. 

7 Total for two producers only 

8 production from Bahia and Golas, 1967-68. Asbestos is produced in three other States, but data are not 
available 

* Includes both ore and concentrate. . 

19 By far the larger part of Brazil's diamond production is not reported statistically; hence the estimates 
tabulated are based only on very general market information. 

1 Data for 1967 and 1968 furnished by the São Paulo Sindicato da Industria de Adubos e Colas. 

12 PETROBRAS only. 

! [Included in "Other." 


144 MINERALS YEARBOOK, 1969 


TRADE 


In terms of value, there was no impor- 
tant change in the direction of foreign 


Value (million dollars) 


. LI one Mi l T tal 
trade. The United States remained Brazil's commodity commodity 
best customer for exports, with Western trade trade 
Germany in second place. About one-third Exports: 
' à 1963 -, 164 1.741 
of the import total came from the United 1% :! 188 1.652 
; 1968. cece. ccs 177 1,881 

States, with Western Germany the next Imports: 
most important supplier. 1966 ow cusess2ce 515 1,497 
: ks 1961. 8 505 1.670 
The following table shows total visible 1968............ 598 2.132 


foreign trade compared with trade in min- 
eral commodities for 1966, 1967, and 1968. Iron ore exports, valued at $149 million, 
were the highest ever recorded for that 
commodity, and in terms of value ranked 


in third place after coffee and raw cotton. 


Table 2.—Brazil: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal destinations, 1968 
METALS 
Aluminum: 
Bauxite and concentrateee -- 2,230 8,244 Argentina 1,710. 
Oxide (alumina) and hydroxide........ (1) All to Netherlands. 
Metal, including alloys: 
Unwrought......2:2 092. xm REESE 184 849 Mainly to Colombia. 
Semimanufactures. ............... 76 17 Mainly to Paraguay. 
Beryllium, beryl ore and concentrate 1.310 2,078 Mainly to United States. 
Chromium, ore and concentrate 45 55 All to Argentina. 
Columbium and tantalum, ore and concen- 
trate: 
Columbite and tantalite............... 306 334 Mainly to United States. 
Prrehleeses edeccdcm e 2,725 2,861 United Kingdom 830; United States 
136; Netherlands 696; Austria 575. 
Iron and steel: 
Ore and concentrate... thousand tons.. 14,279 15,050 West Germany 4,611; Japan 2,461; 
Italy 1,307; nce 1,267. 
Metal: 
SS K ĩ cae 8,122 64 Japan 35; Argentina 20. 
Pig k m8 263,731 66,583 Argentina 29,692; United States 
19,993; Japan 16,617. 
Ferroalloys: 
Ferromanganese.............. 810 80 All to Uruguay. 
Ferrosilicon.................. 105 31 Do. 
Ferrochrome...............- 60 65 All to Argentina. 
Ferrocolumbium............. 481 988 United States 574; Sweden 195; 
Netherlands 190. 
Ferronickel.................. 2.678 1,531 West Germany 667; United Kingdom 
T 339; Japan 257; Argentina 153. 
Primary forms, in got. r 75,938 130,786 Argentina 86,617; United States 31,520. 
Semimanufactures............ 1273, 185 175,913 United States 118,183; Argentina 
45,709. 
Manganese, ore and concentrate 542,017 1,123,909 United States 495,226; United King- 
dom 124,797; Norway 105,987. 
Rare-earth metals, ferrocerium.. kilograms.. 8,564 7,000 Italy 3,000; Argentina 2,000. 
Tin, metal and alloys, unwrought.long tons 5 All to Argentina. 
Tungsten: 
Ore and concentrate 420 670 Belgium-Luxembourg 240: Nether- 
lands 170; West Germany 1650. 
Metal, including alloys, all forms 
kilograms.. 5,721 80 Mainly to Mexico. 
Zinc, ore and concentrateeeee 212 198 All to Belgium-Luxembourg. 
Zirconium and hafnium, ore and concentrate. 86 35 All to Argentina. 
OUNCE rag eb ⁰ y an eee a hace 581 629 Mainly to France. 
NONMETALS 
Abrasives, emery, and corundum. mn 897 500 Argentina 399. 
Asbestos... on cet cick ceteweeeu ce ceGeok 15 20 Mainly to Tay. 
CU» ] ͤ y y ĩðͤK 8 49,068 12,292 All to Trinidad and Tobago. 
Cement... hio. chess esats awe ka dms 14,269 7,053 Mainly to Bolivia. 


See footnotes at end of table. 
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Table 2.—Brazil: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal destinations, 1968 
NONMETALS—Continued 
Clays and clay products: 
Crude clays, n.e.s., kaolin. ............ 960 1,425 All to 29 
Ba xm refractory... / 923 981 Mainly to Paraguay. 
mon 
Gem, uncut and cut but unset. carats.. 15,145 4,840 rrr e 1,955; United States 
„405. 
Industrial. .................... do.... 11,970 1,620 N 835; Belgium-Luxem- 
urg : 
Fertilizer materials, manufactured 8 80 Uruguay 19. 
Graphite, naturlllalalaljlk l. B. use 
Magnesit ee 4,700 4,578 Argentina 2,248; Belgium-Luxembourg 
1,200; France 1,020. 
Mica, all ford 1,045 1,668 United States 522; Norway 500; West 
Germany 330. 


Precious and semiprecious stone? kilograms.. 610,770 442,589 West Germany 183,721; United States 
187,083; Japan 68,616 
Stone, sand and gravel, dimension stone: 
Crude and partly worked: 


Caleareous.._....-..--.--.--..--- 866 284 Mainly to Argentina. 
Me.... 8 8. 495 8,929 Italy 4,577; Japan 1,809; United 
States 866; Spain 864. 
Worked oes oie le oe ecce ES 82 198 Mainly to Belgium-Luxembourg. 
Tale, soapstone, and pyrophyllite.___.__..- 225 869 Mainly to Colombia. 
Other nonmetals, n.e.s.: 
Agate, rough . kilograms.. 471,180 571,454 West Germany 213,981; United States 
155,960; Japan 121,659. 
Lithium minerals: 
Spodumene...................... 560 oun 
All NL 6,119 J ....... 
Quartz crystal: 
Electronic and optical gra dos 112 72 United States 26; United Kingdom 14; 
Netherlands 10. 
Other. o olor Sob Dei E 8,810 8,526 West Germany 1,004; Japan 975; 
United States 438. 
Slag, not metal bearing 5,624 15 All to Netherlands. 
§ö’ð Oꝗ̃Gmkf ĩð— ĩͤ uec A 88 22 Paraguay 16. 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black ur rc 50 561 Mainly to Uruguay. 
Petroleum, refinery products; residual fuel 
oic llc thousand 42-gallon barrels. . 620 190 Mainly to Argentina. 
* Revised. 


1 Less than V unit. 
3 Excludes diamond and rough agate. 


Table 3.—Brazil: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal sources, 1968 
METALS 
Aluminu 
Oxide i (alumina) EC oe eater eens e 987 720 Mainly from West Germany. 
etal: 
Unwrought...................... 28,014 31.505 Canada 19,336; United States 7,613; 
Norway 3,069. 
Semimanufactures................ 1,087 1.837 France £656; Belgium-Luxembourg 
238; West Germany 227. 
Antimony: 
Ore and concentrate 286 231 Peru 180; Colombia 61. 
Metal, including alloys, all forms. ...... 170 318 i e 144; Belgium-Luxem- 
urg 100. 
Arsenic, trioxide and regulu s. 637 545 Sweden m France 156; West Ger- 
many 148. 


Bismuth, metal, including alloys, all forms 
ilograms. . 9,685 19,632 Mainly from Mexico. 
Cadmium, metal, including alloys, all forms 


do.... 46,216 62,992 Do. 
Chromium: 
Grone 8 6,193 7,181 Mainly from Philippines. 
2 p Metal, including alloys, all forma 22 15 Mainly from Japan. 
obalt: 
Oxide and hydroxide.................. 36 55 Mainly from Belgium-Luxembourg. 
Metal, including alloys, all forms 74 111 Belgium-Luxembourg 70; United 


States 19. 
Columbium and tantalum, metal, all forms, 
ante 8 4 (i) Mainly from West Germany. 


See footnotes at end of table. 


146 MINERALS YEARBOOK, 1969 
Table 3.—Brazil: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 Principal sources, 1968 
METALS—Continued 
Copper: 
Copper sulf ate 2.002 2,408 Peru 728; Chile 434; United King dom 
343; Mexico 340; Argentina 302. 
Metal: 
Scrap une ¼ 0m my 8 39 386 Mainly from United States. 
Unwrought: 
Refined, unalloyed........... 36,437 49,688 United States 23,094; Chile 7,970; 
West Germany 7,240; Zambia 
6,992. 
AI,! ⁵ ⁵ A ĩ 8 (1) 5 United States 2. 
Semimanufactures. ............... 482 698 West Germany 849; United States 
253. 
Gold, metal, unworked or partly worked 
troy ounces.. 21,606 81,856 Canada $31,508; United Kingdom 
21,810; Switzerland 11,639. 
Iron and steel, metal: 
Serapo o AAA 8 500 90 All from United States. 
Sponge iron, powder, and shot 807 1,358 United States 1,040; Japan 247. 
Ferroalloyz ss 1,988 2,457 Republic of South Africa 880; France 
515. 
Semimanufactureees 332. 885 246,527 West Germany 85,643; Japan 66, 698; 
United States 25,291. 
vs a and concentrate 2 5 All from United States. 
ad: 
ͤö.Ü·¹ lamen ei astu 696 1,116 Mainly from Mexico. 
Metal, including alloys, all form 6,518 11,763 3000 8,007; Belgium- Luxembourg 
„000. 
1 metal, including alloys, all forms. 1,985 3,069 United States 1,537; Norway 1,512. 
anganese: 
re and concentrate 287 297 All from United States. 
Oxide... a as eo k 760 747 Mainly from Japan. 
Metal. o ee eae BL 56 56 Republic of South Africa 36. 
Mercur ------- 76-pound flasks. . 717 2,357 Mainly from Mexico. 
Molybdenum: 
Ore and concentrate 44 83 United States 56. 
Metal, including alloys, all form 10 5 Mainly from United States. 
Nickel, metal: 
S ( ³ĩðWꝛ» ðK eU 84 1 All from United States. 
Unwroughgn tt 387 583 United States 268; Canada 173. 
Semimanufactures 458 660 United States 242; West Germany 
184; France 67. 
ae e e metals, including alloys, all 
orms: 
Platinum troy ounces.. 1,318 868 United States 354; West Germany 
322; Italy 161. 
Other soeur . RE Gs. do.... 1.993 5,305 United States 1,672; Italy 1,640; West 
Germany 1,125. 
Radium...................... milligrams. . 9 290 All from Canada. 
Selenium, elemental. ........... kilograms. . 8,715 7,545 Canada 3,762; United States 3,279. 
silicon, metals 2o seculis noe ea 386 861 Norway 360; France 236; Sweden 150. 
Silver, metal, including alloys, all forms 
troy ounces.. 907,710 1,003,488 Peru 263,507; West Germany 257,559; 
Canada 161,075. 
Sodium, metall kilograms. . 6,527 11.266 Mainly from West Germany. 
Lr EE elemental................ do.... 192 92 All from United Kingdom. 
in: 
Ore and concentrate long tons.. l.n2vest 
ORCS PEE 88 do.... r 52 87 United Kingdom 36; Belgium-Luxem- 
bourg 30. 
Metal, including alloys, all forms. do 8 11 Malaysia 5; United Kingdom 2. 
Titanium: 
Ore and concentrate, rutile. _......_..- 1,212 805 All from Australia. 
GJ//;’d x“ 9,468 15,307 United Kingdom 5,857; West Ger- 
many 4,369; Finland 1,681. 
Tungsten: 
Ore and concentrate, wolframite 10 
Metal, including alloys, all forms 
kilograms. . 5,822 5,375 Mainly from United States. 
Uranium and thorium, isotopes and com- 
pounds... 2 2 oo xL value.. $183,863 $107,522 Canada $55,405; United States 
$28,583 
Zinc 
1 J. ⁰ cun tr rd 38 88 West Germany 36; United States 36. 
etal: 
Unwrought.- --------------------- 36,113 43,085 Mexico 17,043; Peru 9,841; Canada 
6,678. 
Semimanufaetures 338 37 Belgium-Luxembourg 20. 
Zirconium and hafnium, ore and concentrate. 2,117 1,455 Mainly from Australia. 
OUn OP oe he vk es el 8 2 62 Mainly from United States. 


See footnotes at end of table. 
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Table 3.—Brazil: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS 
Abrasives, natural, n.e.s.: 
Pumice, emery, tripoli, etc............. 
Grinding flint 
bes 


Boron materials: 
Crude natural borates. ............... 


Cement. i 8 


Chalk, natural. ......... 2.2222. 2. ll. 
Clays and clay producta: 
Crude clays, n.e.s.: 


A/ ⁰˙wr-ꝛ² d aia Eum 


Cryolite, natural... .................... 
Diamond, industrial. `.. 2.2222222220222- 
Diatomite and other infusorial earths 


Feldspa 2... . cll ce acce eee 
Fertilizer materials: 
Crude: 
Nitrogenous, nitrates, natural...... 
Phosphatic, phosphate rock........ 
Manufactured: 
Nitrogenous. ...................- 


Other, including mixed. ........... 
Fluorsp ae 
Graphite, naturllllkl.Qk ee 
Gypsum and plasteer s 
Iain eR kilograms.. 


Mica: 
Crude, including splittings and waste 


Precious and semiprecious stones, except 
diamond grams.. 


J A 8 
Sodium and potassium compounds, n. e. s.: 
Caustic sodſaaaaad.d 2... LLL. 
Caustie potash. ................ ..... 
/// ˙⁰˙¹ATC0C Lid soe 
Stone, sand, and gravel: 
Dimension stone, marble. ............. 
Deemte see Ee 


Other- c cs unc eee tet. Ee kee 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural............. 
Carbon hee... Ae elus 


Coal, all grades, including briquets. . .. ..... 

Coke and semicokck ace. 

Gas, hydrocarbon, natural gas liquids (LPG) 
thousand 42-gallon barrels. . 


See footnotes at end of table. 


1967 


5,347 
r 124,876 


1,839 


86.877 
r 225,444 


850,272 
6.991 


103,598 
226,890 


200,241 


4 

49, 098 
127. 848 
991 
2,001 
14,691 
85 

112 
205,003 


81 
8 


330 
5.356 


1.587.475 
43. 501 


8,291 


1968 


81,686 
329,808 


482,290 
12,189 


231,600 
807,397 


231,973 


7,611 
651 


193,223 


533 
238,493 


1.408. 279 
62. 581 


4,756 


Principal sources, 1968 


Mainly from Italy. 

All from United States. 

Mainly from Canada. 

Uni States 69; West Germany 10. 


All from United States. 

Mainly from United States. 

Mainly from West Germany. 

Uruguay 185,706; Rumania 117,285; 
Colombia 97,398; U.S.S.R. 66,257. 

Mainly from France. 


United States 6,163. 

United States 48. 

Mainly from United States. 

All from United States. 

Austria 714; United States 669; West 
Germany 523; Italy 861. 

All from Denmark. 

All from United States. 

Unites States 558; West Germany 
116. 


Mainly from Chile. 
Mainly from United States. 


United States 156,698; West Germany 
150,928; Netherlands 51,199. 


West Germany 7,362. 

Mainly from United States. 

United States 60,296; Israel 57,965; 
West Germany 57,122. 

Mainly from Belgium-Luxembourg. 


West Germany 95; Japan 50. 

Mainly from Bolivia. 

Chile 11,000; Belgium-Luxembourg 
3,600. 


United States 19,457. 

United States 5,638; France 1,885. 

United Kingdom 49; West Germany 
31. 


Mainly from West Germany. 


France 109,870; United States 34,228; 
West Germany 32,966. 

All from Spain. 

Mainly from Rumania. 


United States 72,822; United King- 
dom 30,527; West Germany 27,056. 

Mainly from United States. 

Poland 2,998; United Kingdom 1,000. 

Mexico 19,782; East Germany 5,423. 


Mainly from Italy. 

All from Italy. 

United States 163,223; 
27,738; Poland 21,507. 

Mainly from Norway. 


Canada 


Mainly from United States. 

Argentina 2,010; United States 1,914; 
West Germany 672. 

Mainly from United States. 

Mainly from West Germany. 


Mainly from Venezuela. 
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Table 3.—Brazil: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal sources, 1968 
MINERAL FUELS AND RELATED MATERIALS— Continued 
Petroleum: 
Crude thousand 42-gallon barrels 178,224 98.312 Saudi Arabia 33,578; Iraq 22,789; 
Venezuela 15,905. 
Refinery producta: 
Gasoline.................-- do.... 1,682 5.625 Netherlands Antilles 2,800; Iran 
1,370; Venezuela 609. 
Kerosine.__......---.....- do.... 13 1,570 Mainly from Netherlands Antilles. 
Jet-[u8l cocco oc eee EG do 1175350 ETEA 
Distillate fuel oil. .......... do.... 11771717171 
Residual fuel oil............ do.... 348 38,260 Mainly from Venezuela. 
Lubri cant do 2.067 2.439 Mainly from United States. 
Mineral jelly and wax............. 24,254 80,444 United States 11,434; Rumania 7,379; 
East Germany 5,960. 
Petroleum coke. ... ..............- 22, 748 80,205 Mainly from United States. 
Bitumen and other residues 107 1,414 Do. 
Mineral tar and other hydrocarbon-based 
chemicals............... 2... LL cl csl. 52,054 256.568 "Trinidad and Tobago 93,779; Bahrain 


11,862; Venezuela 71,589. 


r Revised. 
! Lean than '4 unit. 


COMMODITY REVIEW 


METALS 


Aluminum.—Final approval was granted 
by the Government for the construction of 
an aluminum smelter by Aluminio Minas 
Gerais, S.A. (ALUMINAS), an affiliate of 
Alcan Aluminum, Ltd. (ALCAN). The 
smelter is to be built at the "Aratü In- 
dustrial Center" near Salvador in the State 
of Bahia. Initial planned production was 
put at 10,000 tons annually, with expan- 
sion to 50,000 tons in the medium term. 
Power will be supplied by the Paulo Al- 
fonso dam at Maceio. 

The initial investment of about $9 mil- 
lion will benefit from various tax and 
other incentives with which the Brazilian 
Government encourages new industry in 
northeastern Brazil. Expected startup date 
was set for December 1971. 

ALCAN formed a subsidiary company, 
Mineracáo Rio do Norte, S.A., to operate a 
bauxite mining operation northwest of Ob- 
idas in the State of Pará. The projected 
mining site lies about 20 miles from the 
Amazon River, and plans were based on 
handling 1 million tons of ore annually; 
output would be shipped to ALCAN's alu- 
mina plant at Arvida, Quebec. Drying fa- 
cilities were*to be established on the Ama- 
zon River. Clay content of the mine-run 
ore necessitates washing, which would re- 
portedly upgrade some of the ore to 60 
percent AlzOg. 

Ore reserves were not stated but were 
described as very large." 


Capital costs of the mining project were 
estimated at between $20 million to $25 
million. 

An aluminum products mill was to be 
built near Recife by Schloeman A. G. for 
Aluminium S.A. Extrusáo e Laminacdo. 
The plant, scheduled to start up in 1971, 
was planned for initial output of 12,000 
tons annually of strip up to 1.6 meters 
wide and foil with a thickness of 0.007 
millimeters. 

Cia. Mineira de Aluminio (ALCOMI- 
NAS) was reportedly ahead of its construc- 
tion schedule for its 25,000-ton-per-year 
bauxite-alumina-aluminum complex at 
Pocos de Caldas, Minas Gerais. 

Iron Ore.—Cia. Vale do Rio Doce 
(CVRD), Brazil's largest mining company, 
continued its leading position in 1969 with 
iron ore output of 14,875,215 tons, or 
about 45 percent of total Brazilian produc- 
tion. Projected production rates suggest 
that CVRD may attain an output of 35 
million tons annually from the Itabira dis- 
trict by 1974. 

Cia. Siderürgica Naciona] (CSN) ranked 
second in iron ore production with nearly 
3 million tons. CSN also recorded exports 
for the first time with a 3,000-ton ship- 
ment to Japan. 

Of the nearly 20 million tons of iron ore 
exported in 1969, nearly 18 million tons 
were handled in CVRD's port at Tubarão, 
Espírito Santo. Of the total, over 16 mil- 
lion tons was ore mined by CVRD. Other 
companies which shipped ore through Tu- 
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barão were S.A. Mineração Trinidade, 
FERTECO, S.A. and Administração e 
Fomento Industrial. 

CVRD completed its pellet plant at Tu- 
baráo in 1969, and it was soon operating 
at the rate of planned capacity of 2 mil- 
lion tons annually. Fines come from Con- 
ceicáo and Itabira in the proportions of 65 
and 35 percent, respectively. The product 
will be a 65-percent, plus, Fe pellet. Even- 
tual planned pellet production by CVRD 
is for between 7 and 10 million tons per 
year. 

In addition to expanding its present 
mining and shipping facilities, CVRD 
looked forward to further growth in un- 
dertaking a joint venture with United 
States Steel Corp. (USS). Amazonia Miner- 
acáo, S.A. (CVRD—51 percent and USS— 
49 percent), was formed to develop what 
was considered a very large deposit of iron 
ore situated in the Serra dos Carajas region, 
Pará. Government approval of the joint 
venture was expected early in 1970. The 
desposit is similar to other Precambrian 
deposits with the iron ore association of 
itabirite, quartzite, and phyllite. Prelimin- 
ary drilling revealed that the iron forma- 
tion is 325 feet thick and that the ore grade 
is 65-percent iron. The prospecting license 
covers 395,000 acres. 

Vale do Rio Doce Navegação, S.A. (DO. 
CENAVE), a shipping subsidiary of CVRD, 
had four ships under construction in Japa- 
nese yards which were due for delivery in 
1970. Two of the vessels were rated at 
104,700-deadweight-tons (d. w. t.), and two 
at 130,000 d.w.t. The carriers are combina- 
üon ore/oil tankers, to carry iron ore out- 
bound and return crude oil to Brazil. An- 
other ship being built for DOCENAVE in 
Brazil was rated at 53,500 tons. 

The company was operating seven vessels 
ranging from 39,000 to 89,529 d.w.t. on a 
"time-charter" basis. 

Iron and Steel.—The steel industry es- 
tablished alltime production records for 
pig iron, ingot steel, and rolled products 
in 1969. Compared with the preceding 
year, percentage rises were, pig iron, 11; 
ingot steel, 10.9; and rolled products, 14. 
Actual output for the respective categories, 
in metric tons, was: Pig iron—3,766,698; 
ingot steel—4,914,808; and rolled products 
—3,903,331. CSN was the chief producer on 
a percentage basis; Pig iron—24; ingot 
stee1—28; and rolled products—27. 
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Planning for expansion of steel output 
was progressing on a broad scale. The 
Ministry of Industry and Commerce esti- 
mated that $1.3 billion must be invested 
in the steel industry through 1974. Expan- 
sion plans were based on an expected in- 
crease annual steel production to 15 mil- 
lion tons. 

Manganese.—What was said to be the 
world's first manganese ore pelletizing 
plant was to be built at Santana, Territory 
of Amapá, for Industria e Comércio de 
Minérios, S.A. (ICOMI). Arthur G. McKee 
and Co. was awarded the contract for ac- 
tual construction of the plant, which was 
planned for completion in 1970. Planned 
capacity was 235,000 tons of 56-percent 
Manganese (Mn) pellets annually; the 
product was destined to be used as feed 
for the making of ferromanganese. The 
Export-Import Bank of the United States 
loaned ICOMI $5.5 million of the total re- 
quired investment of $15 million. 

In 1969 ICOMI shipped a record 
1,085,000 tons of high-grade manganese 
ore. More than 52 percent went to the 
United States and Canada, with nearly 44 
percent destined. for Europe and Great 
Britian. 

Nickel.—Some interest was shown in 
Brazil's nickel possibilities by various com- 
panies. Four Japanese firms proposed a 
pressure from the Brazilian Government to 
mine ore in the Ipanema, Minas Gerais, 
area for shipment to Japan. Exploration 
work revealed an ore body of 300,000 to 
500,000 tons averaging 1.9 percent nickel. 
Because the ore body was of lesser tonnage 
and lower grade than was originally esti- 
mated and because in addition there was 
pressure from the Brazilian Government to 
erect a ferronickel processing plant, the 
Japanese combine withdrew from the 
project. 

Uranium.—According to the Mining 
World,* the Comissáo Nacional de Energia 
Nuclear announced the discovery of 1 mil- 
lion tons of uranium ore grading 16 
pounds of U3Og per ton of ore. The ore, 
found on the Pocos de Caldas plateau, was 
said to be zirconium free and nonrefrac- 
tory. 

The Comissáo * also released the follow- 
ing estimates of available uranium reserves 


3 Mining World. V. 5, No. 3, March 1969, 


p. 53. 
sag Mining. V. 5, No. 9, August 1969, 
p. 59. 
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Table 4.—Brazilian uranium reserves, in metric tons, for three uranium prices 


Price per pound of UO. 


Type of reserves, origin Below US$10 US$10 to $15 Above US$15 
Measured Possible Measured Possible 
additional additional 
Pocos de Caldaꝶꝶꝶ . 500 500 | ...... 400 
E111 ½ ÜͤUUNNA—ꝛ—n.,. ³ ĩx7i Brees Nm 200 | | ..... 3,500 2,000 
/// ³o· ůWVↄꝓꝓꝓꝓPꝓTJAr I. ^ azene. Aum ,000 
CCP ee eR eee Gea | 0 ane 42,000 
%.... 8 700 500 8,500 46,400 


1 This refers to the Campo de Agostinho ore assaying 0.15 percent U;O, (amorphous uranium, associated 
with fluorite, and molybdenite). This is not caldasite ore with zirconite and baddeleyite. 


2 Uranium associated with pyrochlore. 


3 Uranium associated with gold in metaconglomerate. 


* Associated with phosphorite. 


calculated on a U.S. dollar price ranging 
from below $10 per ton to plus $15 per 
ton. 


NONMETALS 


Cement.—Cement production continued 
to expand in Brazil with output of 7.8 
million tons; of the total, 591,000 tons 
originated from blast furnace slags, 42,000 
tons were white cement, and 43,000 tons 
were pozzolanic. The pozzolanic type was 
produced for the first time in Brazil in 
1969 by S.A. de Cimento Portland Rio 
Grande do Sul. 

In spite of increasing output, the short- 
age of cement for domestic use was severe 
enough so that the Government increased 
the cement import quota from 450,000 tons 
in I968 to 2 million tons in 1969 and low- 
ered the ad valorem duty from 37 percent 
to 15 percent, 

Cement was produced at 31 plants oper- 
ated by 30 companies in 15 States. At year- 
end, six new plants were reportedly under 
construction with a total capacity of 1.3 
million tons, and four plants were planned 
with a total capacity of 510,000 tons. 

Fertilizer Materials.—Fertilizantes Mitsui, 
S.A., commenced operation of its thermo- 
phosphate plant at Pocos de Caldas, Minas 
Gerais. Fused magnesium phosphate was 
produced from Araxa apatite and magne- 
sium silicate scoria from Morro do Ni- 
quel's plant at Pratápolis. 

The one electric furnace in operation 
had a rated capacity of 25,000 tons an- 
nually. It was planned that future expan- 
sion would bring output up to 75,000 tons 
annually. 

The product, sold under the trade name 
"Yoorin," contained about 20 percent citric 


soluble phosphorus, 19 percent MgO, and 
30 percent CaO. About 4 percent is made 
up of minor elements including iron, man- 
ganese, molybdenum, cobalt, and copper. 

A study of the potassium deposits in the 
State of Sergipe revealed a reserve of 208 
million tons of recoverable sylvinite—a 
mixture of sylvite and halite. Projected 
possible production was for about 500,000 
tons per year for the domestic market 
only. 

The area was put under the jurisdiction 
of the Government exploration company— 
CPRM—for development by private enter- 
prise on a basis of public bids. 

Sulfur.—Petróleo Brasileira, S.A. (PE- 
TROBRAS), continued to expand its 
sulfur recovery facilities. The 40-ton-per- 
day recovery plant at the Duque de Caixas 
refinery was planned for completion in 
1970; the 15-ton.per-day' production units 
at the Alberto Pasqualini and the Gabriel 
Passos refincries were expected to be in 
operation in 1971. In addition, the 40-ton- 
per-day Planalto unit at Paulinia was due 
to commence operations in 1972. 

PETROBRAS's pilot plant, planned to 
produce 30 tons of sulfur per day from do- 
mestic oil shale, was expected to start 
production in 1970. The long.term plan 
for this project contemplates an eventual 
sulfur output of 320 tons per day if exper- 
imental work proves successful. 

Siderürgica de Santa Catarina (SIDESC) 
contracted with a Japanese firm to build 
two plants to concentrate pyrite that is re- 
covered from the Santa Catarina coal bene- 
ficiation process. The pyrite will be used 
as feed to a sulfuric acid plant to be built 
at Imbituba; planned annual output of 
the plant was 300,000 tons of 98-percent 
sulfuric acid, 155,000 tons of iron oxide 
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cinders (55-percent iron), and 100 million 
kilowatt hours of electric power. Total in- 
vestment was put at $18 million with com- 
pletion scheduled for 1972. 


MINERAL FUELS 


Coal.—Although run-of-mine coal output 
continued to increase at a fairly rapid 
rate, the ratio of washed coal to total out- 
put continued to decline, and useable pro- 
duction rose only 3 percent in 1969. Out- 
put of coal mined and washed, by States, 
during 1968 and 1969 follows, in thousand 
metric tons: 


1968 1969 
State Run- Run- 
of- Washed of- Washed 

e mine 
Paraná. ..........- 343 217 415 253 
Rio Grande do Sul. 996 858 1,006 872 
Santa Catarina..... 8,490 1,289 8,707 1,811 
Total........ 4,829 2,364 5,128 2,436 


During 1969, Powell Duffryn Technical 
Services, Ltd., a United Kingdom firm, was 
named to evaluate proposals for the mech- 
anization of the coal mines in the State of 
Santa Catarina. 

Petroleum and Natural Gas.—Brazil’s 
crude oil output rose 7 percent to 173,000 
barrels per day during 1969. However, the 
country’s petroleum requirements also con- 
tinued to increase, and domestic crude oil 
production accounted for only about 37 
percent of Brazil's needs during the year. 
The gross withdrawl of natural gas rose 30 
percent to 124 million cubic feet per day 
in 1969, but only an estimated 18 percent 
of total output was marketed production. 
Output of natural gas liquids dropped ap- 
proximately 10 percent during the year. 
All production of crude oil, natural gas, 
and natural gas liquids was accounted for 
by the Government oil entity, PETRO- 
BRAS. 

Proved reserves of crude oil increased 30 
million barrels to a reported total of 852 
million barrels as of yearend 1969. Natural 
gas reserves, as of the same date, totaled 
904 billion cubic feet, 42 billion cubic feet 
less than at yearend 1968. 

Geologic and geophysical exploration 
and exploratory, development, and injec- 
tion drilling activities, all of which were 
performed by PETROBRAS or its contrac- 
tors, were as follows: 
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1968 1969 
Geologic and geophysical exploration: 
Geologic surveying 
party months.. 115 122 
Seismic surveying......... do.... 85 82 
Gravimetric surveying. .... dó..:.. 22 uus 
Magnetic surveying....... do.... 5 
Electroresistivity sounding.do.... 20 .... 
Structural drilling......... .do.... 12 .... 
elf do.... 259 209 
Drilling 
Wells drilled 
Exploratory: 
Oilein seisi number.. 24 15 
CIT EMPIRE do.... 7 
DÈy -e icnaaia do.... 84 66 
Subtotal....... do.... 116 86 
Development: 
CC EC do 99 58 
GGG 8 2l 
DDB uec do.... 16 20 
Subtotal....... do 115 79 
Injection do 1 10 
Pot! do.... 231 176 
Footage drilled. ...... thousand feet. -1,152 614 


Offshore exploration activity was intensi- 
fied markedly during 1969 especially on 
the Continental Shelf near the mouth of 
the Amazon and along the coastal areas of 
the States of Sergipe-Alagoas, Bahia, Espir- 
ito Santo, and S4o Paulo. A new mobile 
offshore drilling platform, Penrod-59, was 
placed in service on the Continental Shelf 
during the year, and two more mobile 
platforms were expected to be contracted 
for in 1970. Of the 11 exploratory wells 
drilled on the Continental Shelf during 
1969, three were crude oil producers and 
one produced natural gas. 

The combined crude oil distillation ca- 
pacity of Brazil's refineries was increased to 
475,000 barrels per day in 1969 by the com- 
pletion of a 17,000-barrel-per-day atmos- 
pheric distillation unit at PETROBRAS' 
Mataripe refinery. Approximately 88 per- 
cent of the country's total refining capacity 
was operated by PETROBRAS while only 
12 percent was accounted for by privately 
owned refineries. 

PETROBRAS continued to expand its 
refinery facilities during 1969. Construction 
was in progress on a new refinery near 
Campinas; initial crude oil distillation ca- 
pacity is planned at 126,000 barrels per 
day. A lubricants unit with capacity of 
4,700 barrels per day was being added to 
the Duque de Caxias plant where catalytic 
cracking and asphalt facilities were also 
being expanded. Work was proceeding on 
the modernization of the Cubatao refinery 
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where throughput capacity is to be in- 
creased 45,000 barrels per day. 


The PETROBRAS oil unloading termi- 
nal at São Sebastião was inaugurated in 
April 1969. This terminal, which is con- 
nected to the Cubatáo and Capuava refin- 
eries by a 120-kilometer crude oil pipeline, 
has an unloading capacity of 275,000 bar- 
rels daily and storage facilities with a 
combined capacity of 1.7 million barrels. It 
can accommodate tankers of up to 115,000 
d.w.t. and is one of the largest petroleum 
terminals in South America. 

Work continued at an accelerated pace 
during 1969 on the PETROBRAS proto- 
type shale oil plant at Sáo Mateus do Sul 
in the State of Paraná. By yearend, the 
plant's major facilities such as the retort, 
solids preparation unit, powerhouse, and 
sulfur recovery unit, were well on the way 
toward completion. This 1,000 barrel per 
day plant, when completed late in 1970 or 
early in 1971, will test the economic and 
technical feasibility of producing oil from 
Irati shale which will be obtained from an 
open pit mine adjacent to the plant site. 


No progress was reported with respect to 
the proposed oil shale gasification project 
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of Cía. Industrial de Rochas Betuminosas 
(CIRB) at Pindamonhangaba, São Paulo. 

Construction was initiated during April 
1969 on the Petroquimica União, S.A., pe- 
trochemicals complex at (Capuava, São 
Paulo. This petrochemicals complex, which 
will be the largest in Brazil when com- 
pleted, is to have the capacity to convert 
over 1 million tons of naphtha annually to 
ethylene, benzene, propylene, xylene, to- 
luene, and other products. Petroquimica is 
a consortium in which Petrobrás Quimica, 
S.A. (PETROQUISA), Refinaria e Explor- 
acáo de Petróleo Unido, S.A., and Moreira 
Salles Banking Group each holds a 25-per- 
cent interest with the Pery Igel-Uttragas 
Group holding 15 percent and Interna- 
tional Finance Corp. 10 percent. 

Another important petrochemicals proj- 
ect in progress during 1969 was the expan- 
sion program at the Union Carbide do 
Brazil plant Cubatáo. This expansion, 
scheduled for completion by mid-1970, 
will enable the plant to produce up to 
128,000 tons of ethylene and a combined 
total of 36,000 tons of benzene and acety- 
lene annually. It will also increase the 
plant's low density polyethylene output ca- 
pacity from 19,500 to 88,200 tons per year. 


The Mineral Industry of Bulgaria 


By Bernadette Michalski 


Bulgaria's mineral industry is of minor 
significance in terms of total world produc- 
tion. The nation's leading mineral industry 
branch, nonferrous base metals, contrib- 
uted in 1969 less than 4 percent of the 
total world lead output, less than 2 per- 
cent of the zinc output. and less than 1 
percent of the copper output. Despite the 
industry's modest role by world standards 
it has been of considerable significance to 
the domestic economy, both as a basis for 
general development and as an earner of 
foreign exchange, particularly in view of 
the nation's unfavorable mineral trade bal- 
ance. In 1969 expanded copper production 
made Bulgaria self-sufficient in all nonfer- 
rous base metals except aluminum, with 
an exportable supply of approximately 
55,000 tons of zinc and 40,000 tons of lead. 
These exports are among the very few 


mineral commodities shipped to the west- 


ern world, and afford Bulgaria an oppor- 
tunity to trade at world market prices. 

Bulgaria produces a variety of nonmetal- 
lic minerals, most of which are consumed 
domestically with only small quantitites of 
cement, fertilizers, barite, and talc ex- 
ported. 

The Bulgarian mining industry provides 
little toward fulfilling the nation's fuel re- 
quirements. Domestic solid fuel output is 
virtually limited to low-ranking coals, and : 
petroleum production is negligible, thereby 
requiring costly imports of solid fuels, pe- 
troleum, and petroleum products. Fuel im- 
ports constitute more than a third of the 
total mineral commodity imports by value. 
The domestic iron and steel industry satis- 
fies about half of the nation's requirements 
for steel products; however, iron and steel 
product imports constitute nearly a third 
of the total mineral commodity imports by 


value. 


PRODUCTION 


Data on Bulgaria's 1969 mineral output 
were incomplete at this writing; for most 
major commodities, figures were available 
for only the first 9 months of the ycar. 
With the exception of copper and petro- 
leum, mineral commodity production re- 
mained approximatcly the same. The in- 
crease in copper output reflected increased 
mining activity and full-capacity operation 
of the Pirdop smelter. The decline in 


crude petroleum production was signifi- 
cant; however, the impact on the refining 
industry was ncgligible as domestic produc- 
tion contributes less than 6 percent of the 
nation's petroleum requirements. Refinery 
output, based principally on imported 
crudes, increased by an estimated 38 per- 


cent. 


! Foreign mineral specialist, Bureau of Mines, 
Washington, D.C. 
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Table 1.—Bulgaria: 
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Production of selected mineral commodities 


(Thousand metric tons unless otherwise specified) 


Commodity ! 1967 1968 1969 p 
METALS 
Copper: 
Mine output, metal content..........--..-- tons.. 35,100 37,300 e 38,000 
Blister, including secondary................ do.... 84,400 38,200 42, 550 
Refined electrolytic, including secondary do 33,500 36,500 e 40,000 
Iron and steel: 
Iron ore and concentrate. ......................- 2,498 2,645 2,700 
Pig iron (including blast furnace ferroalloys)....... 1,028 1,109 1,200 
Steel ingots and casting 1,239 1,461 1,515 
15 oreet semimanuíactures (total). .................- 609 1,028 * 1,200 
ad: 
Mine output, metal content tons.. 86,100 86,200 e 82,500 
Metal, including secondary. ............... do.... 96,600 92,700 e 95,200 
Manganese ore, gross weight...-....-.-------.------- 44 41 e 41 
inc: 
Mine output, metal content tons.. 68,100 e 70,000 * 63,400 
Metal, including secondary. ...........---- do.... 78,900 15,100 e 77,300 
NONMETALS 
Jö» Donec v emma neveu deos tons.. 1,500 2,100 2,200 
Cement, hvdraullez. cov USERS EE ES OPERE 3,358 3,516 3,552 
Fertilizer materials, manufactured: 
Nitrogenous, gross weight. 2... ................ 986 1,100 * 1,300 
Phosphatic: 
Grom ien!!! RU 278 409 e 460 
Phosphorus pentox ide content. 89 185 * 160 
Gypsum and anhydrite: 
Crude. |. cna um av ˙ 5mm EID MEE EE 152 194 200 
Sleek mem eu OUR aS SRM 15 15 17 
Kaline eee en ese ek y K cote 125 127 130 
Lime (quicklime).--.-:.26222.2---0. 29-22-22 gurer 962 970 970 
Pyrite: 
Gross weight. fl. Dee E ida 164 164 e170 
Sulfur content... 22 LLL LLL cL Lll eee 65 65 67 
Sal ᷣ 114 118 120 
Sulfur, elemental, recovered. ...t tons 8,321 8,658 «8,700 
Coal MINERAL FUELS AND RELATED MATERIALS 
oal: 
Anthracite (marketableĩĩ ' 188 176 180 
Bituminous (market able) 280 263 250 
Lignite and brown (marketable ---------02----- 26, 739 28,282 28,600 
// ĩ²˙ AAA ͤr: mr eo 80 817 820 
Natural gas million cubic feet. . 11,605 17,870 18,000 
Petroleum: 
c esol ³»w calet ue AAA 499 475 325 
Refinery products: 
Gasoline, all types. 2 595 605 
Kerosine- -—-. oues ³¹ w- 92 100 
Distillate fuel oils, diesel oil.................. 942 1,010 * 4,600 
Residual fuel oil. 1,448 1,500 
Fünen y Ne n EE 46 49 
Asphalt, refinery and natural................ 55 58 
* Estimate. P Preliminary. 


! Bismuth, cadmium, gold, silver, barite, chromite, and tellurium are also produced, but level of output is 


unknown. 


Sources: Statisticheski Godishnik na Narodna Republike Bulgaria—1969 (Statistical Yearbook of the 
Peoples Republic of Bulgaria for 1969). Sofia, 1969, 618 pp. Statistical Office of the United Nations. Monthly 


Bulletin of Statistics. V. 24, No. 4, April 1970. 


TRADE 


Bulgaria maintained an unfavorable 
trade balance in mineral commodities in 
1968. By far the major portion of mineral 
trade is conducted with the U.S.S.R. Ex- 
ports to the Soviet Union totaled US$17 
million? in 1968, while imports from the 
" Soviet Union were more than $302 million 
for the same year. About $89 million was 
expended on petroleum and petroleum 
products imported from the U.S.S.R. 

Future trends indicate an even closer in- 


tegration with and dependence upon the 
U.S.S.R. Regulations were adopted in 1969 
consolidating the Bulgarian state monopoly 
on foreign trade bv affording the state the 
exclusive right to plan, organize, and man- 


2 Values have been converted from U.S.S.R. 
rubles to U.S. dollars at the rate of 1 ruble 
USs$1.11; however, values are probably derived 
by negotiated agreement between U.S.S.R. and 
Bulgaria, resulting in the above figures being 
more representative of a general range rather 
than actual world market price value for the min- 
eral commodities. 
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age all foreign trade activity. Highlights of 
the legislation include requiring all foreign 
trade organizations to obtain permission 
from the Foreign Trade Ministry to con- 
clude any contracts and the placing of all 


Bulgarian trade missions in foreign coun- 
tries under supervision of the Bulgarian 
diplomatic staff. An extensive punishment 
code for infractions and violations of the 
1969 trade regulations has been published. 


Table 2.~Bulgaria: Trade with the U.S.S.R. in selected mineral commodities ! 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 
EXPORTS 
METALS 
Iron and steel, semimanufacture s 58,400 138,800 
Lead metal, including alloys, unwrought 3... ................. 3,400 8,200 
NONMETALS 
Barits. |o. pp d d Ee 28,100 217,500 
I ZZZ ͤ ĩ ͤ MR CA ĩð QNM Mee RE 12,200 22,100 
IMPORTS 
METALS 
Aluminum metal, including alloys: : 
F.“!!! Ead cad Rus 14,900 17,600 
Semimanufacturessʒůuů eee eee 2,097 4,498 
Antimony metal, including alloys, all forma 326 401 
Copper metal, including alloys, semimanufactures.............. "2,102 2,899 
Iron and steel, ore and concentrate thousand tons 954 164 
Pig iron. doc doris Um beaut eh y LC LEE 157,200 208,300 
Ferroalloys, all types 10,800 12, 
Semimanufactures: * 
Bars, rods, angles, shapes, and sections: 
Wire TOO o tee eee ae eee E Lc EN ME 41,500 146,100 
Angles, shapes, and sectionn sss = 208,800 314,900 
Universals, plates, and sheets: 
Tinned plate... 25,000 82,100 
Other plates and sheets 112,700 116,500 
Rails and accessories 35,900 85,600 
jr Mem HR PES 7,803 8,616 
Tubes, pipes, and fitting r 48,700 62,000 
.... ³ s Eu E E i AT 12,500 18,700 
NONMETALS 
// ⁰˙ð»⸗wiꝗA³· ²w i edens aat erue 17, 500 20, 600 
Cement. i ö———ßßdd cm dou eU Cha t MAE 184,000 107,000 
Clay products, refractory, including brick..................... j 45,400 
Fertilizer materials: § 
Crude, enhbtieee seein Ree 274, 500 363,400 
Crude, pet x RU mE RR me. 86,400 91,900 
Manufactured, phosphatic..........-..-.-.-------------- 53,100 88,300 
Graphite- ĩ˙ð¹AA. ⅛ —mggg kms ß 8 2,000 900 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black and gas carbon_._._._..........----------------- 5,040 6,503 
Coal, anthracite and bituminous. .............. thousand tons 3,231 8,422 
Coke and semicoke... „„ do.... 195 200 
Petroleum: 
Crid@: =. ß eeee eel este sole do.... "2,623 e 3,000 
Refinery product r do r 1,905 e 2,500 
Estimate. r Revised 


Trade statistics for Bulgaria in 1968 were not available in time for inclusion in this table. Trade with the 
U.S. S. R., the principal trade partner of Bulgaria, was compiled from the Soviet source, Vneshnyaya Torgovlya 


SSSR za 1968 God (Foreign Trade of the U.S.S.R. for 1968), Moscow, 1969, pp. 113-122. 

2 An estimated additional 35,000 tons was exported to West Europe in 1968. 

3 An estimated additional 10,000 tons was imported from West Europe in 1968. 

4 An estimated additional 100,000 tons was imported principally from Austria, Czechoslovakia, and Poland 
in 1968. 

5 An estimated additional 800,000 tons of principally potassic and phosphoric fertilizers were imported from 
West Europe in 1968. 


COMMODITY REVIEW 


METALS 


Copper.—Mining activity continued near 
Burgas, Malkotirnovo, and Panagiurishte. 
Expanded copper mine output has prob- 
ably resulted from the opening of an addi- 
tional mine, the Chelopech, in the Pana- 
giurishte region. All mine output is 


processed in Bulgaria. The Pirdop smelter 
was reportedly operating at full capacity 
(40,000 tons annually) during 1969. The 
smelter was employing a new variation in 
electrolytic refining. Italy and Japan have 
reportedly purchased licenses to duplicate 
this method. 
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Iron and Steel.—A blast furnace of 1,033 
cubic meters capacity was commissioned in 
September at the Kremikovtsi Iron and 
Steel Plant raising the total number of 
blast furnaces at the plant to three and 
raising the national total to five, including 
two at the Lenin Iron and Steel Plant at 
Pernik. A 100 ton clectric furnace also was 
commissioned in 1969 at Kremikovtsi. The 
proposed further expansion of Kremikovtsi 
to include additional electric furnaces and 
sections for welded and seamless pipe is a 
point of Bulgarian controversy. Counter 
proposals favoring the construction of a 
third metallurgical complex near the Black 
Sea with more economic access to raw ma- 
erials gaincd momentum. While the deci— 
sion on the location of additional steel ca- 
pacity was pending at  yearend, the 
Bulgarians have assured additional ingot 
supply by signing an agreement with the 
U.S.S.R. for delivery of 3 million tons of 
steel ingots between 1971 and 1975. 

Satisfying more than half of steel prod- 
uct consumption requirements, the 1969 
domestic product output, consisting princi- 
pally of heavy sections and plates, ex- 
ceeded 1 million tons. The bulk of steel 
product imports were in the form of an- 
gles, shapes, light sections and plates, wire 
rod, tubes, pipes, and fittings. 

Lead-Zinc.— Ihe lead-zinc industry re- 
mained relatively stable throughout the 
year with development and construction 
activity focused on the 1-million-tons-an- 
nual-capacity Osogovo mine and flotation 
plant near Bulgaria's western border. 


NONMETALS 


Bulgaria's recorded production of non- 
metallic mineral commodities includes as- 
bestos, cement, fertilizer materials, gypsum, 
pyrite, refractory clays, and byproduct sul- 
fur (the latter recovered from metallic 
sulfide ores), together with unreported 
quantities of barite and wide range of tra- 
ditional construction clay and stone. Pro- 
duction of most of these commodities re- 
mained stable, with little development 
activity reported in 1969. Fertilizer output, 
however, advanced, as one facility commis- 
sioned in 1968 completed its first full year 
of production. 

Cement and Other Construction Mate- 
rials.—Work continued on a 1.6-million- 
ton-per-year cement plant and an auto- 
mated brick and tile factory, both near 
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Loukovit in northern Bulgaria. The ce- 
ment plant, reputedly the largest in the 
Balkans, was slated for completion in May 
1970; the brick and tile factory was sched- 
uled for earlier completion. 

Fertilizer Materials.— Bulgaria has no 
significant economic resources of phos- 
phatic and potassic fertilizer raw materials, 
and thus is dependent upon imports of ei- 
ther crude materials or manufactured ferti- 
lizers to meet essential necds for these 
commodities. The country has however es- 
sentially achieved selfsufficiency in nitro- 
genous fertilizer materials. The most recent 
available trade information indicated im- 
ports of about 50,000 tons of manufactured 
nitrogenous fertilizers annually during 
1966-68 (from France in 1966-67 and from 
Yugoslavia in 1968), while Bulgarian ex- 
ports of nitrogenous fertilizer materials 
(urea and other unspecified nitrogenous) 
totaled almost 89,000 tons in 1966 and 
108.000 tons in 1967 (1968 data not avail- 
able). 

In 1968 however Bulgarian imports of 
crude phosphate (including apatite) from 
the Soviet Union (as measured by U.S.S.R. 
exports) increased by nearly 90,000 tons, 
while manufactured phosphatic fertilizer 
exports to. Bulgaria from Yugoslavia, the 
U.S.S.R., and Greece totaled almost 518,000 
tons. Completion of the Varna facility may 
make possible a reduction in foreign 
spending for the higher unit value manu- 
factured fertilizers, but could necessitate 
increased crude phosphate imports. 


Regarding potassic fertilizer materials, 
the only information available on trade is 
the quantity of Sovict exports to Bulgaria, 
which reached almost 92.000 tons in 1968, 
a 150-percent increase over those of 1967 
and 301 percent greater than those of 
1966. The entire import from the Soviet 
Union is classified as crude potassium salts. 


Through ycarend 1969, the principal op- 
erating fertilizer facilities in Bulgaria 
were the Stara Zagora plant with an an- 
nual capacity of 200,000 tons of contained 
nitrogen in the form of high-grade am- 
monium nitrate; the Vratsa Chemical 
Complex (completed in 1968), with a re- 
ported annual capacity of 600,000 tons of 
urea; and the Dimitrograd complex, with 
an annual capacity of 95,000 tons of con- 
tained nitrogen in the form of ammonium 
nitrates. Thesc facilities had been planned 
and built with foremost regard for domes- 
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tic fertilizer requirements, particularly with 
concern for the specific types of materials 
needed for Bulgaria's agricultural speciali- 
ties, but nonetheless were provided with 
sufficient capacity when built to permit de- 
velopment of the fairly significant export 
trade. 

Construction continued on a major addi- 
tion to Bulgaria's fertilizer productive fa- 
cilities in 1969. A $40 million installation, 
being built near the city of Varna on the 
Black Sea coast by a  French.British- 
Belgian corporation group on a contract 
basis is scheduled for completion in 
mid 1970. It reportedly will be capable of 
producing daily 630 tons of ammonia, 850 
tons of ammonium sulfate, and 2,500 tons 
of end-product complex nitrogenous-phos- 
phatic fertilizers. 


MINERAL FUELS 


Bulgarian energy consumption in 1969 
was estimated at about 27.8 million tons of 
standard coal equivalent (SCE), excluding 
any estimates for the SCE equivalent of 
fuelwood or fuel dung. While detailed sta- 
tistics showing the sources of the energy 
consumed are not available for 1969, avail- 
able data suggest that imported and do- 
mestic solid fuels accounted for about 65 
percent of the total. In 1967, the latest 
year for which a breakdown of energy con- 
sumption by source fuel is available, solid 
fuel provided 68.4 percent, petroleum 28.8 
percent, natural gas 1.7 percent, and hy- 
droelectric power 1.1 percent of a total of 
25.4 million tons SCE. 

Coal.—Total coal production exceeded 
29.8 million tons in 1969. Low-quality lig- 
nite and brown coals constituted 96 per- 
cent of this total. Lignite and brown coal 
production edged slightly upwards, follow- 
ing the previous year's sharp rise that re- 
sulted from the opening of two mines, the 
Troyanovo 2 and the Troyanovo 3 in the 
Maritza Istok Basin, each with 2 million 
tons' annual capacity. 

Bulgaria's requirement for  high-rank 
coal and coke continued to be met 
through imports from the U.S.S.R., Czecho- 
slovakia, and Poland. 

Natural Gas.—The discovery and exploi- 
tation of the natural gas reserves at Tcher- 
ven added a new dimension to the nation's 
energy supply. This fuel contributed an 
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estimated 3 percent of the total energy 
consumption in 1969. However, natural gas 
will play a more significant role when the 
proposed 435-mile pipeline between the 
Ukrainian S.S.R. and Sofiya is completed 
in 1975. The pipeline has a proposed an- 
nual capacity of 106,000 million cubic feet. 
The first stage, connecting Izmail, Varna, 
and Burgas, is scheduled for completion in 
1972. Construction of the pipeline will 
continue westward to Ploviv and eventu- 
ally to Sofiya. 


Petroleum.—Bulgarian crude oil pro- 
duction fell precipitously in 1969. Tradi- 
tional producting fields, led by the 
light-crude-oil-producing Dolni Dubnik 
field in northwestern Bulgaria, collectively 
recorded considerably lower output, while 
the much publicized Soviet-sponsored 
Black Sea operations north of Varna, 
which were being looked to as at least an 
alternate source and perhaps as a basis for 
expanding national production, apparently 
fell far short of their anticipated potential. 
A discovery near the village of Shabla in 
the Black Sea area, reported in 1968 after 
3 years’ exploratory work, was judged un- 
successful, and, it appeared that no further 
work would be conducted in this vicinity. 
The structure drilled at Shabla was said to 
be an offshore extension of Bulgaria’s old- 
est oilfield. 


Despite the crude oil production decline, 
the refining industry increased its volume 
of production by an estimated 38 percent 
over that of 1968. Bulgaria's sole petro- 
leum refinery, the Burgas refinery and pe- 
trochemical complex, processed more than 
4 million tons of crude, yielding about 
three-fourths of the nation's petroleum 
product requirement in 1969. At least 3 
million tons of crude was supplied by the 
U.S.S.R., a traditional source; however, this 
crude supply may have been supplemented 
by imports from the El Morgan field in 
the United Arab Republic. The U.S.S.R. 
will nonetheless continue to be Bulgaria's 
principal crude petroleum source at least 
through 1975. An agrecment between Bul- 
garia and the U.S.S.R. stipulates the im- 
port of 5.5 million tons of crude in 1971. 
By agreement, this quantity will be pro- 
gressively augmented annually, reaching 10 
million tons in 1975. Crude imported dur- 
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ing 1971-75 totals 38.5 million tons, or 
more than twice the amount affected by 
the previous Bulgarian-U.S.S.R. agreement 
of 1966-70. 

Construction of the Pleven refinery and 


petrochemical complex, the nation's second 
refinery complex, was near completion at 
yearend. The Soviet designed and equipped 
1-million-ton-annual-capacity plant was 
scheduled for test runs by mid- 1970. 


The Mineral Industry of Burma 


By Ta Li? 


Burma’s mineral industry had another 
lackluster year in 1969. Production from the 
historically famous Bawdwin lead-silver- 
zinc enterprise near Lashio and the Chinese 
border remained at its lowest level within 
a decade. Tin and tungsten output also 
remained at low levels. Development of the 
Monywa district's copper deposits, with 
estimated reserves of 14 million tons of 
0.5 to 1.0 percent copper ore, progressed 
very slowly. 

Although crude oil production increased, 
the planned self-sufficiency goal was not 
reached, and crude oil as well as some re- 
finery products were imported to meet 
domestic demand, Onshore oil exploration 
activities were to be increased in 1969-70 
and, for the first time, offshore activities 
were planned. The Burmese approached 
the West Germans for help in exploring 
areas off the Arakan coast. This was the 
first sign that Burma might be considering 
opening its oil industry to foreign partici- 
pation, closed since the nationalization of 
the oil industry in 1963. 


Under the current 4-year national eco- 
nomic plan ending in 1969-70, special atten- 
tion was given to mineral development, 
which was to be financed entirely from 
domestic sources. The fiscal 1969-702 budget 
for national development showed the fol- 
lowing anticipated capital expenditures: 
People's Oil Industry (POI), $11.8 million; 
People’s Bawdwin Industry (PBI), $2.1 
million; and Mineral Development Corpo- 
ration (MDC), $1.7 million. 

Although Burma no longer produces any 
mineral in quantities of world consequence, 
significant resources possibly exist, Little 
progress has been made toward their devel- 
opment, however, due to the shortage of 
managerial and technical talent in the 
country, lack of capital funds to purchase 
the required equipment, and Government 
policy against foreign private investment in 
the mineral industry. As a result, the Gov- 
ernment in recent years has concentrated 
much of its efforts on less capital consum- 
ing ventures such as geological surveys and 
exploration work. 


PRODUCTION 


The bulk of Burma’s mineral output 
came from State enterprises, with the Gov- 
ernment outproducing private industry by 
about 5 to 1. Only some small tin-tungsten 
and nonmetal mines were in private hands 
and a significant quantity of their produc- 
tion was believed to be smuggled out of 
the country and hence not recorded. 


According to official Burmese national 
budget estimates, total “mining” output in 
fiscal 1968-69 amounted to $41.1 million. 
Crude oil and limestone are included in 


this figure but not the value added derived 
from mineral and metal processing. Re- 
ported values for major minerals produced 
were as follows: Crude oil, $16.6 million; 
nonferrous output of Bawdwin enterprise, 
$7.2 million; salt, $3.3 million; and tin and 
tungsten concentrates, $2.4 million. In addi- 
tion, cement output was valued at $5.0 
million. 


1 Mining engineer, Bureau of Mines, Washing- 
ton, D.C. 

? Burma's fiscal year is October to following 
September. All values have been converted at the 
rate of 4.76 Kyat to US$I. 
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Table I.- Burma: Production of mineral commodities 1 2 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 
METALS 
Antimonial lead (18 to 20 percent Sb c. ll... 400 280 800 
Copper matte, gross weight pa suet ↄ at MN i) 180 150 160 
Iron and steel: 
Steel ingots and castings. ..............-...---.----------- 21,000 21,000 21,000 
- 2e semimanufactures. |... LLL LLL 2-2 eee eee ee eee nee 26,000 28,000 25,000 
ad: 
Concentrate (50 to 60 percent Pb).........................- 18,000 17,000 17,000 
Metal. ll 22 oo eee tee eee LL dd 13,000 9,000 10,000 
Nickel speiss (20 to 30 percent Ni)._....-...----.----_---------- 130 115 115 
Silver, metalaaallll]“!llnl .l... thousand troy ounces... 1,000 900 1,000 
Tin concentrate (68 to 72 percent Sn )) long tons 400 800 800 
Tin-tungsten concentrate (35 percent Sn and 30 percent WO) 
long tons 450 500 400 
Tungsten concentrate (55 to 65 percent WMO.) 95 130 130 
Zinc concentrate (54 to 56 percent zb ʒʒ Pz: 8,400 8,500 9,000 
NONMETALS 
Barito cewek tes ff ne eee Soe eee Per 8 9,400 9,600 8,200 
Cement, hydraulic ck thousand tons 130 160 200 
h ³ð;ſͥͥͥ ͥyſ Doy y DE dese cs 800 2,900 1,800 
Limestone, crushed and broken thousand tons 400 520 650 
SJ ͥ ͥ eee ²⁰ tinc deze m ME Ad dede do 132 130 180 
MINERAL FUELS AND RELATED MATERIAL j ] 
Petroleum: 
Crude oil... 0...20- ------------ thousand 42-gallon barrels. . 4,580 5,634 6,085 
Refinery products: 
Gasoline, aviation and motor. .................... do.... 1,240 1,112 1,142 
Kerosine and jet fuel do.... 1,321 1,564 1,662 
Distillate fuel oyl˖lU eee do.... 1,970 1,763 2,432 
õÜ;ẽ ⁵ —ĩ1ð. ⁰⁰yytß cc lee iL O_..- 423 401 598 
Total ooo ß te bone Li LE do.... 4,954 4,840 5,834 


! Fiscal year October through September. Figures are for first 9 months of year noted and 8 months 


of previous year. 


1 All production figures are estimates based upon official Government budget figures. 


TRADE 


The value of Burma's 1968-69 exports 
of metals and ores was estimated on a pre- 
liminary basis at $9.2 million, more than 
double that of the previous year. About 
half of the exports came from the Bawdwin 
mine's output of lead, zinc, and silver. The 
remaining exports were mostly composed 
of tin and tungsten concentrates. The in- 
crease in exports was partly caused by high 
1969 market prices for nonferrous metals, 
which induced the Government to release 


its metal stockpiles held during periods of 
low metal prices. 

Burma imported over $13 million worth 
of mineral and mineral related products in 
1968-69 as compared with the $33 million 
in 1967-68. Smaller purchases of metals and 
metal manufactures ($10.5 million as com- 
pared with $19.2 million in 1967-68) were 
made in 1968-69. Manufactured fertilizer 
purchases were also reduced ($2.8 million 
as compared with $11.8 million in 1967-68) . 


COMMODITY REVIEW 


METALS 


Iron and Steel.—The Ywama steel mill, 
with an electric furnace and rolling mill, 
remained the country's only steel producer. 
Formerly, the electric furnace's scrap iron 
requirements were met by imports but, due 
to foreign exchange shortages, recent sup- 
plies have come from domestic sources. The 
rolling mill, reportedly rated at 40,000 tons 


of products annually, produced only an 
estimated 25,000 tons. Products include 
approximately 15,000 tons of bars and rods; 
3,500 tons of wire nails; and 2,000 tons each 
of galvanized iron and barrel sheets. 
Burma has plans for an integrated steel 
industry, based upon domestic resources. 
However, known deposits of coal and iron 
ore are low grade and located in areas 
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where large investments in transportation 
facilities would be required. Accordingly, 
plans remained rather uncertain. 

Lead, Zinc, Copper, Silver, and Nickel.— 
The PBI mine, located near Namtu in 
northern Shan State, continued to be Bur- 
ma's sole significant producer of nonfer- 
rous metals. The Bawdwin mine has been 
producing lead, zinc, silver and byproduct 
copper matte, nickel speiss, and antimonial 
lead for many decades. Lead concentrates 
are shipped to Namtu for smelting, and 
zinc concentrates are exported, mostly to 
Japan. 

Recent output from the mine has been 
only about one-fifth of the pre-World War 
II levels. Estimates of production for fiscal 
year 1968-69 were as follows: Refined lead, 
9,500 tons; zinc concentrates, 9,000 tons; 
silver, 1 million ounces; antimonial lead, 
300 tons; copper matte, 115 tons; and nickel 
speiss, 160 tons. 

The decline of the Bawdwin mine is 
principally attributed to depletion of high- 
grade reserves and behind-schedule develop- 
ment of the lower grade ores. Reserves at 
yearend totaled approximately 6 million 
tons, assaying 11.2 percent lead, 5.6 percent 
zinc, 0.30 percent copper, and 7.8 ounces 
of silver per ton. Insurgent activity within 
the region, poor transportation, and in- 
efficient mining techniques have also 
plagued the mine. In 1966, a United 
Nations Special Fund survey concluded that 
the output could be doubled through mod - 
ernization of mine and enlargement of 
facilities. However, efforts on the part of the 
Burmese Government to obtain the neces- 
sary capital and equipment have not been 
successful. 

Tin and Tungsten.—MDC continued to 
operate most of the country's tin and tung- 
sten mines. Government policy calls for the 
eventual takeover of the remaining pri- 
vately operated mines as soon as their li- 
censes expire. Tin and tungsten concentrates 
were produced either separately or in 
mixed form; combined annual output of 


the two minerals has remained at the low 


level of roughly 1,000 tons of concentrates 
since 1966. In an effort to spur production, 
the Government reportedly signed a 4-year 
contract with the U.S.S.R. to rehabilitate 
the once-famous Mawchi tin-tungsten mine. 
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The mine's high-grade reserves have been 
depleted and present efforts are being 
directed toward exploiting lower grade 
reserves. 


NONMETALS 


Fertilizer Materials.—Two chemical fer- 
tilizer plants, each with a 65,000-ton-per- 
year capacity, were being built at a cost of 
$14 million each. The first, located in Sale 
and constructed with Japanese aid for com- 
pletion in 1969-70, was behind schedule. 
The other plant in Kyunchaung, northern 
Burma, being built with West German aid, 
was scheduled for completion in 1970-71. 


Through 1969 Burma imported all its 
manufactured fertilizer needs, The country 
consumed about 140,000 tons in fiscal 1968- 
69, double that of the previous year. 


MINERAL FUELS 


Petroleum.—POI increased crude oil 
production to about 6 million barrels in 
fiscal year 1968-69; however, the industry 
did not reach the self-sufficiency target of 
7 million barrels. Nevertheless, Burma was 
able to further reduce crude oil imports by 
35 percent from the previous year, a decline 
of almost 72 percent since 1965—66. 


The failure to reach the 1968—69 target 
was principally attributed to a much lower 
production rate than anticipated from two 
of the new fields, Prome and Shwepyitha. 
Due to a lack of crude, Burma's two re- 
fineries at Chauk and Syriam with a com- 
bined daily capacity of 26,300 barrels, con- 
tinued to operate at less than full capacity. 


Partly because of the unsatisfactory re- 
sults at Prome and Shwepyitha, Burma 
lowered its estimates of known crude oil 
reserves from 200 million barrels to around 
140 million. An extensive exploration pro- 
gram, both on and offshore, was planned 
by POI for the present fiscal year. On the 
basis of a successful seismic survey con- 
ducted by a Japanese concern off the 
Arakan coast, plans were made to drill a 
number of exploratory test holes. Onshore, 
exploration will encompass 10 regions cov- 
ering 9,170 square miles and including for 
the first time the Northern Chin Hills and 
the Delta region. 


a Google 


The Mineral Industry of Canada 


By Lester G. Morrell} 


Reflecting labor difficulties in the nickel, 
copper, and iron ore mining industries, 
Canada's mineral output valued at $4.34 
billion ? in 1969 was slightly below the rec- 
ord $4.38 billion of 1968 and reversed a 
steady growth trend that had held for 10 
years. Suspension of The International 
Nickel Co. of Canada, Ltd. (Inco) and 
Falconbridge Nickel Mines Ltd. operations 
in Ontario for 18 and 13 weeks, respec- 
tively, was primarily responsible. for the 
lower output of nickel, copper, and several 
byproduct metals. Shipments of iron ore 
from mines in Quebec, Labrador, and On- 
tario were 7.4 million metric tons lower 
than in 1968. The great bulk of this drop 
resulted from the strikes that lasted 15 
weeks at Iron Ore Company of Canada 
Ltd. (IOC) and 17 weeks at Wabush 
Mines. By mid-November most of these 
problems had been resolved and Canada's 
mining resumed normal operating status. 


In 1969, metallic minerals with a total 
value of $2,146 million accounted for 49.5 
percent of Canada's mineral production. 
Nonmetallic mineral products, including 
construction materials were valued at $837 
million, or 19.$ percent, and mineral fuels 
contributed $1,352 million or 312 percent 
of the total. Although the value of metal - 
lics produced in 1969 was down 6.9 per- 
cent, nonmetallic and fuel minerals re- 
corded annual gains of 1.7 and 8.9 percent 
respectively. 

Of the more than 60 mineral 
commodities regularly produced in Canada, 
about a dozen account for 80 to 85 percent 
of the national output. In 1969 the lead- 
ers, arranged in order of value were: 
Crude petroleum, $934.4 million; copper, 
$531.1 million; nickel, $446.2 million; natu- 
ral gas (including sulfur and liquid by- 
products) $427.5 million; iron ore, $399.5 
million; zinc, $337.1 million; precious met- 
als (gold, silver, and platinum) $188.7 
million; asbestos, $182.0 million; cement, 


$158.5 million; sand and gravel, $120.8 mil- 
lion; and lead, $882 million. 

Although comparative 1969 data are not 
available for all countries, Canada proba- 
bly retained its position as the world's 
leading mineral producer on a value per 
capita basis. In dollar value of indigenous 
minerals, only the United States and the 
U.S.S.R. produced more. For individual 
commodities, Canada ranks first in asbes- 
tos, nickel, and zinc; second in gypsum, 
columbium-tantalum, lead, molybdenum, 
potash, silver, and titanium minerals; and 
among the top four world producers for 
more than a dozen other metals and min- 
erals. 

As in previous years though by an un- 
usually small margin in 1969, Ontario re- 
tained its position as Canada's leading 
mineral Province, accounting for $1,123.4 
million (25.9 percent) of the national 
value total. Alberta’ contribution 
amounted to 51. 103.8 million (25.5 per- 
cent), virtually all from oil and gas wells. 
Quebec, British Columbia, and Saskatche- 
wan supplied 15.4, 9.0, and 7.4 percent, re- 
spectively. Manitoba and Newfoundland 
each accounted for about 5 percent, and 
Nova Scotia, New Brunswick, Prince Ed- 
ward Island, and the Territories a total of 
6.6 percent. 

According to Dominion Bureau of Statis- 
tics estimates, the national index of min- 
eral industry production in 1969 was 149.9, 
compared with the all industry index of 
167.8 (both with respect to 1961 = 100 
base). The value of mineral production 
represented 6.0 percent of the gross na- 
tional product estimated at $72,242 million 
in 1969, thus maintaining the average ratio 
of the previous 2 years. General wholesale 


prices for mineral product categories in 


! Mining engineer, Bureau of Mines, Washing- 
ton, D.C. 

2 Where necessary values have been converted 
from Canadian dollars (Can$) to U.S. dollars at 
the rate of Can$1.00—US$0.925. 
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1969 and 1968 (the latter in parentheses) 
related to the 1935-89 base period were as 
follows: nonferrous metals 264.0 (250.8) ; 
iron products 285.8 (276.8); nonmetallic 
minerals 210.0 (206.0) ; and chemical prod- 
ucts 219.7 (218.7). The average hourly 
earning of mine employees was $3.25 in 
December 1969, compared with $2.98 and 
$2.75 for the same month of 1968 and 
1967. Profits, before taxes reported by min- 
ing, quarrying, and petroleum companies 
totaled $565 million in 1969 ($572 million 
in 1968). The Department of Energy, 
Mines and Resources has estimated capital 
and repair, expenditures by the minerals 
industry in 1969 at $1,568.7 million, com- 
pared with $1,472.3 million in 1968. Capi- 
tal investment by the petroleum and gas in- 
dustries in 1969 amounted to $560.5 
million. The metal industries reported cap- 
ital expenditures, including those for new 
metallurgical facilities, of $448.2 million. 


Exploration and new development activi- 
ties continued at a normal rate in 1969 de- 
spite an uncertain economic outlook and 
announcement of proposed new national 
legislation that is regarded as threatening 
to the future of the Canadian mining in- 
dustry. Long-term exploration projects of 
the larger companies and government field 
teams have continued. Several new areas 
have been opened. 


Exploration and development activity 
during 1969 has been largely confined to 
silver, uranium, and petroleum prospects. 
Search for silver was centered in and adja- 
cent to the established producing areas of 
Ontario and British Columbia. Despite 
marketing problems that confront existing 
producers, interest in uranium prospects, 
with considerable foreign participation 
(United States, Japanese, French, West 
German, and Italian) was relatively wide- 


spread and lively. Of the more than 200. 


exploration permits issued since January 
1970 by the Atomic Energy Control Board, 
80 permits were granted in 1969 to compa- 
nies engaged in the search for uranium. 
The Elliot Lake and Agnew Lake areas in 
Ontario are credited with nost of the ura- 
nium drilling activity. In Quebec, investi- 
gations continued in the Lac Forestier-Ste- 
Anne-du-Lac area, in Huddersfield ana 
Portland Townships, and at Grindstone 
Lake, northeast of Temiskaming. Discovery 
of the Rabbit Lake pitchblende ore body 
by Gulf Minerals Company, near Wollas- 
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ton Lake in northern Saskatchewan, gener- 
ated a staking rush early in 1969. In Octo- 
ber, two uranium discoveries were 
announced at Baker Lake in the Northwest 
Territories. And in Labrador, discovery of 
pitchblende was reported by British New- 
foundiand Exploration Ltd. (with West 
German partners) at Inda and Witch 
Lakes. 


The most spectacular mine developments 
of 1969 were in western Canada. Anvil 
Mining Corporation Ltd. in central 
Yukon, started shipment of lead, zinc, sil- 
ver concentrates from Skagway, Alaska, in 
December. The company has contracts for 
delivery of more than 400,000 tons of con- 
centrates annually, over a period of 8 
years, to Japan and West Germany. And 
in the southern British Columbia-Alberta 
border area, six large coal companies are 
preparing mines, and  erecting plants, 
townsites, and transportation facilities to 
export 165 million tons of coking coal over 
the next 15 years. The value of existing 
coal contracts with Japanese steel compa- 
nies is estimated at Can$2.5 billion. 


Geophysical studies and exploratory 
drilling for oil and gas were maintained at 
a high level in both inland and offshore 
areas. Emphasis during 1969 has been in 
the established regions of Alberta and Sas- 
katchewan, the Arctic Islands, the Macken- 
zie River Delta, in Hudson Bay and off 
the coast of Nova Scotia. 


Among legislative highlights of 1969 was 
the Ontario announcement (Bill 160) in 
April, requiring ores and concentrates pro- 
duced in mines of the Province to be proc- 
essed in Canada. Despite assurances that 
the regulation would be applied in a man- 
ner designed to avoid undue hardship, the 
law has generated considerable controversy. 
By yearend more than 30 mining compa- 
nies had applied for exemption. And early 
in November, a "White Paper," proposing 
major revisions in national tax policies was 
presented to the House of Commons by Fi- 
nance Minister E. J. Benson. While re- 
garded as less restrictive than the Carter 
Commission proposals of 1967, the mining 
industry rejected provisions that would ter- 
minate (1) the 3-year tax exemption for 
new mines; (2) most of the established de- 
pletion allowances; (3) exemption from 
tax previously granted to prospectors and 
their backers, upon sale of mine property; 
and (4) depletion allowance previously 
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granted to shareholders on dividends and 
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tion applicable to mining and oil and gas 


royalties. activities in Canada was published in 
An updated summary of Federal legisla- — October.3 
PRODUCTION 


Canada's mineral production in 1969 in- 
cluded 62 basic commodities (exclusive of 
refined aluminum and several minor ele- 
ments), consisting of 27 metallics, 31 non- 
metallic and construction materials, and 
four fuel minerals. Despite labor troubles 
that resulted in reduced output in many 


mately half of the commodities recorded 
annual increases in 1969 and the total 
value of minerals produced was within 1 
percent of the record set in 1968. 

3 Hodgson, E. C., and W. J. Beard. Summary 
Review Federal Taxation and Legislation Affect- 


ing the Canadian Mineral Industry, Dept. of 
Energy, Mines and Resources (Ottawa), Min. 


772 ; ; Res. Branch. Min. Inf. Bull. MR 101, 1969, 
commodities, particularly metals, approxi- 40 pp. 
Table 1.—Canada: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 1969 » 
METALS 
Ahhh ee ⁊⅛ - Lr M 884, 904 887, 862 996, 162 
JJ%%%%%%õb ² ⅛ ““ꝗ ⁵ ͥ ͤ scene ·¹ AAA Le 675 526 884 
Arsenic, f - Kd dade RE 343 313 318 
BE as cue meseueE OU CN E REN ME REEF EE mE 808 294 827 
Cadmium* d xc EA RES NEC d etsne ire 2,194 2,275 1,981 
ô%ö⁵Ü¹bĩ ͤ e i y 8 kilograms.. 246,614 212,513 02,953 
lh; ð ⁵ y deu al up d e e dE E 1,63 1,828 1,453 
Co mbio concentrates (shipments) e... ... LLL ccc cc lll ee 1,959 1,979 2,731 
pper: 

Mine, reeoverabdgdadadddw. Lc c cle elle el ll eee r 556,989 574, 532 500,247 

Smelter, ref ine r 453,453 476,232 408 , 827 
Gold. au c eRehuMesue mw I eL thousand troy ounces.. 2,962 2,688 2,434 
Iron and steel 

Iron ofe- . osc se ke Ru ue thousand tons 88,890 48,205 40,643 

Pig iron and ferroalloys. .............................. do.... 6,449 7,756 6,9 

Steel ingots and casting do.... 8,795 10,207 9,350 

Rolled steel... e e RAS ADR sed do.... 8,408 8,659 7,642 

Mine, ore and concentrates, eontn .in td 808 ,172 826,610 800,080 

Refined, prime 176, 782 183,342 169 , 778 
%% ę f ̃ ꝛĩðĩx e ̃ — wees cou ĩ EL cokes 8,062 9,007 9.603 
Mercury A lo e Eee nma sa ones 76-pound flasks.. .......... 5,000 20,000 
Moba ³ðͤAAA ace d mus BM REX e 9,696 10,189 18,740 
lll oe a es eae eee oa wale eee es r 225,569 239,082 192,699 
Platinum-group metals troy ounces.. 401,263 485,891 266,100 
SS 8 kilograms.. 328,661 288,262 322,331 
III, M Mp CENA thousand troy ounces.. 37,206 45,389 41,929 
Fl ⁵ðVDA ¶⁰ͥãydd d e dex E kilograms.. 33,212 82,201 41,072 
Thorium n,, ð do 63,244 63,136 13,161 
Tin; Mine: TTT ese RC Da long tons 195 160 120 
Titanium slag (70—72 percent TiO:s)................----.---------- 546,539 610,415 679,737 
Tungsten concentrates (W content).............-.---..--.--.----- * 100 1,295 1,440 
FF] hee ↄ³ dad ĩð2— ³⅛ A Re. etek 8,391 8,357 8,497 

ttrium Busdtleceolazdaeaciad eu ss cautious sedie kilograms.. 78, 268 61,406 39,067 
e: 
Mine, ore and concentrates, content 1,133,054 1,155,084 1,194,234 
Refined, ᷑]7 ?ꝭð ð ñ ð dd ĩð v ͤð v cas ecnwsced ve r 367,743 887,307 423,066 
NONMETALS 

JJ ⁵ĩ§2ũ—A6e6w..u. ⅛ AA ⁵ A LEE thousand tons 1.317 1.448 1,448 
STNG ee ses ]⅛˙aͥ8... x ⁊è ͤ see d E aD d LM E 156.281 125,245 128,269 
1 ] ».wm r² ꝗ D E Vira veu d alwera thousand tons 7,253 7,408 7,751 
Clays and products 2... ccc ee value, thousands. . $41,030 $45,067 $47,171 
Die aea c aaa suae EE ex n cose RS LE NA 473 442 
Feldspar (shipment 9,429 9,634 10,653 
Flúorspar d a naa a e e e ara iS r 66,000 95,000 100,000 
Gypsum and anhydrite. .........................- thousand tons 4,695 5.377 6.234 
IJ ³˙Ü0AA. ³ͤͤ E Ee Se wee do 1.291 1,306 1,559 
Lithium concentrate (LiOs) ii IJ a epstuluns acea 
Magnesite and brucite JFC value, thousands 33.252 $2,818 $2,775 
Nepheline syenite. ... LLL LLL LL LL c ccc caa ee eee 364,326 887,001 456.217 
Potash eu mend KO equivalent 2,162,051 2,646,813 2,854,149 
Pyrite and pyrrhotit 2444444 342.862 285.035 293,418 


See footnotes at end of table. 
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Table 1.—Canada: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 1969 » 
NONMETALS8—Continued 
Salt Ao eo np ual ³ y 8 thousand tons 4,864 4,418 8,853 
Sand and il Mau" do.... 190,205 186,186 185,120 
Sodium sulfate... ⁵ 888,562 417,005 307, 068 
Stone 2-22. eee aad ar as eo as cee eset av ae thousand tons 73,152 68 , 891 63,566 
cil alte E : ĩ / ͥ ͥ ͥ . 8 r 2,969,776 8,003,005 8,354,264 
Tale, soapstone and pyrophyllite (shipmentsss ))) 65,084 13,109 78,869 
"m MINERAL PUELS AND RELATED MATERIALS 
Bituminous...............-.----------------- thousand tons 8,516 1.945 7.849 
lignite)... tenn ] ʃ n EE Soest hee NE. do.... 1,822 2,041 1,833 
Coke, high-temperature. ............ LL LL LLL «k do.... 4,019 4,818 4,538 
f . . 0... 38 36 NA 
Natural FA. o ³˙”övꝛ ð wee ERE eH EE million cubic feet.. 1,471,725 1,692,301 1,985,281 
Pet. 122 .“. ⁰•w.mm ͤ dvd v.. k aS thousand tons 255 266 
Petroleum 
Gül. ee ees thousand 42-gallon barrels.. 351,287 879,996 407,499 
Refinery prodora 
Gasoline, total! do.... 141.967 149,736 156,655 
Kerosine and jet fuels... ..............--..-.....-. do.... 21,562 28,174 81,619 
Distillate fuel oil“'“mrcœCWlMlR dt do 106, 230 114.412 118,208 
Residual fuel oil! do.... ,598 61,68 „044 
D ² ͥ ꝑ ⁵ð⁵ðV.. «ð sspe ͤ do 2,028 1,892 1,964 
Other products „„ do 32, 600 32, 724 33, 906 
Refinery fuel and Iloeasss eee do.... 25,890 27,328 21,568 
Total 2c nocle senza edu me cd ñ]? ˙„ e Reus EDEN do.... 390,375 415,951 438,959 


e Estimate. v Preli r Revised. 


NA Not available. 


minary. 
1 Antimony content of antimonial lead alloys, flue dust, and dore slag. 
1 Refined metal and bullion plus recoverable bismuth content of concentrates exported. 
3 Refined metal from domestic ores plus cadmium content of some exported ores and concentrates. 


* All forms; excludes the cobalt in nickel sinter shipped to United 
but includes cobalt in Falconbridge nickel-copper matte to 


ingdom by International Nickel Co., 
Norway. 


5 Refined nickel and nickel in produced oxide and recoverable nickel in matte exported. 


* Cement shipped or by producers. 


? Value including bentonite and products from common, stoneware, fire clay, and other types of clay. 


8 Spodumene concentrates. 


* Includes crushed, building, ornamental, paving, and similar uses. 
10 Includes sulfur from natural gas and from pyrite, pyrrhotite, and smelting of sulfide ores. 


TRADE 


According to preliminary estimates for 
1969, Canada’s total merchandise exports 
were valued at US$13.36 billion, and im- 
ports at $13.14 billion. Thus by a small 
margin, a favorable balance of trade was 
achieved, despite adversities experienced by 
the mining industry. The contribution of 
minerals to total exports fell to 26 percent 
in 1969, compared with 28 percent and 30 
percent in 1968 and 1967, respectively. The 
$3.45 billion value of mineral and mineral 
product exports in 1969 comprised 77 per- 
cent of the industry’s output. Exports of 
metallic materials were valued at $2.27 bil- 
lion, fuel minerals at $718 million and 
nonmetallic and construction materials at 
$343 million. Principal export commodity 


items were crude petroleum, $486 million; 
aluminum, $429 million; copper, $370 mil- 
lion; nickel, $340 million; and iron ore, 
$308 million. 

Imports of minerals and primary metal 
products in 1969 were valued at $1.56 bil- 
lion, or about 12 percent of total merchan- 
dise imports. Metallic commodities were 
valued at $815 million; fuels $663 million; 
and nonmetallic materials, $79 million. Ac- 
cording to value, principal items were 
crude petroleum, $364 million; rolled steel 
products including pipe and cable, $337 
million; refined petroleum products, $179 
million; coal and coke, $97 million; alumi- 
num raw materials (bauxite and alumina), 
$91 million. 
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Table 2.—Canada: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal destinations, 1968 
METALS 
Aluminum: 
Alumina, Al content. ......-.-------- 11,458 18,680 United States 10,775. 
2 , 48,343 47,232 United States 31,168; Italy 11, 104. 
Pigs. ingots, wire bars, ete 690,049 782,568 United States 487,425; United Kingdom 
121,324; Japan 92, 510. 
Bars, rods, sheets, casting 27, 824 26,786 United | States 15, 256; New Zealand 
Föll o atico y M E Tt 210 259 United States 206. 
Fabricated materials, n.e.s. ......... 9,176 4,952 United States 2,310. 
Cadmium... ouaseceucscu esa es AAE eec 761 818 United Kingdom 504; United States 300. 
cuum metall kilograms.. 282,693 160,435 United States 146,782. 
0 : 
|^F 2 ——— Á———— ÁÉ—G— 680 549 United States 368; Belgium-Luxem- 
. bourg 122. 
Oxides and salts, gross weight 877 747 United Kingdom 717. 
Griumpium concentrate 1. ilograms.. 404,098 134,211 All to United States. 
opper: 
Ore and matte, metal content 117,005 146,814 Japan 102,158; Norway 20,814. 
Scrap, slag, sludge FFC 28,215 61,368 West Germany 14,242; Belgium-Luxem- 
boung 13. „164: United States 11.975. 
Refinery shapes 250 ,809 250,944 Um 121,787 ; United Kingdom 
i ufactures: 
Bars, rods, shapes, te 22,8391 85,181 United States 14,715; United Kingdom 
8,839; Norway 3,698. 
Pipe and tubing 9.434 12,388 United States 9,091; New Zealand 608. 
re and cable................. 2,053 5,057 United States 3,619. 
Iron and stee!: 
Iron ore............ thousand tons 31.911 86,589 United States 27,115. 
Pig 380) 2c dune aE Ea E EE 8 441 498 United States 332; Japan 70. 
Ferroalloys: 
Ferrochrome..................- ....-..-. 1 Allto United States. 
Ferromanganese................ 8,936 924 United States 874. 
Ferrosilicon.................... 88,037 42,838 United Kingdom 23,885; United States 
10,491; Japan 8, 185. 
Other, DB. cose . 8 1,073 581 United States 255; West Germany 231. 
Ingots and other primary forms 
thousand tons.. 160 271 United States 185; United Kingdom 52. 
Hot and cold rolled products 
do.... 696 896 United States 661. 
Pipe and tubes, iron and steel 
Lud do 69 259 United States 248. 
Ore and concentrate, metal content... 114,481 130,501 United States 33,080; Japan 32,981; 
West 5 26.746; Belgium- 
Luxembourg 25,499. 
Pigs, blocks and shot 120,088 125,900 E er o 49,014; United Kingdom 
Alloys, scrap, and metal, n.e.s. ....... 8,065 8,360 United States 7,084. 
Magnesium 5, 883 6,840 5 States 3,175; United Kingdom 
Mercury )). 76-pound flak ass 5,625 All to United States. 
Molybdenum, ore and concentrate, content. 10,792 10,299 United Kingdom 3,259; Japan 2,055; 
Netherlands 1,5 74. 
Nickel: 
Ore, matte, and speias, metal content.. 75. 897 86, 661 1 Kingdom 42,506; Norway 
ra T o ⁰ cu SU e 1,826 8,744 United States 1,840; West Germany 
Oxide, metal content 81,030 88,155 United States 27,679; United Kingdom 
Ingots and other refined forms. ....... 116,718 115,299 Un dod 89,182; United Kingdom 
Fabricated products, n.es. .......... 4,028 3.538 United States 2,544. 
Platinum-group metals: 
Concentrate, residues and matte, con- 
enk troy ounces.. 457,098 569,416 United Kingdom 547,174. 
S8S8dJͤůũ ewes do.... 26,397 32,041 Japan 10,975; United. Kingdom 10,550; 
nited States 10,516. 
Metalls do 18,757 15,526 United States 14,671. 
Selenium metals and salta, selenium content . : 
kilograms.. 244,668 357.022 umen 5 230,606; United Kingdom 
102,058. 
Silver: 
Ore and concentrate, metal content 
thousand troy ounces.. 10,408 21,502 United States 12,139; Japan 8,524; 
Belgium-Luxembourg 3,299 
Refined metall do 13,736 28,105 Uni States 25,966. 


See footnotes at end of table. 
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Table 2.—Canada: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS Continued 
Tin, ore and concentrate long tons 
Titanium slag, 70 percent TiO: ii 
n concentrates. value, thousands.. 
ne: 
Ore and concentrate, metal content 


Blocks, pigs, slab ss 
Alloys, scrap, dross, ete 
Fabricated materials, n. e.. 


NONMETALS 
Abrasives: 
Fused alumina, crude and grains 
Silicon carbide, crude and grains 
Asbestos: 


Milled fiber, all grades 

thousand tons 
Barite, lee se ooo oes SS 
Cement, portland........_._.-.---.-.--- 
Clay and clay products_value, thousands 
Gypsum, crude. ......... thousand tons 
Life Md PEE NS 
Limestone, crude, crushed and refuse 
Nepheline syenite. 2. 22. LL LL Lll ll. 
Potash materials |... 2.22.22 222... 


Sand and gravel............. - 2 ll. ..- 
Silica, quasftzi ie 
Sodium sulfſat(eee hkk 
Stone, rough building and crude n.e.8. ..... 
Sulfur, crude and refined. ............... 
Tale and soapstonee e. 
MINERAL FUELS AND RELATED MATERIALS 

Coal, bituminou ss 
Briquets, coal and coke. ................ 
Coke, all types 
Natural gas million cubic feet. 
Petroleum: 

Crude....thousand 42-gallon barrels... 

Refined products: 


Gasoline, total do 
Distillate fuel oll do 
Resi dual fuel oil.............. do 
Lubrieantgsg l.l l.l. do 


Liquefied gases 
Other petroleum and coal products, n. e.s. 
value, thousands 


1967 


667,420 


4,533 


1,214,127 
24,416 
76,143 

505,165 


150,345 


426 
1,415 


2,081 
46 
12,403 


32.727 


1968 


118 
182,265 
$24,112 
776, 384 
289,126 

5,677 
6,005 
143,895 
93,372 


188 


10,037 


1.312. 708 
23.009 
138,080 
607,355 


167,488 


Principal destinations, 1968 


Mexico 105; United States 13. 
All to United States. 
United Kingdom $24,109. 


United States 331,553; Belgium-Luxem- 
bourg 189,055; Japan 89,513. 
y pave 105,117; United Kingdom 
„757. 
United States 3.715: Belgium-Luxem- 
bourg 1, 137. 
United States 5,338. 


United States 134,062. 
United States 92,936. 


Japan 81; United States 81; West Ger- 
many 19. 


United States 600. 

United States 100,369, 

United States 331,937. 

United States $6,302. 

All to United States. 

United States 76,550. 

All to United States. 

United States 262,978. 

All to United States. 

United States $5,352. 

United States 450,172. 

All to United States. 

United States 94,486. 

Mainly to United States. 

Unit States 834,296; Australia 
293,678; India 222,636. 

All to United States. 

Japan 1,156,048; United States 156,076. 

All to United States. 


United States 119,791; Japan 18,289. 
All to United States. 


All to United States. 


United States 405. 
United States 2,136; St. Pierre- Miquelon 


361. 
All to United States. 
United States 20; St. Pierre- Miquelon 4. 
United States 11,265; Japan 2,220. 


United States $4,189. 


e Estimate. r Revised. 


! Data given are from U.S. Department of Commerce Import Statistics. 
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Table 3.—Canada: Imports of mineral commodities 
(Metric tons uniess otherwise specified) 


Commodity 1967 1968 Principal sources, 1968 
METALS 
Aluminum: 
UH §«§«;ð⅛%⅛⁵⁰ü.eUwB e. RAN MENS 2,328,582 2,277,897 Guyana 1,599,867; Surinam 606,885. 
Aal wwenswemss 690,126 — 771,552 Jamaica 874,643; United States 186,105; 
MC ether es 110,900. 
Scrap aluminum and alloys. ......... 8,659 14,772 Mainly from United Sta 
Pigs, ingots, shot, slabs, etc... ...... 7,418 18,647 Uni States 9,868; Nan 1,990. 
Semimanufactured products. ........ 15,201 82,097 United States 71, 699. 
Pipe, tubes, wire, cable.............. 1,159 1,181 United States 1, 080. 
Manufactured materials 
value, thousands. $8,483 $6,208 United States $5,137. 
Antimony, oxide and salts, metal content 241 860 United Kingdom 800; United States 89. 
Chromium ore and concentrate, metal con- 
7 1½)Lf f ³ ³ A 88 81.285 20,323 United States 8,789; a nes 8,719; 
Republic of South Africa 3,471. 
Copper: 
Ore, concentrate and scrap, copper con- 
% KT 81.589 62,828 United States 61, SUR 
Blocks, pigs, ingots. ................ 4,817 5,284 All from United Sta 
bars; rods, sheets, tubes, eta 1,399 1,561 United States 1,050; United Kingdom 273. 
277 EE E 194 81 Mainly from United States 
Gade and sulfate... —U——w 599 523 Uni States 262; Japan 180; United 
Kingdom 68. 
Alloy yn. primary and semimanufactured 
2322 EEE 4,798 5,014 United States 8,264; United Kingdom 
Iron and steel: 
Iron ore thousand tons 2,489 2,794 United States 2,335; Brazil 879. 
Scrap iron and steel 611,852 681,694 Mainly from United States. 
Pig Ons oc 22: 294229 02 E D sepe od 26,075 88,364 U.S.S.R. 17,011; United States 9,957; 
Finland 6,376. 
Ferroalloys: 
Ferrochrome................... 19,722 18,649 Republic of South Africa 10,601; United 
States 1,968. 
Ferromanganese...............- 14,555 25,348 Republic of South Africa 24,048. 
Silicomanganese................ 8,812 1,219 don i 508; U.S.S.R. 496; United 
tates 181. 
Ferrosilicon...................- 5,265 8,905 United States 7,941: Norway 962. 
Ferrotungsten................-- 87 54 Portugal 33; United Kingdom 21. 
perrovenadium FFC 352 240 United States 96; Austria 54; Sweden 40. 
Mr DD PET EE RN 8,219 4,084 United States 3,244; Norway 632. 
Steel incots and equivalent primary 
OPE... 8 29,659 8,785 United Kingdom 8,524; United States 
8,189; West Germany 1,803. 
Iron and steel products: 
Castings and forgings. .......... 80,481 118,282 United States 103,234. 
Rolled steel, including structurals 
and rails 1,084,726 978,411 United States 240,058; Belgium-Luxem- 
bourg 159,772; West Germany 147,525; 
Teen Vala lia United Kingdom 
Pipe, tubes, wire and cable 259,110 284,475 United States 72,079; Japan 66,870; 
los United Kingdom 46,748. 
Primary and fabricated forma 674 499 United States 367; United Kingdom 104. 
C/;õĩ˙²m/à! A Decus ae 2,214 2,389 Mexico 1,543; United States 540; United 
Kingdom 306. 
Manganese: 
and concentrate, manganese con- 
tant. onsociXaevede 14,987 62,786 Gnana 10 Congo (Kinshasa) 10,729; 
raz 
Metallic manganese... .............- 2,018 2.959 Republic of South Africa 1,926; United 
States 561; Japan 469. 
Magnesium metal. ................. 1,354 2,180 United States 1, ,174; West Germany 506; 
0 
Mercur 76- pound flasks.. 4.688 2, 604 i 918; United States 782; Spain 
00. 
Molybdenum, molybdic oxide, gross weight. 205 617 All from United States. 
Nickel, unwrought and semimanufactured, 
including alloy sss 11.817 13,650 Norway 10,329; United States 2,587. 
Platinum-group metals troy ounces... 212.889 207,961 United Kingdom 198,626. 
Sierre 8 thousand troy ounces.. 5.884 14.061 United States 13,403. 
Sodium metall 7,717 7,971 Mainly from United States. 
Tun blocks, pigs and bars long tons 4,548 4,301 Malaysia 3,031; United States 925. 
itanium: 
Dioxide, pure and extended 10,328 10,913 United States 9,660; United Kingdom 779, 
Metallic titanumnmnmn 1,966 211 United States 166; United Kingdom 27. 
Tungsten, in ore and concentrate 106 60 United States 29; South Korea 16; United 


Kingdom 15. 
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Table 3.—Canada: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal sources, 1968 
Zin METALS—Continued 
e: 
Pigs, slabs, blocks, anodeens 966 1,377 All from United States, 
Bars, plates, sheets, discs, shells... .... 124 663 United States 529. 
Fabricated materials... .............. 670 525 United States 501. 
Dust and granules.................. 1,099 963 All from United States, 
NONMETALS 
Barite, ground. dad 5,874 7,168 United States 7,113. 
Bentonite, clay and drilling mud 199,455 279,140 United States 265,532. 
Cement, all types. 40,023 46,721 United States 20,036; United Kingdom 
13,128; Belgium-Luxembourg 6,155. 
Clays, ground or unground. ............. 290,439 262,642 Uptet States 214,475; Uni Kingdom 
48,131. 
Cryolite, natural.................--...-. 2,795 4,117 Denmark 8,797. 
monds: 
Unser thousand carats.. 73 80 Belgium-Luxembourg 35; Israel 26. 
Industrial... ................- Olccs 1.089 1,070 United States 769; United Kingdom 114. 
üst Je cee A aiene do 295 344 United States 334. 
Diatomaceous eartn 30,235 27,832 All from United States, 
FlüOPSDAE. ua ec ee uev eeu wes ES 85,497 104,748 Mexico 88,558. 
Fuller's earth 8,236 8,210 All from United States. 
BUM, crüde..... c eccl ei. emen 62,697 62,652 Mexico 61,658. 
Jö riea eaaa DONC UPS 20,061 22,471 United States 22,399. 
Magnesium compounds: 
Dolomite, calcined.................- 9,467 8,987 All from United States. 
Magnesia, dead burned.............. 84,693 38,485 United States 32,387; Yugoslavia 4,793. 
Mica, un manufactured 3,168 2,980 United States 2,968. 
Phosphate rock. .........- thousand tons.. 2,068 2,132 United States 2,128. 
Phosphate fertilizers. ..................- 149,345 40,461 All from United States. 
Potash products, fertilizers. ............. 143,582 62,620 e 49,136; West Germany 
Salt and brin sss 514,385 584,866 United States 254,891; Mexico 195,750; 
Bahamas 92,388. 
Sand and gra vel thousand tons 687 620 All from United States, 
Silica sand 8 864 1.004 United States 1,002. 
Sum sulfate and Glauber's salt 25,057 22,697 United States 20,962. 
tone: 
Crushed, including stone refuse 
thousand tons 1,185 1,252 United States 1,248. 
Cut (granite, marble, slate and other). 28, 680 28,876 United ut 19,014; Republic of South 
rica 4,650. 
Sulfur, elemental. .....................- 118,199 68,778 All from United States, 
Tale and soaps tonnen 24,024 25,623 United States 25,097. 
Vermiculite, crude............ .. c... ee 26,618 25,037 United States 22,608. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bituminous materials, crude 
So value, thousands. . $348 $387 United States $263; United Kingdom $108. 
oal: 
Anthracite... ....... thousand tons 477 390 United States 380. 
Bituminous and subbituminous.do.... 14,142 15,074 All from United States, 
Briquets, coal and coke. ...........- 7,701 5,499 Do. 
Coke, all types (except briquets) 
thousand tons.. 864 741 United States 686. 
Natural gas million cubic feet.. 62,872 88,228 All from United States, 
Petroleum: 
Crude....thousand 42-gallon barrels.. 170,785 177,739 Venezuela 124,275; Iran 20,742; Saudi 
Arabia 18,606. 
Refinery products: 
Gasoline, total. .......... do.... 5,182 4,443 Netherlands Antilles 2,481. 
Kerosine and jet fuel do.... 1,910 10,946 Netherlands Antilles 4,968; Venezuela 
z 4,684. 
Distillate fuel oil. ........ do.... 14,141 19,840 "Venezuela 15,223; Netherlands Antilles 
,468. 
Residual fuel oil.......... do.... 87,110 $2,291 Venezuela 14,308; Netherlands Antilles 
9,164; United States 6,751. 
Lubricants... ..........do.... 1.671 1,705 United States 1,568. 
Liquefied petroleum gases. do 281 411 United States 365. 
Other refinery products. .. do 617 646 United States 416; Panama 181; United 
Kingdom 65. 
Other petroleum and coal producta 
value, thousands.. $8,531 $6,929 United States $5,805; United Kingdom 


$1,098. 
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COMMODITY REVIEW 


METALS 


_ Aluminum.—Production of primary alu- 
minum was at a record level throughout 
1969. Combined output of Canada’s six re- 
duction plants, all operating at capacity, 
was more than 12 percent above the pre- 
vious peak established in 1968. Aluminum 
Company of Canada Ltd., principal com- 
ponent of the Alcan Aluminium Limited 4 
international industrial empire, reported 
production of 878,790 metric tons in the 
company's five smelters (at Alma, Arvida, 
Beauharnois, and Shawinigan in Quebec 
and at Kitimat on the British Columbia 
coast). Alcan subsidiaries and affiliates in 
other countries accounted for 657,000 me- 
tric tons, also a record, achieved in part 
through the opening during the year of 
new smelters in Australia, India, and 
Japan. The fully integrated array of Alcan 
companies, including raw material sources, 
alumina plants, smelters, and fabricating 
facilities embraces six continents and 34 
countries. l 

The Canadian British Aluminium Com- 
pany Ltd. (CBA) smelter at Baie Comeau, 
Quebec, which accounts for the balance of 
Canadian primary aluminum, was recently 
acquired by Reynolds Metals Co. (83.5 
percent). Completion of expansion, started 
in 1968, is expected to raise the annual ca- 
pacity of this smelter from 104,000 to 
about 160,000 tons early in 1970. 

Consumption of new aluminum by do- 
mestic fabricators has been estimated at 
204,000 tons in 1969. Exports of primary 
and semifabricated forms totaled 821,575 
tons, mostly to the United States, Japan, 
United Kingdom, Republic of South Af- 
rica, and West Germany. 

Columbium and Tantalum.— Production 
of columbium pentoxide (Cb2Os5) in pyr- 
ochlore concentrates by St. Lawrence Col- 
umbium and Metals Corporation near 
Oka, Quebec, amounted to 1,365 metric 
tons in 1969, compared with 953 tons in 
1968. A favorable market outlook and ex- 
panded mill capacity completed late in the 
year justify anticipated output on the 
order of 2,000 metric tons Cb20s in 1970. 
The bulk of production has been exported 
in concentrates to Europe and United 
States. In 1969 U.S. imports from Canada 
amounted to 417 metric tons. 


Tantalum Mining Corporation of Can- 


ada Ltd., at Bernic Lake, Manitoba, began 
shipment of tantalite concentrates from 
Canada's first commercial tantalum mine 
in August. While full production details 
are not available, recovery of TazOz in the 
final quarter of the year was reportedly in 
excess of 45.000 kilograms. Capacity of the 
plant is 450 tons of ore per day. In addi- 
tion to tantalum, arrangements are being 
made to recover cesium, beryllium, and 
lithium components of the ore. 

Copper.—Strikes extending through the 
summer and fall at several of Canada's 
largest copper producers, including the 
Ontario mines and metallurgical works of 
Inco and Falconbridge Nickel Mines Ltd., 
resulted in 13 percent lower mine output 
and 14 percent less refined copper than 
was produced in 1968. Supplies of refined 
copper became critical for domestic con- 
sumers during the second half of the year 
and the price, reflecting both local and 
worldwide shortages, rose from Cans0. 45 
per pound in January to Can$0.57 for the 
September-December period. 

Although a few small operations were 
suspended in 1969, their output was more 
than offset by new developments reported 
during the year. More than 100 mines ac- 
count for Canada's current copper produc- 
tion, and about 30 others are being 
explored and developed for future 
production. All Provinces and Territories, 
with the exception of Alberta and Prince 
Edward Island, contributed to Canada’s 
mine production of copper in 1969. Thir- 
ty-five mines in Ontario, including 12 op- 
erated by Inco and eight by Falconbridge, 
reported a total mine output of 207,695 
tons, or 41 percent of the national total. 
Quebec's 24 mines, most of which ship to 
the Noranda and Murdochville smelters, 
accounted for 28 percent. The 10 copper 
producers in British Columbia, which 
collectively accounted for nearly 15 per- 
cent, export their entire output to Japan 
and the United States in the form of ores 
and concentrates. 

Copper metallurgical facilities in Canada 
number six smelters (at Murdochville and 
Noranda, Quebec; at Coniston, Copper 


* Canadian company, based in Montreal, Que- 
bec, and owned 54 percent Py residents of the 
United States and 36 percent by Canadians. 
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Cliff, and Falconbridge in Ontario; and at 
Flin Flon on the Manitoba-Saskatchewan 
border). All of Canada's refined copper, 
amounting to 408,827 metric tons in 1969, 
was recovered by Canadian Copper Refi- 
ners Ltd., near Montreal, Quebec, and 
Inco near Sudbury, Ontario. 


Shipments of refined copper to domestic 
consumers totaled 218,000 metric tons in 
1969, compared with 229,700 in 1968. Ac- 
cording to 1967 data, percentage distribu- 
tion by consuming industrics was copper 
sheet, strip, bars, pipe, tube, etc, 34 per- 
cent; wire and rod mill products, 56 per- 
cent; brass mill products, 9 percent; and 
miscellaneous, | percent. 


Exports of copper, including contents of 
ore and concentrates, scrap, unwrought 
metal, and  semimanufactures totaled 
406,000 metric tons in 1969. The corre- 
sponding figure for 1968 was 512,000 tons. 
Principal export items in 1969 were 99,000 
tons in ore and concentrates to Japan; 
96,000 tons of refinery shapes and semi- 
manufactured products to the United 
States; and 75,000 tons in metal forms to 
the United Kingdom. 


Gold.—Continuing the trend of the 
1960’s, the number of producers and total 
output of gold declined in 1969. At year- 
end 32 lode gold mines were in operation: 
Nine in Qucbec, 17 in Ontario, five in the 
Northwest Territories, and one in British 
Columbia. These mines were credited with 
80.6 percent of Canada's gold production 
in 1969. Byproduct recovery from base 
metal operations (including those affected 
by strikes during the year) amounted to 
19.1 percent, and placer mines, mostly in 
Yukon Territory, added 0.3 percent. 


All but three of Canada’s gold mines 
were eligible for Federal assistance under 
the Gold Mining Assistance Act (EGMA). 
According to the report on administration 
of this Act for the year ending March 31, 
1969, assistance payable to 31 mines dur- 
ing the fiscal period amounted to 
Can$12,926,392; equivalent to Can$8.16 per 
ounce produced. Twenty mines received 
Can$10.27 per ounce, the maximum paya- 
ble under the Act. 


Since its enactment in 1948, the number 
of mines receiving assistance has fallen 
from about 120 to 31. Total payments, 
through March 1969, amount to Can$261 
million. 
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The Royal Canadian Mint price paid to 
producers averaged Can$37.69 per ounce 
through 1969. The three mines that 
elected to sell on the London Gold Mar- 
ket, thus forfeiting EGMA benefits, re- 
ceived prices that ranged from US$43.83 
per ounce in March to $35 in December. 


Iron Ore, Pig Iron, and Steel.—Seriously 
affected by the labor strikes at mines in 
Quebec-Labrador (Newfoundland) and 
Ontario, 1969 production of iron ore (in- 
cluding concentrates and pellets) was 7.6 
million tons below the record output of 
over 48 million tons in 1968. Canada's 
largest producer, IOC mines at Scheffer- 
ville, Quebec, and the concentrator and 
pellet plant at Labrador City, Newfound- 
land, were shut down for 15 weeks. Wa- 
bush Mines' operations in Labrador and 
ore processing plants at Pointe Noire, 
Quebec, were down 17 weeks, and the 
Quebec Cartier Mining Company mine and 
concentrator at Gagnow, Quebec, were 
closed for 7 weeks. In Ontario, labor prob- 
lems also caused shutdowns for periods of 
7 to 18 weeks at Caland Ore Co. Ltd., Al- 
goma Ore Properties, and the byproduct 
operations of Inco and Falconbridge Nickel 
Mines Ltd. 


Annual production capacity remained 
static, at 48 million tons, including 26.5 
million tons of pellet capacity, throughout 
the year. Aside from relatively small in- 
creases anticipated for the byproduct re- 
covery from nickel-copper ores in Ontario, 
no further mine production expansion is 
expected in 1970 or 1971. However, future 
changes in the export pattern for iron raw 
materials are indicated. In past years vir- 
tually all exports from mines in eastern 
Canada have been to United States and 
Europe, with 1.5 to 1.9 million tons per 
year from the west coast to Japan. In 1969, 
IOC initiated shipments of pellets from 
Sept Isles, Quebec, to Japanese steclmakers. 
IOC has contracted to ship about 1 mil- 
lion tons in 1970-71, and Quebec Cartier 
Mining Co. has contracted to ship 1.2 mil- 
lion tons per year for 5 years beginning in 
1971. These two companies have under- 
taken expansion of port facilities to permit 
loading supercarriers of 200,000 tons at 
Sept Isles and 150,000 tons at Port Cartier. 

Closures due to strikes of 11 and 13 


wecks, respectively, at the Hamilton works 
of The Steel Company of Canada Ltd. 
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(STELCO) and Sault Ste. Marie works of 
Algoma Steel Corp. Ltd. resulted in annual 
declines of 802,000 tons of pig iron and 
857,000 tons of steel in 1969. Quantities of 
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raw materials used and output of the Ca- 
nadian iron and steel industry in 1969, 
compared with the two preceding years, 
are summarized in table 4. 


Table 4.—Salient iron and steel statistics 
(Thousand metric tons) 


Importeediid l.l l l.l l.. 
Made in iron and steel plants 


Blast furnace output: 
Pig 


j—————————————————— 


Plans to invest about $140 million on 
plant modernization and expansion proj- 
ects in 1969 fell short of that amout due 
to delays caused by labor troubles in both 
construction and steel industries. By the 
end of the year work on most of these 
projects had been resumed and several new 
projects added. Dominion Foundries & 
Steel Ltd. in 1969 started a $55 million 
program in its Hamilton, Ontario, works 
that will provide a fourth blast furnace 
and raise crude steel capacity by $5 per- 
cent. Also during the year, STELCO an- 
nounced plans involving investment of 
over $90 million that will replace eight 
open hearths with three 120-ton basic oxy- 
gen furnaces and raise annual raw steel ca- 
pacity from 4.3 to 5.4 million tons at the 
Hilton Works in Hamilton. Aside from the 
announced plans of the fully integráted 
companies, several of the small steel mills 
are considering or have embarked on pro- 
grams to increase capacity or expand vari- 
ety or size range of products. 

Demand for both raw steel and rolled 
products continued strong during the year. 
Shipments of rolled steel products to do- 


1967 1968 1969 
— Á— — 899 280 274 
Pas saa EE 672 637 456 
. 4.717 7.858 6,546 
3 2.097 1.657 1.467 
—— nÓ 1,844 1,228 806 
S 6,296 7,605 6,769 
8 152 151 185 
——Ó—— 5,529 6,695 5,712 
US 507 4.874 4.658 
—— € 8,665 10,078 9,210 
S 13 129 140 
. 8. 795 10,207 9,850 
scence Sowas 5,690 5,923 5.287 
„„ 2,355 2,240 2,007 
PE Ss 363 396 348 
S 8,408 8, 559 7.642 


mestic consumers totaled 6.5 million tons 
in 1969, compared with 6.4 million in 
1968. Canadian trade data for 1969 (1968 
data in parentheses) show: Imports, pig 
iron, 20,814 (33,364) tons; steel ingots and 
castings, 273,204 (8,785) tons; rolled forms, 
including pipe, wire and similar products, 
1.720,103 (1,207,886) tons. Exports, pig 
iron, 655,000 (498,000) tons; steel ingots 
and castings, 156,000 (271,000) tons; and 
rolled products, including pipe, 786.000 
(1,155,000) tons. As in previous years, the 
great bulk of this trade was with United 
States. 

Lead and Zinc.—In 1969 both mine out- 
put and production of refined lead were 
below the levels of the previous 2 years. 
Zinc, however, continued its uptrend and 
set new records for both mine and smelter 
production. According to Department of 
Energy, Mines and Resources lists, 28 com- 
panies contributed to the year's output of 
lead while 40 were credited with zinc. 
However, many of these produce both met- 
als, usually with varying quantities of 
other metals such as gold, silver. and cop- 
per. Regional mine sources of lead and 
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zinc (the latter in parentheses) in 1969 
were as follows: Newfoundland and Nova 
Scotia, 7.5 (2.8) percent; New Brunswick, 
17.9 (13.2) percent; Quebec, 0.4 (16.4) 
percent; Ontario, 4.0 (29.8) percent; Mani- 
toba and Saskatchewan, 0.2 (6.5) percent; 
British Columbia, 32.6 (12.4) and the Ter- 
ritories, 37.4 (19.8) percent. 


The drop in Canada’s lead production 
in 1969 has been attributed mainly to the 
exhaustion of high-grade direct shipping 
ores at Cominco Ltd. mines at Pine Point 
in the Northwest Territories in December 
1968. Production of refined lead from Ca- 
nadian ores and concentrates by the Trail 
Smelter was 154,000 tons in 1969, compared 
with 173,000 in 1968. Lower lead output 
was also reported at the Brunswick Mining 
& Smelting Corp. Ltd. mines in New 
Brunswick. Western Nuclear Mines Ltd., at 
‘Hanson Lake in northern Saskatchewan, 
suspended operation in July. The major 
lead-zinc event of 1969 was the start of 
production and shipment of concentrates 
by Anvil Mining Corporation Ltd. from 
central Yukon. Under the joint backing of 
Cyprus Mines Corp. (United States) and 
Dynasty Exploration Ltd. (Canada), 60 
and 40 percent, respectively, the $56 mil- 
lion Anvil program was initiated in 1967. 
The ore body, with reserves estimated at 
over 60 million tons, grading 9 to 10 per- 
cent combined lead and zinc, was devel- 
oped as an open pit mine and equipped 
with a 5,000-ton-per-day concentrator. First 
shipments of concentrates in fullfillment of 
contracts with Japanese smelting compa- 
nies, calling for about 340,000 tons an- 
nually for 8 years, were exported from 
Skagway, Alaska, in December. From the 
Anvil mill to Skagway concentrates are 
hauled 237 miles by truck to Whitehorse, 
thence 110 miles by rail to the port. Early 
in 1969 a $3.5 million expansion plan was 
announced to accommodate a new contract 
with a West German firm for 85,000 tons 
of concentrate per year over 8 years bcgin- 
ning in 1970. 

In compliance with recent Ontario legis- 
lation requiring domestic processing, Ec- 
stall Mining Ltd. announced its decision to 
proceed with construction of an electrolytic 
zinc refinery adjacent to the Kidd Creek 
concentator at Hoyle, Ontario. The new 
plant will be designed for annual output 
of 110,000 tons of slab zinc, 210,000 tons 
sulfuric acid, and 450 tons of cadmium 
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metal, and is scheduled for completion in 
1972. 

Domestic consumption of primary, re- 
fined lead in 1969 was estimated at 67,850 
metric tons. Shipments of zinc to Canadian 
consumers totaled 111,000 tons. Exports of 
lead in 1969 included 127,165 tons in con- 
centrates, of which 56,000 tons went to 
United States and 34,000 to Japan; and 
97,150 tons in refined forms, of which 
41,961 tons went to United States and 
38,322 tons to United Kingdom. Zinc ex- 
ports, totaled about 1,010,000 tons includ- 
ing 347,612 tons in concentrates and 
133,978 in primary forms to United States. 
About 250,000 tons in ores and concen- 
trates and 80,000 tons of primary metal 
went to United Kingdom and other Euro- 
pean countries. 

Mercury.—In its first full year of opera- 
tion, Canada's sole mercury producer, the 
Cominco Ltd. Pinchi Lake mine in British 
Columbia treated 337,000 tons of ore and 
recovered about 20,000 flasks (76 pounds 
each). The great bulk of this output was 
marketed in United States, as indicated by 
U.S. reported imports of 15,546 flasks dur- 
ing 1969. 

A second Canadian producer, Silverquick 
Development Company (B. C.) Ltd., with a 
mine and a recently completed 500-ton- 
per-day mill at Haney in southwestern 
British Columbia, expects to start produc- 
tion early in 1970. When in full-scale oper- 
ation, an output of 3,000 flasks annually is 
anticipated. Ore reserves reportedly contain 
over 400,000 tons proven and 1.4 million 
inferred, with an average content of 2 
pounds mercury per ton. 


Molybdenum.—Since 1963, when Molyb- 
denite Corporation of Canada Ltd., near 
Val d'Or, Quebec, accounted for Canada's 
entire molybdenum output toaling 378 me- 
tric tons, the rise to a record 13,740 tons 
by eight companies in 1970 is little short 
of phenomenal. Two of the newcomers, 
Preissac Molybdenite Mines Ltd. and Cad- 
illac Moly Mines Ltd., are situated in the 
Val d'Or district where  molybdenite 
(MoS2) is mined as the principal product. 
The great growth in production has re- 
sulted from opening of four new molyb- 
denite mines in British Columbia and co- 
production of molybdenum with copper at 
Murdochville on the Gaspé Peninsula, 
Quebec. 


In 1969, Endako Mines Ltd., in north- 
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central British Columbia, reported produc- 
tion of 8,530 metric tons of molybdenum 
in molybdenite concentrates and molybdic 
oxide. British Columbia Molybdenum Ltd. 
at Alice Arm produced 2,526 tons in con- 
centrates; Brynnor Mines Ltd., central 
British Columbia, repotted 1,062 tons in 
concentrates; and Red Mountain Mines 
Ltd., near Rossland, accourtted for 272 tons 
in concentrates. Byproduct recovery of mo- 
lybdenum in concentrates by the two mines 
of Gaspé Copper Mines Ltd. (Needle 
Mountain and Copper Mountain) in 
Quebec totaled 1,230 tons. 

Construction of the 22,000-ton-per-day 
mill and preparation of the open pit mine 
continued through 1969 at Brenda Mines 
Ltd. in the Okanagan Lake vicinity of 
southern British Columbia. The Brenda 
ore body has been estimated at over 160 
million tons averaging 0.18 percent copper 
and 0.05 percent molybdenum. Beginning 
in 1970 this venture is expected to recover 
2,00 to $,000 tons of molybdenum an- 
nually. And, by 1972, Lornex Mining Cor- 
poration Ltd., with a 35,000-ton-per-day 
plant in Highland Valley, southwestern 
British Columbia, is due to come on 
stream with an additional 1,150 tons an- 
nually, also from bimetal ores. The Lornex 
ore reserve is estimated at 266 million tons 
grading 0.43 percent copper and 0.014 per- 
cent molybdenum. In addition to these, six 
well-established companies are conducting 
exploration and feasibility studies on mo- 
lybdenum and copper-molybdenum depos- 
its in other parts of British Columbia. 

Confronted by adequate indigenous sup- 
plies in the Western States virtually no 
Canadian molybdenum comes to the 
United States. Adhering to the pattern of 
recent years, exports in 1969 totaling 
11,645 metric tons of molybdenum in con- 
centrates and other forms went to the 
United Kingdom (3.403 tons), France 
(1,723 tons), Japan (1,671 tons), the 
Netherlands (1,580 tons), and 14 other 
countries (3,268 tons). 

Nickel.—Under the impact of strikes 
that closed the plants of Inco and Falcon- 
bridge Nickel Mines Ltd., from July 10 
and August 21 respectively, to late Novem- 
ber, Canadian production of nickel fell to 
a 10-year low. Despite its poor annual 
showing, the nickel industry has main- 
tained its dynamic strength. By yearend, 
work on virtually all continuing develop- 
ment and expansion projects had been re- 
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sumed, and both Inco and Falconbridge 
had announced new plans to increase pro- 
duction. 

The output of 20 nickel-copper mines in 
Ontario accounted for 69 percent of Cana- 
da's nickel production in 1969. With the 
exception of the Consolidated Canadian 
Faraday Ltd. mine at Werner Lake, near 
the Manitoba border, all Ontario's produc- 
tion was from the Sudbury District where 
Inco operates 11 and Falconbridge eight 
mines. Manitoba contributed 30.3 percent 
of the national total, with production 
dominated by Inco's Thompson and Birch- 
tree mines at Thompson. About one-third 
of the Provincial total is from the Sherritt 
Gordon Mines Ltd. mine at Lynn Lake. In 
September, Dumbarton Mines Ltd. started 
shipments of ore from Bird River, Mani- 
toba, to the Consolidated Canadian Fara- 
day Ltd. mill in Ontario. The relatively 
small British Columbia output was all 
from Giant Mines Ltd., at Hope, for ex- 
port to Japan. Following closure of two 
small mines in Quebec, in 1968, produc- 
tion was maintained in that Province by 
the start of shipments of nickel concen- 
trates to the Falconbridge smelter from 
Renzy Mines Ltd. in Hainault Township, 
about 110 miles north of Ottawa. 

The three integrated nickel producers 
reported deliveries totaling 220,279 metric 
tons of refined nickel in 1969. Company 
annual statements give annual production 
data and consolidated ore reserve status at 
yearend 1968 and 1969 as follows: 


1968 1969 
Nickel production (deliveriee), 
in metric tons: 
ICO) 5. cece het 218.087 173,363 
Falconbridge. ............ 32,074 36,581 
Sherritt Gordon Ii. 11. 400 10,335 
reserves, in million metric 
tons: 
TACO hace Soe cee eas he 836.5 344.3 
Falcon bridge 1 83.1 84.2 
Sherritt Gordon 11.4 11.4 
r Revised 


1 Total production of nickel: 18,620 metric tons of 
which 3,157 were derived from toll materials, mostly 
from New Caledonia and Australia. 


In addition to the eight new mines (six 
in Ontario and two in Manitoba) that 
Inco has under development and the new 
process refinery being built at Copper 
Cliff, Ontario, construction started in 1969 
on the Clarabelle mill in Copper Cliff. De- 
signed to treat 32,000 tons of ore per day, 
this will be Inco’s fifth mill in the Sud- 
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bury area. Work has also continued on 
erection of the world's highest (1,250-foot) 
smelter stack and on increasing capacity of 
the iron ore recovery plant. With comple- 
tion of all current expansion, scheduled 
for the end of 1972, Inco's investment in 
these projects will total about $1 billion, 
and the company's annual nickel produc- 
tion will approach 275,000 metric tons. 

Falconbridge Nickel Mines Ltd. contin- 
ued development of two mines (Main- 
bridge and Bowden Lake) near Wabowden, 
50 miles north of Lake Winnipeg in 
Manitoba. In Ontario, underground devel- 
opment activities have continued at the 
Lockerby property, Onaping, Fecunis 
Lake, and Strathcona mines. Of the nearly 
$30 million capital and preproduction ex- 
penditure in 1969, more than half was in 
connection with the new nickel.iron refin- 
ery. In response to the Ontario Govern- 
ment directive in 1969 requiring treatment 
of Ontario mine products in Canada, the 
company announced plans to provide a do- 
mestic nickel refinery to treat at least 51 
percent of the company's Ontario output 
by the end of 1974. For many years, Fal- 
conbridge nickel has been exported as 
matte, for refining in the wholly owned re- 
finery (Falconbridge Nikkelverk A/S) in 
Norway. 

Canadian exports of nickel in semipro- 
cessed and refined forms during 1969 
amounted to 164,398 metric tons (202,000 
tons in 1968). Trade statistics for the year 
report 69,881 tons of nickel in matte and 
other crude forms, mostly to Norway and 
the United Kingdom. Approximately 83 
percent of the 94,567 tons of ingots and 
other refined forms went to the United 
States. 

Platinum-Group Metals.—Since they are 
almost exclusively a byproduct of nickel- 
copper ores, Canadian output of platinum 
metals in 1969 was abnormally low, reflect- 
ing labor troubles that affected the nickel- 
copper producers. The platinum metals are 
initially extracted in the form of refinery 
sludges, residues, and nickel-copper matte. 
Accordingly mines in Ontario, Manitoba, 
Saskatchewan, and Quebec are regarded as 
the original source of platinum metals re- 
covered by Inco and Falconbridge, al- 
though final separation of the metals is ac- 
tually made in foreign precious metal 
plants. 

Canadian trade statistics for 1969 report 
export of 434,000 ounces of platinum met- 
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als in concentrates, residues, and matte. 
The great bulk of this went to United 
Kingdom, with relatively small quantities 
to Norway and the United States. 

Silver.—As a result of lower output at a 
few large producers in the Northwest Ter- 
ritories, British Columbia, and the Cobalt- 
Gowganda District of Ontario, Canadian 
silver production in 1969 was nearly 3.5 
million ounces less than the national re- 
cord 45.4 million ounces produced in 1968. 
Virtually all Canadian silver is produced 
in mines noted primarily for lead, zinc, 
copper, nickel, and gold. Mines worked 
primarily for silver exist in the Territories 
and in the Cobalt District of Ontario. 
With the single exception of Prince Ed- 
ward Island, all of Canada's Provinces and 
Territories contributed to the national 
output. In 1969 Ontario was credited with 
51 percent of the total. British Columbia 
accounted for 13 percent; New Brunswick 
and Quebec each for about 10 percent; 
and the Yukon and Northwest Territories, 
for 7 and 5 percent, respectively. 

The Kidd Creek, Ontario, mine of Ec- 
stall Mining Ltd., the world's largest silver 
mine, produced over 13.8 million ounces of 
silver in copper, lead, and zinc concen- 
trates in 1969. The second largest Cana- 
dian source of silver was Cominco Ltd., 
which reported 5.7 million ounces from 
company mines and toll ores treated at the 
Trail Smelter in southern British Colum- 
bia. 

According to 1968 data, 90.5 percent of 
the year’s production was from base metal 
ores; 8.5 percent came from silver-cobalt 
mines (in Ontario) ; and 1.0 percent from 
lode and placer gold mines. 

On the basis of 8 months' output re- 
ported by the industrial refineries and the 
Royal Canadian Mint, the 1969 total out- 
put of domestically refined silver is ex- 
pected to total about 31 million ounces 
compared with 26.3 million reported in 
1968. Assuming that domestic consumption 
remained at about the same level in both 
years, Canadian trade statistics reflect the 
substantial increase in refined silver sup- 
ply. Exports totaled 34.7 million ounces 
(of which 96 percent went to the United 
States) in 1969 compared with 28.1 million 
ounces in 1968. In addition to the refined 
metal, Canada during 1969 exported 21.9 
million ounces in ores and concentrates, 
most of which was consigned to mills and 
smelters in the United States. 
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Domestic consumption of refined silver 
in 1968 totaled 13.6 million ounces. Per- 
centage use distribution was as follows: 
coinage, 542; silver salts, 17.0; sterling, 
6.2; alloys, 5.6; and sheet, foil, and miscella- 
neous, 17.0. 


Uranium.—Four producers, three in the 
Elliot Lake region of Ontario and the 
fourth at Uranium City, Saskatchewan, 
continued operation through 1969 and ac- 
counted for the year’s output of 3,500 tons 
uranium oxide (UsOg). This represented a 
small increase over annual production of 
the past few years but remains insignifi- 
cant in the light of Canada's known re- 
serve potential. While the long-term mar- 
ket possibilities appear bright, both 
industry and Government are primarily 
concerned with problems of the present 
and early 1970's. Principal contributory 
elements include a softening in demand 
due to construction delays; changes in de- 
sign and rising costs of nuclear power- 
plants; Canadian Government stockpile 
purchases destined to end on June 30, 
1970; “White Paper” tax proposals which, 
if adopted, will impose drastic limitations 
on foreign investment in Canada's ura- 
nium industry and a closed-door policy to 
the United States market under a tempo- 
rary restriction imposed by the Atomic En- 
ergy Commission (USAEC) , which prohib- 
its enrichment in the United States of 
foreign uranium oxide for domestic use. In 
oversea markets, Canadian producers have 
met with increasing competition, partly be 
cause of Canada’s stand on guarantees of 
uranium for “peaceful use.” 

Looking to the future, uranium explora- 
tion by both Canadian and foreign inter- 
ests has continued at a high level through- 
out 1969. Centers of activity were the 
Elliot and Agnew Lake areas of Ontario, 
Lac Forestier-Ste-Anne du Lac and Temis- 
kaming areas in Quebec, and Wollaston 
Lake and Beaverlodge in Saskatchewan. 

The three Ontario producers—Denison 
Mines Ltd., Rio Algom Mines Ltd., and 
Stanrock Uranium Mines Ltd.—accounted 
for over 75 percent of the national total 
in 1969. The balance was from the Eldor- 
ado Nuclear Ltd. operation at Uranium 
City, Saskatchewan. Existing sales contracts 
of these four companies call for deliveries 
totaling about 39,000 tons U3Og during the 
1968-83 period. Principal deals include 
16,500 tons to be supplied to Japanese 
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utilities by the Denison, Rio Algom, and 
Eldorado companies. Rio Algom has con- 
tracted for 13,600 tons to the United King- 
dom Atomic Energy Authority and 6,300 
tons to the Hydro-Electric Power Commis- 
sion of Ontario. The Stanrock output, 
amounting to about two tons of U3Og per 
month, leached from mine waters was sold 
to a reactor manufacturer in the United 
States. According to U.S. Department of 
Commerce data, U.S. imports from Canada 
during 1969 contained 150 tons of uranium 
oxide. 


NONMETALS 


Asbestos.—Responding to a relatively 
firm demand, Canadian asbestos producers 
operated at close to capacity during 1969 
and reported output approximately the 
same as in 1968. About 85 percent of the 
total was produced by the eight companies 
(one of which operates three mines) lo- 
cated in southeastern Quebec. The Advo- 
cate Mines Ltd. operation at Baie Verte, 
Newfoundland, accounted for the 3.4 per- 
cent credited to that Province, and the two 
Cassiar Asbestos Corp. Ltd. mines in 
northern British Columbia and Yukon 
Territory accounted for 10.6 percent. On- 
tario's one percent of the national total 
was from the Reeves Mine (Johns-Manville 
Mining and Trading Ltd.) near Timmins 
and the new Hedman Mines Ltd. opera- 
tion at Matheson. 

At Asbestos, Quebec, Canadian Johns- 
Manville Co. Ltd. continued mill and mine 
expansion programs aimed at raising fiber 
output by 90,000 tons annually by 1970. 
Cassiar Asbestos Corp. also recently an- 
nounced expansion at Cassiar, British Col- 
umbia, that will increase its output 32,000 
tons annually by the end of 1970. In 
March 1969, General Dynamics Corpora- 
tion of New York, acquired a 54 percent 
interest in Asbestos Corporation Ltd. and 
the three mines worked by that company 
at Black Lake and Thetford Mines, 
Quebec. 

Of the several widely scattered asbestos 
prospects, two in Quebec attracted consid- 
erable attention in 1969. Abitibi Asbestos 
Mining Co. Ltd. has indicated 93 million 
tons of fiber-bearing rock and is consider- 
ing a plant to produce 68,000 tons of fiber 
annually, near Amos. And in the vicinity 
of Chibougamau, McAdam Mining Corp. 
Ltd. is conducting production feasibility 
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studies based on a deposit containing re- 
serves estimated at 80 million tons grading 
3.87 percent asbestos. 

According to official trade statistics, over 
99 percent of Canada's production of 
milled asbestos fiber was exported in 1969. 
Seventy-five countries participated in this 
trade. Principal destinations were United 
States, 583,000 tons; Japan, 142,000 tons; 
West Germany, 100,000 tons; and United 
Kingdom, 92,000 tons. 

Potash.—Despite the drop in price from 
Can$0.375 per unit (20 pounds) K20O 
equivalent in 1965 to Can$0.213 in 1969, 
Canadian production of potash in 1969 
was 8 percent greater than the previous re- 
cord set in 1968. Including the two that 
started during the year, nine mines, all in 
southern Saskatchewan, contributed to the 
1969 production. Nevertheless, technical 
problems at a few of the mines, voluntary 
curtailment to meet marketing conditions 
at others, and provincial production con- 
trol regulations, resulted in output at less 
than half the industry's rated 6.3 million 
tons per year capacity. 

Following an antidumping investigation 
launched in 1967, the U.S. Tariff Commis- 
sion announced in November 1969 its find- 
ings of injury to the U.S. potash industry 
and applied special dumping duties on 
potash imports from Canada, France, and 
West Germany. Since 1967 several Congres- 
sional Bills calling for quota limitations 
have been proposed. Confronted with these 
developments, the Province of Saskatche- 
wan promulgated The Potash Conservation 
Regulations, 1969, which became effective 
January 1, 1970. Under this legislation, 
potash producers are required to obtain 
production and disposal licenses, and pro- 
ductive capacities, rates of production, and 
prices are administered by the Minister of 
Mineral Resources upon advice of the 
three-member Potash Conservation Board. 

In January, Cominco Ltd. started its 
new mine and plant, designed for 1.1 mil- 
lion tons of potassium chloride per year, 
at Vanscoy, 20 miles southwest of Saska- 
toon. And in July, Noranda Mines Ltd. 
began production at the Central Canada 
Potash property at Viscount. When com- 
plete, in 1971, this venture is expected to 
produce 1.4 million tons of potassium 
chloride annually, for contract sale to a 
United States fertilizer manufacturer. 

Sylvite of Canada Ltd. (subsidiary of 
Hudson Bay Mining and Smelting Co. 
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Ltd.) is developing a mine 25 miles south- 
east of Esterhazy and expects to commence 
production at about ] million tons per 
year early in 1971. Looking to a long-range 
improvement in markets, several other 
companies are proceeding with develop- 
ment plans in other Saskatchewan areas. 

Domestic fertilizer manufacturers con- 
sume approximately 8 percent of Canada's 
potash output. The great bulk of produc- 
tion is exported, with the United States 
the predominant market. In 1969 total ex- 
ports of potassium chloride were valued at 
$83.8 million. According to Dominion Bu- 
reau of Statistics, value of shipments to 
United States totaled $55.4 million; to 
Japan, $11.6 million; to the Netherlands, 
$8.4 million; and the remainder to a dozen 
other countries. 

Strontium.—Another element, strontium, 
will be added to Canada’s long list of min- 
eral products in 1970. Kaiser Aluminum & 
Chemical Corporation (United States) ac- 
quired the celestite deposit at Enon Lake, 
Cape Breton Island, Nova Scotia, in 1969 
and plans to market strontium carbonate 
and nitrate. The deposit was discovered in 
1963 and subsequent drilling has indicated 
about 900,000 tons of celestite containing 
75 percent strontium sulfate. Two subsidi- 
aries, Kaiser Celestite Mining Ltd. and 
Kaiser Strontium Products Ltd., the latter 
at Point Edwards, near Sydney, Nova Sco- 
tia, expect to begin commercial production 
by mid-1970. 

Sulfur.—According to Dominion Bureau 
of Statistics preliminary estimates, Cana- 
dian production of all forms of sulfur in 
1969 was at a record level, 11 percent 
higher than the preceding year. However, 
owing to the drastic price drop, total value 
of the year’s production was $16.5 million 
less than in 1968. Elemental sulfur from 
sour natural gas, which in 1969 accounted 
for about 80 percent of the national total, 
was produced by 32 recovery plants in Al- 
berta and one plant each in Saskatchewan 
and British Columbia. Combined annual 
capacity of these plants, including the five 
that first came on stream and the six that 
expanded during the year, amounted to 
5.36 million tons. Actual recovery of gas- 
derived sulfur in 1969 approximated 3 mil- 
lion tons. Shipments of pyrite and pyrrho- 
tite concentrates, virtually all from mines 
in Quebec, contained about 162,000 tons 
recoverable sulfur. In addition sulfuric 
acid made during the year by Canada's 
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base metal smelters contained 560,000 tons. 

With production far in excess of domes- 
tic requirements, Canada's recent rise to 
the rank of the largest exporter has in 
part contributed to a current worldwide 
oversupply and depressed market situation. 
Alberta producers receipts, f.o.b. the 
plants, fell from about $31 per long ton in 
January 1969 to less than $17 at the close 
of the year. 

As a result of the unfavorable near-term 
market outlook, interest in exploration for 
new sour gas sources has been minimal. 
Nevertheless the increasing demands, both 
domestic and in western United States, for 
natural gas persist. To meet anticipated re- 
quirements, 11 companies are continuing 
expansion projects and providing new 
plants that will add 2 million tons an- 
nually to Canada's sour gas sulfur capacity 
by the end of 1971. Alberta sulfur produ- 
cers see little hope of improvement in 
marketing conditions and price before the 
mid-1970's. 

Domestic consumption of sulfur in 1968 
was estimated at 1.5 million tons distrib- 
uted, according to the pattern of earlier 
years; 51 percent to manufacture of pulp 
and paper; about 22 percent each to chem- 
icals and fertilizers; and 5 percent to man- 
ufacture of rubber and numerous other 
products. Exports of crude and refined sul- 
fur to 18 countries in 1969 totaled 
2,054,122 tons, valued at $58 million. 
Major destinations were United States. 
938,000 tons; Australia, 233,000 tons; and 
India, 219,000 tons. 


179 


MINERAL FUELS 


Coal.—Continuing the trend that started 
in 1966, Canada's total (bituminous, subbi- 
tuminous, and lignite) coal production fell 
to a new low in 1969. Although mines in 
British Columbia and Alberta recorded an 
increase of 454,000 tons during the year, 
output of bituminous coal from Nova Sco- 
tia and New Brunswick was down 550,000 
tons and lignite production from Saskatch- 
ewan was 208,000 less than in 1968. 

The reduced production from Nova Sco- 
tia reflects the first full year of operation 
and programed streamlining of the coal 
mining industry by the Government ad- 
ministered Cape Breton Development Cor- 
poration. By phasing out unprofitable 
mines, relocating some workers in new in- 
dustries, and modernizing mine methods, 
the Corporation aims at a self-supporting 
coal mining industry of about 2 million 
tons annual capacity. A similar form of as- 
sistance provided by the New Brunswick 
Government, backed by a Federal loan, has 
also been applied to coal mines in the 
Minto area. 


In western Canada, new mine develop- 
ments continued at a dynamic pace based 
on contracts calling for delivery of over 
180 million tons of coal to Japanese con- 
sumers over a 15-year period beginning in 
1970. Canadian participants and summary 
features of contracts in effect in December 
1969 are given in the following tabulation: 


Contract 
Company Location Period Quantity Value 
(years) (million (millions) 
tons) 
Alberta: 

Coleman Colleries Led... Coleman........ 8 15 13.5 $148 
Canmore Mines Ltd. ..............- Canmore. ...............2 10 3.9 46 
Cardinal River Coals Ltd. .......... CC 2-2. ccu 15 15.2 185 
McIntyre Mines Ltd Grande Cache 15 30. 5 416 

British Columbia: 
Fording Coal Ltd................... Elk River 15 45.7 601 
Kaiser urces Ltd. .............- Natal-Fernie. ............. 15 16.2 925 
00% ] eee DV RENNES 185.0 2,821 


Kaiser Resources Ltd. operations ac- 
counted for less than 1 million tons in 
1969, but with completion of preparations, 
which have included new mining, benefi- 
ciation, and transportation facilities that 
have cost about $100 million, full-scale op- 


erations are expected to start in 1970. The 
bulk of production, initially will be strip- 
mined from the 50-foot-thick Balmer Seam. 
The preparation plant is designed to han- 
dle 1,270 tons of raw coal per hour. 
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Coal shipments from the McIntyre Mines 
Ltd. Smoky River mines near the new 
company town of Grande Cache, Alberta, 
are scheduled to start in April 1970. 
Highly mechanized underground mining 
facilities are being provided. The washing 
plant is designed for 3 million tons per 
year, and transportation to the port at 
Vancouver will be in unit trains of 
10,000-ton capacity. 

The Fording Coal Ltd. deal was signed 
in 1969. At yearend construction of the 
35-mile rail spur from Canadian Pacific 
Railroad, near Fernie, British Columbia, 
and preparation of the open pit mine for 
shipments to begin in 1972 were planned. 
Fording Coal is owned 60 percent by C. P. 
Investments Ltd. and 40 percent by Com- 
inco Ltd. Cominco will develop and man- 
age the operation. 

Canada's national coal balance for recent 
years is summarized as follows: 


Million metric tons 
1966 1967 1968 


Production................... 10.8 10.8 10.0 


Imports: 
Anthracite. .............- .6 .5 .4 
Bituminous. ............. 14.2 13.9 15.8 
Total available 25.1 24.7 25.7 
Consumption................. 23.6 22.7 24.5 


EXDOPU.. 2. [ 1.1 1.2 1.8 
Source: Dominion Coal Board. 


Principal statistics for the Canadian coal 
mining industry in 1968, as compiled by 
Dominion Bureau of Statistics 5 (corre- 
sponding data for 1967 in parentheses), 
were as follows: Number of mines 49 
(65); average number of employees 7,669 
(8,564); average productivity in metric 
tons per man-day, total 5.57 (5.22); from 
strip mines 22.60 (21.32); from under- 
ground mines 2.78 (2.88) . 

Subvention payments for the 1968-69 
fiscal year, April 1 to March 31 (1967-68 
in parentheses) were reported by the Do- 
minion Coal Board 9 as follows: Tonnage 
to which applied, 1.31 million (4.83 mil- 
lion) metric tons; total cost $3.43 million 
($30.8 million) ; cost per ton $2.39 ($6.38) . 


The Dominion Bureau of Statistics esti- 
mates 24.1 million tons of coal available 
for domestic consumption in 1969. Approx- 
imately 62 percent of this went to power 
generation and industrial use; 22 percent 
to manufacture of coke and gas; and 8 
percent to household use. Imports, all 
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from United States amounted to 15.7 mil- 
lion tons. Exports totaling 1.2 million tons 
included over 1.0 million tons from mines 
in western Canada to Japan. 


Petroleum and Natural Gas.—Respond- 
ing to the growing demand of both Cana- 
dian and United States energy markets, 
Canadian producers again set new records 
in 1969. Output of crude oil and natural 
gas liquids averaged 1.32 million barrels 
per day, a rate nearly 11 percent higher 
than in 1968. Daily net withdrawals of 
new natural gas averaged 5.44 billion cubic 
feet in 1969, compared with 4.64 billion in 
1968. Although seven Provinces and the 
Northwest Territories contribute, about 98 
percent of Canada's oil and gas is produced 
in Alberta and its neighboring Provinces. 
Alberta accounted for 77 percent of the es- 
timated $1.3 billion value of Canada's 
crude oil and natural gas in 1969. Sas- 
katchewan and British Columbia added, 
respectively, 15 and 7 percent. 


Total expenditures for oil and gas ex- 
ploration activities and development drill- 
ing during 1969 amounted to $613 million, 
compared with $573 million in 1968. Most 
of this activity was concentrated in Alberta 
and other areas of western Canada but in- 
cluded a growing interest in offshore areas 
of both coasts, Hudson Bay, and Arctic Is- 
lands. Survey crews spent a total of 1,120 
crew-months in the field. Drill crews 
logged a total of 18.8 million feet in 3,389 
completed wells during 1969, compared 
with 13.8 million feet in 3,149 holes in 
1968. Although extensions to several estab- 
lished fields were announced, no oil discov- 
eries of major importance were reported 
during the year. 


Spurred by the growing U.S. market de- 
mand, exploration activities and drilling 
for natural gas accelerated during 1969. 
Most of this activity was in the Alberta 
foothills where major discoveries were 
made in 1967 and 1968. By the end of 
1969, exploratory drilling extended over a 
60-mile front in the Ricinus-Strachan area. 

Shell Canada, Ltd., completed a 14-well 
test-drilling program off the British Col- 
umbia coast and started drilling in the At- 
lantic Ocean off Sable Island, 100 miles 


from the Nova Scotia mainland. A number 


* Dominion Bureau of Statistics. The Coal Min- 
ing Industry for the Calendar Year 1968. Cat. 
No. 26-006 (annual), November 1969, pp. 14, 27. 

* Dominion Coal Board. Annual Report 1968- 
1969. Ottawa, Canada, 1969, p. 19. 
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of wells were drilled unsuccessfully in 1969 
in the Arctic region of Mackenzie River 
Delta, and an exploratory well was drilled 
250 miles east of Churchill, in Hudson 
Bay, by Aquitaine of Canada, Ltd. 

The Canadian Department of Transport 
icebreaker John A. MacDonald escorted 
and assisted Humble Oil & Refining Co.'s 
143,000-ton icebreaking tanker S.S. Manhat- 
tan on its historic voyage through the 
"Northwest Passage" during the summer of 
1969. The effort aimed at determining fea- 
sibility of that route as a means of trans- 
porting oil from Alaska's North Slope to 
United States east coast ports. Also under 
consideration is construction of pipelines 
from Alaska, down the Mackenzie valley to 
connect with existing continental pipeline 
systems serving midwest areas. 

The Alberta Government late in the 
year authorized Syncrude Canada, Ltd., to 
proceed with construction of a $175 mil- 
lion Athabasca tar-sands project near Fort 
McMurray. The sands will be recovered 
with scrapers, and the extraction plant 
plans call for daily production of 50,000 
barrels of synthetic crude, 25,000 barrels of 
specialty oils, and 5,000 barrels of naphtha, 
beginning in 1976. 
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The Canadian Petroleum Association 
(CPA) estimated proved liquid hydrocar- 
bon reserves in Canada as of December 31, 
1969, at 10,516 million barrels. This repre- 
sented an increase of 498 million barrels 
during the past year, of which 93 million 
barrels were attributed to new discoveries; 
757 million barrels to revisions; and 108 
million barrels to field extensions. Proved 
reserves of marketable natural gas rose 
4,284 billion cubic feet in 1969 to 51,950 
billion cubic feet. This represents one of 
the largest annual increases on record. The 
year's new discoveries added 1,104 billion 
cubic feet; revisions and field extensions 
amounted to, respectively, 2044 and 2,691 
billion cubic fect. 

Proved reserves of nonconventional crude 
oil, as of December 31, 1969, were esti- 
mated by CPA at 6,334 million barrels. 
These include only synthetic crude oil re- 
coverable, within an economic mining area, 
by the Great Canadian Oil Sands plant at 
Fort McMurray. This estimate in no way 
detracts from the ultimate potential of 445 
billion barrels assigned to Canada's tar and 
oil sands resource. 
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The Mineral Industry of Chile 


By Garn A. Rynearson ! 


Political issues played a major role in 
shaping Chilean mineral policies during 
1969 and strongly influenced the Govern- 
ment's decision to take actions that resulted 
in early Chileanization and provided for 
eventual nationalization of two of the 
country's largest copper companies. These 
actions, together with announcements of 
numerous new joint ventures in mining ac- 
tivities, were indicative of an acceleration 
in the trend toward greater State participa- 
tion in the ownership and management as- 
pects of the mineral industry. Although this 
trend was of considerable concern to pri- 
vate elements in the industry, it 
apparently had little impact on the overall 
productivity and growth of the industry 
during the year. Operating conditions were 
nearly normal in most sectors as the prob- 
lems caused by the severe drought of 1968 
and early 1969 were overcome. Further- 
more, labor unrest subsided and most of 
the issues that arose were resolved without 
serious work stoppages. 

The iron and steel and cement indus- 
tries benefited from the relatively high de- 
mand created for their products by the large 
investment projects underway in the cop- 
per, petrochemical, electric power, and 
sugar refining industries and by increased 
activity in general construction. In addi- 
tion, the cement industry was able to 
utilize some of its excess capacity in the 
production of substantial quantities of cc- 
ment for export to Brazil and Argentina. 
Chile continued to export the bulk of its 
output of copper, molybdenum, iron ore, 
and iodine, as well as a large part of the 
nitrates and rock salt produced. 

Continuation of high price levels for 
copper in the world market helped to gen- 
erate strong politico-economic pressures on 
the Government to take measures that 
would secure for the State a substantial 
share of the windfall profits being reaped 
by private copper producers. As a result, 


the President announced in May the Goy- 
ernment's intention to participate in the 
ownership of those major copper enter- 
prises that had not been included in the 
Chileanization program begun in 1965. He 
referred to two wholly owned subsidiaries 
of The Anaconda Company, Chile Explo- 
ration Co. (Chilex), which operated 
Chile's largest copper mining and process- 
ing complex at Chuquicamata, and Andes 
Mining Co., which operated the El Salvador 
mine and concentrating plant and the as- 
sociated Potrerillos smelter and refining. In 
the bargaining that followed this declara- 
tion, The Anaconda Company and the Gov- 
ernment of Chile agreed to a negotiated 
nationalization of the two subsidiaries, and 
the legal decrees authorizing the State- 
owned Corporación del Cobre (CODEL- 
CO) to purchase shares of new mixed 
corporations to replace Chilex and Andes 
were published in the Diario Oficial on 
November 22, 1969. 

The agreement provided for Government 
acquisition on January 1, 1970, of 51 per- 
cent of Anaconda's interest in each of its 
subsidiaries in exchange for dollar-repaya- 
ble bonds representing a corresponding 
percentage of the book value of the com- 
panies. The bonds bear 6-percent nontaxa- 
ble interest and are repayable in semian- 
nual installments over a maximum period 
of 12 years commencing June 30, 1970. 
Two new Chilean corporations, Cía. de 
Cobre Chuquicamata, S.A. and Cía. de 
Cobre Salvador, S.A., were constituted on 
December 27 to take over the management 
of the Chilex and Andes operations. Initial 
capitalization of the corporations was es- 
tablished at $275,480,000 and $66,637,000, 
respectively. The agreed value of the net 
assets transferred by the old companies at 
yearend was approximately equal to the 
amounts capitalized. 


1 Physical scientist. Bureau of Mines, Washing- 
ton, D.C. (deceased). 
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The Government will acquire the re- 
maining 49 percent of Anaconda's interest 
after a minimum of 3 years and when 60 
percent of the unpaid balance against the 
original 51 percent acquisition has been 
paid, with the provision that the 49-per- 
cent acquisition be effected by December 
31, 1981. The purchase price is to be de- 
termined by multiplying the average an- 
nual net earnings to the date of purchase 
by a factor of 8 if the date occurs in 1973; 
of 7.5, 7, or 6.5 if the date occurs in 1974, 
1975, or 1976, respectively; or of 6 if the 
date occurs after 1976. 

According to the terms of the agreement, 
CODELCO was to reccive preferential divi- 
dends equivalent to 51 percent of the af- 
ter-tax profits derived from the Chilex and 
Andes operations from September I, 1969, 
to the end of the year. In addition, CO- 
DELCO was to receive, as a preferential 
dividend, a portion of aftertax earnings 
based on the amount by which actual pro- 
ceeds of copper sold exceed those from 
sales at a base price of 40 cents per pound, 
adjusted to increases or decreases in the 
average-per-pound cost of production. The 
"over-price" tax rate is 54 percent when 
copper is sold at 40 to 41 cents per pound 
and increases for each additional 1 cent in 
price to a maximum of 70 percent applica- 
ble to prices over 50 cents a pound. This 
over-price tax or dividend was to be ap- 
plied to copper sales after June 1, 1969. 
Anaconda agreed to the overprice provi- 
sions on the condition these would also be 
applied to sales by Chile's other large 
producer, Sociedad Minera El Teniente, 
S.A., in which CODELCO holds a 51-per- 
cent interest, and Braden Copper Co., a 
subsidiary of Kennecott Corp., holds the 
remaining 49 percent. El Teniente and 
Kennecott acceded to this condition in 
September. 

Basic tax rates that applied to Chilex 
and Andes were amended. The new rates 
include a direct tax of 30 percent for 
Cobre Chuquicamata and 29 percent for 
Cobre Salvador, plus an additional tax of 
32 percent and 30 percent, respectively, on 
dividends paid on  Anaconda's interests. 
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Anaconda indicated the new overall tax 
rate would be 52.4 percent on its interest 
in Cobre Chuquicamata and 50.3 percent 
on its interest in Cobre Salvador. 

Although policy of the new corporations 
will be determined by new CODELCO- 
controlled boards of directors, the basic 
agreement included 3-year contracts under 
which Anaconda will receive a manage- 
ment fee of l percent of gross proceeds 
from sales of copper, molybdenum, and 
other byproducts of the mixed companies. 

The nationalization agreement between 
the Government and Anaconda did not 
alter the existing agreement pertaining to 
Cia. Minera Exótica, S.A., in which the 
Government holds a 25-percent interest 
and Anaconda a 75-percent interest, nor 
did it involve the much smaller Santiago 
Mining Co., a wholly owned Anaconda 
subsidiary. 

The State also sought to increase its rev- 
enue from the medium and small sectors 
of the copper industry when the Congress 
overrode a Presidential veto of certain tax 
amendments attached to Law No. 17,242, 
the 1970 wage readjustment law enacted 
on December 31, 1969. The new revenue- 
measures applicable to mining increased 
sharply the cost of mining permits, ex- 
tended the 2-cent-per-pound tax on unre- 
fined copper exports to the small produ- 
cers and established an "over-price" tax for 
medium-sized copper producers. A base 
price will be determined for each medium- 
sized producer to encompass his produc- 
tion costs plus 15 cents. The "over-price" 
tax rate will be 50 percent of the extra 
revenue reccived for copper sold at prices 
exceeding the base price. The 2-cent tax 
on unrcfined copper exports apparently 
will apply only when domestic smelting 
and refining facilities are being utilized 
at less than capacity levels.2 


2 The Anaconda Company. 1969 Annual Re- 
port. Mar. 23, 1970, 36 pp. 

Chilean Development Corp. (New York). Chile, 
Economic Notes. No. 47, Aug. 7, 1969, p. 6; No. 
50, Oct. 16, 1969, p. 1. 

U.S. Embassy, Santiago, Chile. State Department 
airgram A-192, June 18, 1969, 10 pp.; A-409, 
Dec. 5, 1969, 13 pp.; A-1$3, Jan. 9, 1970, 7 pp. 


PRODUCTION 


Record production levels were rcgistered 
for mine copper and byproduct molyb- 
denum, ingot steel, cement, and rock 
salt. On the other hand, crude petroleum 


production decreased 2.5 percent from the 
record level attained in 1968. Output of 
iron ore also decreased slightly, but impor- 
tant expansion projects underway and 
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planned indicated substantial growth was 
in store for this sector. Production of ni- 
trates, iodine, and byproduct sulfates in- 
creased notably, as operations were rela- 
tively unaffected by labor problems during 


the calendar year. Although coal output 
increased, the total amount produced ex- 
ceeded demand, and unsold stocks were at 
a relatively high level at yearend. 


Table 1.—Chile: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity ! 1967 1968 1969 » 
METALS 
Copper: 
Mine output, metal content UU!!! 663,478 666,664 697,869 
Metal, copper content: 
Il ⁵³ĩð2³³A ³ ² A ³ mSqꝛꝛmm a 8 314.297 812,061 297,572 
(((( ³·m ]. ⁵ðᷣj mw= eee oe ee in. t 816,771 315,391 861,569 
Gold, mine output, metal content... .................. troy ounces.. 68,135 57,748 59,102 
Iron and steel: 
Iron ore and eoncentrateeeee. thousand tons.. 10,788 11,916 11,637 
IIIõöÜ , ⁵ĩↄðDAAſſͤͤ ³ AA.. ELEC A do 498 447 485 
F ͥ ͥ⁰ d e^ do 10 10 NA 
Steel ingots 226 closes oe y ree be ess do.... 631 570 647 
Semimanufactures......-.---.-.---.------------------- 8 451 482 481 
Lead, mine output, metal eonte nnn 404 990 832 
Manganese ore and concentrate. ..-.....-..---------..------------ 14,846 28,844 28,699 
NM DBECUEV 22 ed RI CO geh e pde Eid 76-pound flasks.. 184 518 286 
Molybdenum, mine output, metal content 4,740 8,853 4,842 
Silver, mine output, metal content thousand troy ounces.. 8,156 8,739 3,133 
Zinc, mine output, metal content_...._....-.-2-. 2-2 eee ee 1,128 1,255 1,478 
NONMETALS 
Bari tee oo ) ̃ ß ñ a ee ee a 4,604 8,671 4,494 
C mene hydraulic... .noczsasmemdstmée ees duede thousand tons 1,235 1,261 1,436 
ys: 
JJ ͥ i u.umü..ͥͥ5 56 J ĩ x a 29,424 26,134 41,792 
))))! ³·1 AAA iii POP A 91,685 86 , 202 74,186 
Distomite: 2250005. cto ³éLͤ y y yd y y mansus fr — ume E 
Fil ec d Dd / v E ED i 871 975 990 
Fertilizer materials, crude natural: 
Nitrates: 
Sodium c f e tie cl eel IR E 762,108 622,881 656,939 
Potassium enriched. ................... 2 Lll l.l ll. lll. 107,142 55,976 124,729 
Phosphates, Gee et 8 16,307 22,612 17,130 
Fluorspar, all gradens LL Lll LLL lll. ll. ll. 7 eee 
Gem stones, lapis lazuli............... 2... 2... lll lll. kilogramw ss 8,200 8,151 
Gypsum: 
op mmc TP 132,547 103,063 131,787 
11h %%§ͤdũͤ ⁰˙—i]7ꝛddi. ] ²ũmit ð d hee i 42, 448 55,472 52,781 
Iodine, elemental. .................  . LL Lll c Lll clc lc 2 lll lll eee 2,216 1,964 2,449 
Pigments, natural mineral, iron oxide 19,762 17,761 81,534 
C1 ꝛ˙ 5mm. ſ ee eet ata EE AE 134,177 156,391 176,215 
Quartz: 
Common Quart oL ð iũ eee eel ewe eee 146 ,954 121,248 99,141 
r . . na 8,341 83,718 38,350 
Sr ðZAyſ/ͤ ĩͤ ( cec ec thousand tons 418 853 1,330 
Stone, not further described: 
r ]³Ä‚‚ Tr.. ³ 5h ELI cee acti n ;ö;o—2 ) 8 
lh ·¹¹ .. ³ / ⁰ 982 8,573 1,771 
Sulfates, sodium: 
Natural. (mined. 2. seccion . iM Em DELE 17,741 19,391 26,897 
5 Anhydrous, coproduct of nitrate industry NA NA 51,909 
ulfur: 
Native, other than Frasch: 
Refined, suifur eontenn LLL LLL lll lll ll lll 45,710 41,358 46,717 
Unrefined, sulfur content... .... 22.2. l cc Lc eee eee 10,259 21,615 51,943 
Sulfur content of acid derived from pyrite and industrial gases 12,187 12,122 13,535 
E!! ⁵˙Üi E e Ec t EE DE 2,881 2,818 809 
MINERAL PUELS AND RELATED MATERIALS 
CORE bituminous and lignite.. ....................- thousand tons 1,496 1,611 1,704 
Coke: 
ÄÄd g eee Ei Ld cual s aL ⁰ tees do.... 287 304 817 
«»; ¾ ½½ſ½. yd a 2 eS do e 73 e 57 NA 
Gas, natural: 
Gross production ·½i2 .. PN million cubic feet. 248, 597 246,784 263,790 
Sold to consumers... ... LL LLL eee ee. do.... 318 528 468 
Treated in plants 2 2222222 c LLL ccc cl ll cL lll 22r. do.... 158,887 153,597 152,656 
Injected! e Fes ee Ss Mae eae do.... 188,555 178,470 183,839 
Natural liquids, gross production: * 
Condensa tern thousand 42-gallon barrels. . 1,292 1,216 1,185 
Natural fili 8 do 483 499 444 
Liquefied petroleum gases do.... 1,498 1,468 1,407 


See footnotes at end of table. 
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Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Table 1.—Chile: 


Commodity ! 1967 1968 1969 » 
MINERAL FUELS AND RELATED MATERIALS—Continued 
Petroleum: ¢ 
Crüde occae ee See ek ae thousand 42-gallon barreis.. 12,369 13,695 13,350 
Refinery produce s 
Gasoline and naphthas: 
Aviation gasoline._..........-..-.-.----------. do.... 283 226 225 
Motor gasoline... e wh nest do.... 8,241 8,575 9,728 
pill... RR E a Re ade do.... 140 187 194 
F ĩ*»⅛˙ꝛ⅛ẽ: .ſ . a dqueE cm pedes do 2,330 2,491 2,159 
Distillate fuel oĩbhlhlu „ do.... 4,012 4,786 4,651 
Residual fuel oil........-.-..--..------------- ee do.... 7,883 8,538 8.823 
Liquefied petroleum gas do 1.657 1.697 1,975 
Asphalt, refinerr ghd do 31 41 56 
S. RP ͥ⁰¶ã do 130 121 147 
MM ⁵ðſ/dſſdſͥ bowen ( E e E do 88 116 162 


* Estimate. P Preliminary. t Revised. NA Not available. 

! In addition to commodities listed, Chile also produces unreported amounts of borates, lime, selenium, 
vanadiferous slag, and manufactured gas. 

? Figures shown represent the nonduplicative copper content of ores, concentrates, precipitates, metal, or 
other copper-bearing producta, measured at the least stage of processing represented in available statistics. 

3 Data include blister produced for export as well as unspecified quantities produced and retained in Chile 
for refining at the Las Ventanas electrolytic refinery. 

* Data exclude electrolytic copper produced at the Las Ventanas refinery in order to avoid double counting 
of some copper included in data shown for blister. Metal content of electrolytic copper output at Las Ventanas 
was 67,053 tons in 1967; 80,959 tons in 1968; and 87,074 tons in 1969. 

5 Converted from cubic meters at rate of 1 cubic meter equals 35.3145 cubic feet. 

Data converted from cubic meters at rate of 1 cubic meter equals 6.24981 42-gallon barrels. 

? Data apparently represent net plant output for consumption and are presumed to exclude reinjected quan- 
tities as follows, in thousand 42-gallon barrels: 1967-—36; 1968—19; 1969—20. 

* Data represent gross output of finished products, including quantities consumed by Empresa Nacional del 
Petróleo for refinery fuel and other purposes. 


Sources: Servicio de Minas del Estado, Dirección de Estadística y Censos, Instituto Latinoamericano del 
Fierro y el Acero, and Empresa Nacional del Petróleo. 


TRADE 


Customs data indicated the value of exports. 


Chile's trade in mineral commodities dur- 
ing 1968 declined slightly compared with 
that in 1967, whereas trade in all com- 
modities increased slightly. The net trade 
balance for mineral commodities remained 
virtuallv unchanged, as the relatively small 
net decreases in dollar values of both ex- 
ports and imports of such commodities 
were almost the same. These decreases 
were primarily due to lesser quantities of 
steel exported and of crude petroleum im- 
ported. 

Mineral commodities continued to domi- 
nate the country's export trade, accounting 
for almost 90 percent of the total value. 
The customs values for all forms of un- 
manufactured copper and copper-bearing 
raw materials exported totaled $716.4 mil- 
lion, compared with $718.2 million in 1967, 
and represented. 76 percent of total 


A tabulation comparing trade in min- 
eral commodities and total trade follows: 


Value 
(million dollars) 
1967 1968 
Exports: 
Mineral! commodities: 
Metals 830.0 816.1 
Non metals 25.3 25.0 
Mineral fuels......... 1.0 .9 
Teta 856.3 842.0 
All commodities... ....... 913.0 940.8 
Imports: 
Mineral commodities: 
Metals 23.5 22.9 
Non metals 25.2 25.6 
Mineral fuelis 61.3 41.3 
Total. ovo See 110.0 95.8 
All commodities... ....... 126.6 742.7 
Net trade balance: 
Mineral commodities... 4746.8 +746.2 
All commodities... ....... +186.4 +198.1 
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Table 2.—Chile: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal destinations, 1968 
METALS 
Aluminum, metal, including alloys, all forms. 2 5 Mainly to West Germany. 
Copper: 

Ore and concentrate 17,904 11,251 Japan 5,577; West Germany 8,758. 

Slag, ash, and residues 616 854 Mainly to Sweden. 

Müll!!! 8 388 518 Mainly to Brazil. 

Metal, including alloys: 

Unwrought: 
Unrefined: 
Precipitates, including ce- 
ment. 25,448 21.630 Japan 12,265; Spain 6,627. 
Blister 246,984 224,931 United States 133,120; United Kingdom 
37,139; Japan 17,465. 
Refined... ................. 871,506 882,288 United Kingdom 75,818; Netherlands 
73,288; Italy 48,074. 
Master alloys. .............. Qe gud 
Semimanufactures. .............. 9,652 10,747 roc rd 8,582; Peru 1,907; Colombia 
Gold, ore and concentrate 20,736 29,6853 West S many 16,442; Japan 9,108; Poland 
4,000. 
Iron and steel: 

Ore and concentrate.. thousand tons.. 9,894 10,497 Japan 8,722; United States 1,888. 

)öÜ . W- E 1,869 4,609 All to United States. 

Metal: 

Pig iron, cast iron, and similar ma- 
III/! 5,058 ....... 
Ferroalloys: 
Ferromanganese............. 1,458 505 All to United States. 
Ferromolybdenum........... 415 493 West Germany 159; Republie of South 
Africa 137; Spain 66. 
(07A Y- ewe xe 802 484 All to Colombia. 
Steel, primary forms............. 33,114 18,305 Japan 9,688; Panama 5,995; Uruguay 2,622. 
Semi manufactures 56.056 18,574 Argentina 8,018; Uruguay 38,413. 
Manganese, ore and concentrate 6,397 2,540 All to West Germany. 
Mercury 76- pound flask a Mainly to Argentina. 
Molybdenum: 
Concentrate ll. 7,816 5,822 West Germany 1,512; Netherlands 1,248; 
Sweden 1,152. 

Oxide, all gradenss 1,455 1,162 Japan 614; West Germany 317; Austria 159. 
Nickel, metal, sacra Slo ace 
Silver: 

Ore and concentrate 33,419 43,666 Mainly to West Germany. 

Metall... ĩð ͤ ES RUE troy ounces.. 70,217 ....... 
Zinc: 

Ore and concentrate 2,079 ....... 

Scrap, ash, residues 249 637 All to Belgium-Luxembourg. 
Other, metal-bearing slag, n. e.. 1,883 All to United States. 

NONMETALS 
Boron materials, crude natural borates..... 60 410 All to Uruguay. 
( ˙²˙·]˙ m w a dtes bts 500 5,032 Mainly to Brazil. 
Fertilizer materials, erude, natural nitrates: 
! auct ceo uds a Rats 518,999 458,242 United States 165,664; Netherlands 75,657; 
Spain 66,495. 

Potassium enriched.................. 98,997 58,850 United States 38,700; Brazil 7,761. 
Ih. 86 2,844 2,028 United States 989; Netherlands 652. 
Precious and semiprecious stone, lapis lazuli 

kilograms.. 3.681 5,110 West Germany 3,687; Italy 675; United 
States 405. 

MID tm PH" A CT 258,895 681,804 Japan 455,134; United States 226,170. 
Other nonmetals, n.e.s_.........--- value.. $1,603 $1,525 Mainly to France. 

MINERAL FUELS AND RELATED MATERIALS 
Coal ica aetas ot. ue Onan eet nce aaa nee Mgr 800 1,111 Mainly to Bolivia. 
Natural Hiss ae oles oe 87,928 28,993 All to Argentina. 
Other mineral fuels and related materials, 

OS. ch ude wt de cee 8 value 3352 36,312 United Kingdom $4,680; Argentina $1,632. 


Source: Camara de Comercio de Santiago de Chile. Comercio Exterior, Chile, 1967 and 1968. 
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Table 3.—Chile: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 19683 
METALS 
Aluminum: 
Bauxite and concentrate__._.......---------------- ee eee ee ee 11 852 
Oxide (alumina) and hydroxide._...-.-.....-------.-----------------. 257 111 
Metal, including alloys: 
Sera Duce sse ff 86 15 
Unwrought. o˙˙V AAA ³ ⁰ . Ee DESEE 4,074 8,178 
Semimiabulfacturea. «ncs co nacre mi mdr m mr mimi m ue e n dace RUE meom 1,026 1,139 
Antimony, metal. zzv ass dore Ten Os Durs ee eee Riu ⅛ð ͤ 28 80 
Arsenic: 
Trioxide, pentoxide, and acids........................ 2... lc l.l. lll... 120 46 
Meta longo ei eae i E E mt x E 5 15 
Cadmium, metal, e ³ ²˙Üöò ũ V Adddꝙͥ (Add ⁵⁵ d EE 5 3 
Chromium: 
Chromite- -ssr tenau ⁰oðW ¹Wↄ Ww] ß RENE qa S pad Dhen ea 16 168 
Oxides and hydroxide... .. ß RR etel UE am eee Ra a en 48 178 
Copper: 
Ore and concentrate; Ll oec cnue use Se tere cae See a a Era a e Me 5858588 
Metal, including alloys, all formꝶ e nnn 117 151 
Gold, metal, unworked or partly worked. cd troy ounces. . 101 64 
Iron and steel: 
Pig iron, including spiegeleiseennnunununun 22s... 895 2,760 
Sponge iron, powder, and shot. ..-.-_-..-.---------------------------- 124 132 
Ferroalloys: 
Ferromanganeses: e . DIE ewes hess veste 1,486 2 
PP! eed e zu P LE E E dp 335 299 
Ingots and other primary ſofrrmas «„ ĩb 203 8 
Semimanufactures: 
Bars and FOUB s one ascen o REESE AA 8 2,376 2,674 
Angles, shapes, sections. ......-----.-.----------------+---------- 4,209 1,016 
Universals, plates, sheeta8. 22222222222 LLL 3ĩ 3,590 4,360 
Hoop: and // audae us um eeu Det cee ed pua E 509 636 
Rails and accessories 8,487 13. 889 
77! eee ³⅛ow . a hd.ꝙßdꝙʒddddddſ mr 778 75 
Tubes, pipes, fittings... nns Era x RE 9,876 9,524 
Castings and forgings, rough. .........-..-.--.-.----------------- 1,436 687 
Lead 
F.... ĩ˙ĩ9.. ee ⁊ K ⁰ eee tetas 15 21 
Metal, including alloys: 
S %Jö§«§Ü¹⁵õ ⁵ Dodd miei d oe eee eee 47 47 
Fl ð y see aeamateces 855 1.941 
Semimahuüfactürel. is ol acc r,, ete leseu ieu cee dd qe eee 670 1,050 
Me))... ors E 76-pound flasks.. 5 23 
Nickel 
Matte, speiss, and similar materials 16 5 
Metal, including alloys, all forms..... ......... JJ ĩͤ ( 93 204 
Platinum- group metals, including alloys, all form troy ounces. . 204. ul gez. 
num, elemental... ... cl eclcluuEaxuwmw eru emm e E Ee kilograms. . 963 3,375 
in: 
C11 r ͥ ͥͥ ͥ‚‚ͥ dd ae we Ge S Ead ]ĩ⅛˙⅛ ! m-. 8 8 10 1 
Metal, including alloys, all form long tons 950 689 
Titanium: 
Ore and concentrate (rutile)....... ... Qu quot ai Lt ceu UAE ents 14 50 
Oxides occus Row ] ]².id. sr mn)) qe EM-i M Rue I D ME e 2,087 2,542 
Zinc, metal, including alloys: 
Scrap and blue powder....... ...... C C Seg () 39 
v ’˙“!.- “.,.. done ua ae FEE FCC 6,573 2,924 
Se mimanufactureenmmnnönnsnssssss „„ 70 76 
Zirconium, ore and concentratte Mk.. 234 162 
Other: 
Ore and concentrate, n. e. ss value $638 , 788 $4,683 
Ash and residue containing nonferrous metall do.... $9,236 $3,439 
Oxides, hydroxides, and peroxides of metals, n. e-. sss do $63,216 $100,261 
Metals, including alloys, all forms, n. e. 2. do.... $215,039 $45,719 
NONMETALS 
Abrasive stone, powder, and grain, n. ess 429 441 
Ed LETTRE ———CTERTTEE 8,995 8,657 
Barite and menue 1,412 21 
e ß rcd c aque e E eas 12,715 16,334 
J))!!!!!; ]iꝙ e x bh AA s 22 2 
Clays and clay products (including all refractory brick): 
Crude clays, n.e.s.: 
Bentonibes ͤĩi⁵˙uuiu......... ⅛·Ü•.r.. ⅛ærf . qas E 3,158 8,943 
Puller'aestthi.- ðA0ſ ðͤKyſ sare ard aia sek E E es eR EE 18 105 
Fl! cue Ue . 168 208 
f1111rtl!³¹5Üw¹w¹wr ⁰ydt yd yd Saeed ade 363 277 
Produets 
Refractory (including nonclay brick and cement 19,531 10,522 
None ³ ir7é m 224 152 
Diamond, industrial“ cara ts 675 30,050 
Diatomite and other infusorial earths. s 258 362 
E ↄ ²˙.An. TTT 888 32 12 


See footnotes at end of table. 
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Table 3.—Chile: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 
NON METALS Continued 

Fertilizer materials, crude and manufactured: 

I ↄ ])”) ui ctcueacu Rumes duc AU RM Ri c 15,832 45,506 

Phosphatit o acu edu ⁰ V Nm... ³5» d eua M dos yy 8 170,472 186,877 

P ⁵ðVd/nß (C 0ſſſ0hſGh e uscite Ad LLL EDU E ess di eL au 36,440 29,014 

Other, including mixed. ........... kee. 1) 2,001 
BIHOPSDAT 6) dd p icd a tcI Mu M EE 2,218 495 
Graphite, natural...... "TTE 318 68 
Magnesite o uuo ⁵«o ꝛ]ꝛx]L õdꝗp d yd yd ⁰yd y E E 2, 727 6,998 
IIC CCTCC0᷑ↄ²*ö! etalk ao ͤ0A-A. eme dd x mra E ue. 24 198 
Pigments, mineral, including processed iron oxidee s. 140 123 
/// ˙ ͤ³—T:f . EI sales cise 122 
Sodium and potassium compounds, n. e. s.: 

Caustic: soda Gon loc uL Qe road cub peu cue Ma PEL 8 11,896 15,059 

Caustic potash, sodic and potassic peroxide s 124 126 
Stone, sand, and gravel: 

Dimension stoné. ²ꝙð»⸗Aw] y See heehee EE EE eU I EM EE E 41 46 

Fl; ⁵³oöw.. ñ ⅛ ] ww ͤ- aimee 85, 350 86,629 

%%% .wwͥm dulce de e ß ets D MEE E DE 41 109 
Sulfur: 

Elemental, ner 32,612 38,586 

St ae luu ccu ⅛ ⁹”- ⁊ðͤ - ðè y E Ed qu cane 1 
Tale, steatite, soapstone, pyrophyllittttttv ee. 218 135 
Other nonmetals: 

Oxides and hydroxides of magnesium, strontium, and barium............ 97 104 

Building materials of asphalt, asbestos, and fiber cement, and unfired non- 

I ³ꝛw- ³ĩ Ä ⁰⁰ EHE M. value 317.317 327,291 
Mineral insulating materials, crude or processed do.... $153,930 $38,526 
Other ned. e. hu !“!!! d qe e LE E ESTE do.... $58,263 $103,044 

MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural. ................ Llc cce eee c2 cec ee 296 201 
Carbon black and gas carbon 2,030 8,391 
Coal, all grades, including briqu etz 288 , 577 208,643 
Coke and semicoke: . ucc eek dee IEEE Fue Ca Sn DRE ease EE m e 136 . ici 
Hydrogen, helium, and rare gases 60 8 
Natural gu A mM RE que 86,075 14,539 
Peat, including peat briquets and litter...................-..-------------- 6 17 
Petroleum: 
„ ⁵P P eee esses oe FREIE 2,141,544 1,925,235 
Refinery products: 
CARON NONE HTC te wate tuns 42-gallon barrels.. 189,118 82,841 
Kerosine and jet fſue1Müdk l do 418,293 850,064 
Distillate fuel oil... 2222222222 2L cll cll cl clc ccce caasa se ses 124,786 53.707 
Nis fueloil lll!l!l!l!lllnllnll„ avareie Maceo eos 320,635 1,367,654 
FF ³oð—ww e -w . ß re i e 89,120 42, 420 
Mineral jelly and ss ðxZrꝝ 4! 11,802 1,269 
Other ioo u ²˙üuͤ o desc SL EL gs oe ĩ ͤ y 2,706 50,134 
Mineral tar and crude chemicals from coal, petroleum, and natural gas. 182 633 


! Less than ½ unit. 


Source: Camara de Comercio de Santiago de Chile. Comercio Exterior, Chile, 1967 and 1963. 


COMMODITY REVIEW 


METALS 


Copper.—Some copper producers were 
adversely affected by water and power 
shortages as the drought extended into the 
early months of the year, and production 
losses were incurred by two of the large 
producers as their operations were tempo- 
rarily curtailed by technical problems. De- 
spite these difficulties, most producers oper- 
ated at or slightly above 1967 levels. A 
major part of the overall increased output 
registered by the industry for 1968 and 
1969, resulted from expansion in the me- 
dium and small copper mining and proc- 
essing operations. Expansion programs 
were underway in all sectors of the indus- 


try, preparations for bringing two major 
new mines into production were well ad- 
vanced, and several new mining and proc- 
essing projects were started. Although a 
number of projects may require several 
years to complete, some of the larger ex- 
pansion and development projects should 
be completed during the latter part of 
1970 and early in 1971, and Chile's copper 
output can be expected to register a 
marked increase in 1971. 

Although operations at the El Teniente 
mine of Sociedad Minera El Teniente, S.A., 
were below normal during the first quarter 
of 1969 because of continued effects of 
the drought, productivity during the re- 
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mainder of the year was above normal. In 
1969 the company mined and milled a rec- 
ord total of 12.4 million metric tons of 
ore with an average copper content of 1.85 
percent. Preliminary official statistics indi- 
cate the company produced 117,790 metric 
tons of copper in blister form as well as 
68,427 tons in fire-refined form for a rec- 
ord tota] output of 186,217 tons, excced- 
ing the previous high total set in 1967 by 
4,671 tons.3 Incomplete data indicated ap- 
proximately one-third the blister not fur- 
ther refined by the company was clectrolyt- 
ically refined on a toll basis by the Govern- 
ment-owned Las Ventanas refinery. 

At yearend the company had spent nearly 
80 percent of the $230 million investment 
authorized for projects to increase annual 
production capacity by 100,000 tons to 
280,000 tons.4 These projects include im- 
proving and expanding the mining and 
processing facilities, relocation of employ- 
ees and other residents of the old, high-al- 
titude mine and mill communities of Sew- 
ell and Caletones to the more habitable 
city of Rancagua in the central valley, and 
replacement of the old access railroad from 
Rancagua with a modern highway. The 
highway, part of new housing projects, and 
several mine and mill projects were com- 
pleted during the year. Completion of the 
expanded mine and mill facilities was 
scheduled for the latter part of 1970. 

During 1969, the Government's CODEL- 
CO paid Braden Copper Co. $34.1 mil- 
lion which represented the remaining 
principal amount due on the original $80 
million in notes Braden received from the 
sale of a 51-percent equity interest in the 
El Tenicnte complex when it was Chilean- 
ized in 1967. As originally stipulated, the 
$80 million paid by CODELCO has all 
been lent to the mixed company on 5.75 
percent notes, the principal sum of which 
is to be paid to Braden in 30 semi-annual 
installments starting December 31, 1971. 

Chilex increased copper production 
slightly at Chuquicamata to 280.912 metric 
tons. Of the total amount, 207,200 tons 
was in electrolytic form and 73,712 tons 
was in blister form and not further proc- 
essed. A huge landslide on the west wall of 
the open pit in February disrupted the 
rail haulage system and caused an esti— 
mated production loss of 14.000 tons of 
copper before the transport system could 
be modified to provide an adequate sup- 
ply of ore to the mills. On the other hand, 
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the company set a monthly output record 
of 30,815 metric tons of copper in August, 
compared with a nearly average output of 
23,690 tons in July. 

The $114 million investment program to 
expand mine, mill, smelter, and refining 
facilities and to increase water and power 
supplies was well advanced, with $105.7 
million having been expended at yearend. 
An additional $7 million investment for 
the purchase of equipment was authorized 
during the year. Among the projects com- 
pleted in 1969 was the installation of a 
70-ton-per-hour shaft furnace to augment 
the capacity of the casting plant. Installa- 
tion of a Doré furnace was planned to 
permit on-site recovery of precious metal 
values from anode slimes, which are re- 
ported to contain selenium and tellurium 
also. A major project underway was con- 
struction of a 4,940-foot conveyor belt sys- 
tem which will transport ore from a prima- 
ry crusher located on the pit floor through 
a 3.300-foot inclined tunnel to a large stor- 
age bin near the mill. This system will re- 
place all railway and most of the truck 
haulage of ore from mine to mill and will 
deliver approximately 26 million tons of 
ore annually to the sulfide ore concentra- 
tor. 

Expansion of the Chuquicamata process- 
ing facilities was scaled to accommodate 
the toll-treatment of oxide ore from the 
nearby Exótica deposit, which Cía. Minera 
Exótica, S.A., expected to be in production 
by mid-1970. By yearend, stripping of over- 
burden from this deposit was virtually 
completed, and more than 1 million tons 
of ore had been stockpiled. Upon comple- 
tion of the crushing and blending plant 
and the conveyor belt transport system, the 
Exótica ore will be sent to the Chuquica- 
mata oxide ore plant for leaching and the 
eventual recovery of clectrolytic copper at 
an expected rate of about 112,500 tons per 
year. The Exótica deposit is estimated to 
contain 153 million tons of ore containing 
1.35 percent recovcrable copper, assuming 
80 percent of the total copper can be re- 
covered. 

Andes Copper Mining Co. was forced to 
shutdown much of its mine and mill op- 
erations for 3 wecks to repair accidental 


3 Quantities of copper given here and elsewhere 
in this review represent fine copper content of 
the product indicated. 

In this review, data representing production 
capacities or estimated future production are 
given as reported and usually represent short tons 
rather than metric tons. 
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damage to the conveyor belt system be- 
tween the primary crusher and coarse ore 
bins at El Salvador. During the shutdown, 
the furnaces of the smelter at Potrerillos, 
which normally smelt El Salvador concen- 
trate, were kept hot by smelting 4,000 tons 
of concentrate shipped from  Chuquica- 
mata. This accident was largely responsible 
for a decrease of about 9,100 tons in cop- 
per output compared with 1968 produc- 
tion. In 1969, Andes produced 58,741 metric 
tons of copper in electrolytic form as well 
as 18,392 tons in unrefined blister form. 

Most of the small and medium copper 
mining and processing ventures managed 
only slight to modest increases in output 
during 1969, being limited mainly by in- 
stalled plant capacity. However, their ag- 
gregate output of copper in all forms in- 
creased to 153,107 metric tons compared 
with 146,815 tons in 1968 and 126,548 tons 
in 1967. Empresa Nacional de Mineria 
(ENAMI), which processes a large part of 
the mine, mill, and smelter products of 
the small and medium mines, increased 
production of copper in blister form at its 
Paipote smelter to 24,687 metric tons and 
at its Las Ventanas smelter to 42,149 tons, 
compared with outputs of 22,171 tons and 
38.219 tons, respectively, in 1968. The re- 
hnerv unit at Las Ventanas produced 
87,074 metric tons of copper in electrolytic 
form compared with 80,959 tons in 1968. 
Production at all three of these plants was 
in excess of their nominal capacities of 
20,000 tons of blister at Paipote and 40,000 
tons of blister and 84,000 tons of electro- 
lytic copper at Las Ventanas. Therefore, 
ENAMI began to implement plans for ex- 
pansion of its total smelting capacity to 
100,000 tons of blister copper and its refin- 
ing capacity to 112,000 tons of electrolytic 
copper per year. 

Numerous new medium- and small-scale 
projects were in various stages of imple- 
mentation or planning during the year. 
These included some all-private ventures, 
but most involved a measure of Govern- 
ment participation with private Chilean 
and foreign interests and several foreign 
government agencies. The largest and most 
advanced was the Río Blanco project of 
Cía. Minera Andina, S.A., in which Cerro 
Corp. holds a 70-percent equity interest 
and CODELCO holds the remaining 30 
percent. At yearend the work was esti- 
mated to be 75 percent completed, and 
nearly $100 million of the authorized in- 
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vestment of $157 million had been ex- 
pended. The mine, mill, and concentrating 
facilities were scheduled to begin operating 
early in 1971. The Río Blanco deposit, 
which has been only partly delimited, is 
estimated to contain at least 120 million 
tons of ore averaging 1.58 percent copper. 
Initial annual production will be at a rate 
of 67,500 short tons of copper contained in 
concentrates, part of which will be smelted 
at Las Ventanas and the remainder ex- 
ported to Japan. 


After several years of negotiation and 
exploration, the way was cleared for Cía. 
Anónima Cuprífera de Sagasca to begin a 
$32.5 million project to exploit the Sagasca 
deposit east of Iquique. Equity in this 
mixed company is divided as follows: Con- 
tinental Copper and Steel Industries, Inc., 
holds 59 percent; CODELCO 25 percent; 
International Finance Corp. 15 percent; 
and 1 percent is split among numerous 
Chilean investors. The company hopes to 
be producing cement copper at an annual 
rate of about 24,000 metric tons by the lat- 
ter part of 1970 or early in 1971. 


The mining properties of Santiago Min- 
ing Co., a wholly owned subsidiary of The 
Anaconda Company, were sold to a group 
of private Chilean investors; however, Ana- 
conda retained a 50-percent interest in the 
subsidiary's real estate holdings near San- 
tiago. Santiago Mining Co. had been pro- 
ducing roughly 5,000 tons of copper in 
concentrates annually from the La Afri- 
cana mine. Since the reserve of ore at La 
Africana has been nearly depleted, the 
nearby Lo Aguirre property will be devel- 
oped and put into production by the new 
owners.5 


5 The Anaconda Company. Preliminary Income 
Statement, 1969. Feb. 9, 1970, 2 pp. 

Canadian Mining Journal. The Giant Opera- 
tions of Chuquicamata. V. 91, No. 7, July 1970, 
pp. 60-63. 

ver o e 1969 Annual Report. Feb. 27, 1970, 

p. 11-12. 

i Chilean Development Corp. (New York). Chile, 
Economic Notes. No. 51, Nov. 10, 1969, p. 1; No. 
59, May 8, 1970, p. 3. 

Kennecott Copper Corp. Quarterly Report, 
Third Quarter and First Nine Months, 1969. Oct. 
20, 1969, 2 pp. 

. Annual Report, 1969. Feb. 20, 1970, 
pp. II, 15, and 31. 

Mining Enginecring. Copper in the Andes. V. 
21, No. II. Nov. 1969, pp. 59-90. 

. Sagasa Mine Given Go Ahead. V. 22, 
No. 5, May 1970, pp. 27-28. 

Skillings’ Mining Review. Anaconda Resumes 
Operation. of El Salvador Copper Mine. V. 59, 
No. 42, Oct. 18, 1969, p. 26. 

World Mining. V. 5, No. 12, November 1969, 
p. 52. 


192 


Iron Ore.—Japan’s six largest integrated 
steel companies jointly entered into an 
agreement with Canadian Foreign Ore De- 
velopment Corp. to purchase 3 million 
tons of Chilean iron ore pellets and ] mil- 
lion tons of sinter fines annually during 
the period 1973-98, with the option to buy 
an additional 1.5 million tons of either 
pellets or fines per year. The agrecment 
specified a minimum iron content of 64 
percent for pellets and 59 percent for sin- 
ter fines. The ore is to be supplied by the 
Cía. Minera Santa Bárbara-Cía. Minera 
Santa Fe combine, which will mine and 
beneficiate the low-grade (38 to 45 percent 
iron) ore from the large Cerro Negro 
Norte deposit west of Caldera. Selection of 
locations for the beneficiation and pelletiz- 
ing facilities awaited further studies; how- 
ever, the ore will be shipped from Caldera 
where port facilities will be improved to 
accommodate 160,000-ton to 250,000-ton ore 
carriers that will be specially built to serv- 
ice this new operation. When imple— 
mented, this project probably will become 
the largest iron ore operation in Chile. 
Previously, Santa Bárbara and Santa Fe 
mined ore from various scattered deposits 
and also purchased ore from small produ- 
cers to supplement their export shipments, 
which averaged approximately 5 million 
tons per year during 1967-69. It was not 
indicated whether the Santa Dárbara-Santa 
Fe interests will concentrate their efforts 
on the Cerro Negro Norte project in the 
future or if they plan to continue working 
other deposits as well.6 

Two Japanese firms, Mitsubishi Mining 
Co., Ltd., and Ataka & Co., Ltd. con- 
ducted preliminary studies on the feasibil- 
ity of large-scale exploitation of the Santa 
Clara deposit east southeast of Chaüaral. 
The deposit was estimated to have reserves 
of about 50 million tons of iron ore. Sub- 
ject to Government approval of the proj- 
cct, the two firms proposed production of 
approximately 2.4 million tons of sinter 
fines annually for export to Japan. The 
Yawata and Fuji steel companies report- 
edly have agreed to buy the ore on a 10- 
vear contract basis. In addition to mine 
development, the firms envisage the con- 
struction of a port at Flamenco Bay to ac- 
commodate 150,000-ton ore carriers, a con- 
centrating plant at the port to process the 
ore for export, and a 25-mile convevor belt 
to link the mine and concentrator. It was 
cstimated the venture would require an in- 
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vestment of $40 million and that the first 
export shipments could be made in 1972.7 

Bethlehem-Chile Iron Mines Co. was en- 
gaged in expanding mine, concentrator, 
and rail transport facilities at its El Ro- 
meral mine to raise annual production ca- 
pacity of marketable ore from 3 million to 
4.5 million tons. Work also was underway 
to deepen the port of Guayacán so that 
80,000-ton ore carriers can be accommo- 
dated. The company was authorized to in- 
crease its capital investment in this expan- 
sion program from $20 million to $25 
million, and completion was rescheduled 
for 1972 instead of 1971.8 

Iron ore shipments during 1969 by Beth- 
Ichem-Chile Iron Mines Co. through the 
ports of Guayacán (El Romeral ore) and 
Cruz Grande (El Tofo ore) were reported 
as follows in metric tons: 


Romeral Division: 


Furnace ore to United States 532,221 
Furnace ore to Japan 1,249,322 
Furnace ore to CAP steel mill 947,266 

Totál uisa 8 2,728,815 

Tofo Division: 

Furnace ore to United States 204,987 
Fines to United States 89,768 
Local sales of fines. ............... 361 

P f;;V ½⅛mͥοm ß EAS RES 295,116 


Source: Skillings' Mining Review. V. 59. No. 
11, Mar. 14, 1970, p. 12. (Original data in short 
tons converted at rate of 1 short ton equals 
0.907185 metric tons.) 


During 1969, Cía. de Acero del Pacífica, 
S. A. (CAP), produced 3,225,944 metric 
tons of ore at the Algarrobo mine com- 
pared with 2,605,057 tons in 1968. Of the 
1969 total, 2.867,775 tons was blast furnace 
ore and 358,169 tons was sinter fines. The 
company shipped 2,497,570 metric tons of 
blast furnace ore and 462,672 tons of fines 
from its port at Guacolda. Over 91 percent 
of the blast furnace ore and part of the 
fines exported were shipped to Japanese 
customers, with the remainder sold to 
firms in the United States and Canada. 

A new ore beneficiation plant was under 
construction at the Algarrobo mine and 
was scheduled to begin operating about 


€ American Metal Market. V. 76, No. 224, Nov. 
26, 1969, p. 5. 

The Japan Times. $1.2 Billion Chile Pellct 
Deal Closed. Nov. 26, 1969, p. 10. 

7 Bank of London & South America Review. V. 
8, No. 36, December 1969, p. 776. 

Metal. Bulletin (London). No. 5447, Nov. 7, 
1969, p. 37. 

s U.S. Embassy, Santiago, Chile. State Depart- 
ment airgram A-310, Sept. 22, 1969, 21 pp. 
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mid-1970. This plant is expected to recover 
approximately 700.000 tons of sinter fincs 
annually from rejects of the crusher plant 
and similar rejects from the large stockpile 
that has accumulated since mining opera- 
tions began. Expansion of port facilities at 
Guacolda to permit servicing vessels with 
capacities up to 80,000 tons was completed 
in June. CAP plans to deepen the port in 
the future to allow loading of carriers that 
can hold 150,000 tons or more. 

CAP continued exploration of the Alca- 
parra and Anafiuca deposits near the Al- 
garrobo mine. The company also contin- 
ued to study the feasibility of future 
exploitation of low-grade iron ore deposits 
in the Cordillera de Nahuelbuta in Arauco 
Province. CAP tentatively agreed to under- 
take the development and eventual exploi- 
tation of the Boquerón Chañar deposits lo- 
cated about 60 kilometers north of 
Vallenar, where preliminary exploration 
sponsored by the Corporacién de Fomento 
de la Producción (CORFO) has indicated 
large reserves of ore ranging in grade from 
35 to 60 percent iron.? 

Iron and Steel.—Shortage of electric 
power continued to hamper operations of 
the Huachipato steel mill of CAP, during 
the early part of 1969. The shortage be- 
came especially acute after the seasonal 
surplus of power generated for the sugar 
industry -became unavailable, but by mid- 
April, the problem was solved by the in- 
stallation of  auxilliary diesel electric 
equipment imported from the United 
States. Despite restricted power, and in re- 
sponse to increased domestic demand for 
steel products, the mill established new rec- 
ords for output of ingot steel and finished 
rolled products. 

Preliminary data reported by the Banco 
Central de Chile indicated CAP produced 
483.715 metric tons of pig iron in 1969 
compared with 425,050 tons in 1968 and 
497,677 tons in 1967. The bank also re- 
ported ingot steel output By CAP was 
601,700 tons in 1969 compared with 
525,600 tons in 1968 and 596,200 tons in 
1967. Shipments of finished products to do- 
mestic and export markets for 1967-69 
were as follows, in thousand metric tons: 


1967 1968 1969 
Domestie 368.9 384.2 482.0 
RDO cue aot tae 68.0 21.1 4.9 
Total... 436.9 405.3 486.9 
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Implementation of plans to expand the 
mills steelmaking capacity to 1 million 
tons per year was slowed by delays in com- 
pleting the necessary financing arrange- 
ments. However, orders were placed for 
(1) U.S. equipment to increase the rolling 
capacity of the mill and (2) for European 
equipment for a new steel shop with two 
100-ton oxygen converters, for a 290-ton- 
per-day oxygen plant, and for a lime 
plant. The company completed installation 
and began operating its new $9.5 million 
electrolytic tinning line. Capacity of this 
facility is 65,000 tons per year, which is 
considered adequate to supply the domestic 
demand for tinplate in the immediate 
future.10 


Cía. de Productos de Acero “COMPAC”, 
S.A., inaugurated a new $5 million plant 
near Concepción which will utilize CAP 
stecl to make pipe and tubes ranging in 
diameter from 14 to 4 inches. The output 
of this plant and that of the company's 
smaller plant at Maipu should satisfy most 
of the domestic market for pipe and tubes 
of these sizes. Expansion projects also were 
in progress or planned at other small steel 
companies. Establecimientos Metalurgicos 
Indac, S.A., Industrias de Acero, expected 
to begin construction in 1970 of a new 
plant at Rengo to produce 33,000 tons of 
high carbon and alloy steels and 23,000 
tons of rolled products per year. Industrias 
Metalürgicas AZA, S.A., which has a roll- 
ing mill capacity of 18,000 tons per year, 
plans to expand its capacity to produce 
carbon and special steels to 20,000 tons 
annually.11 

Vanadium.—CAP exported trial amounts 
of vanadiferous open-hearth slag to the 
United States during 1968, and in Febru- 
ary 1969 began making commercial ship- 
ments to its customer at the rate of about 
30,000 tons per year. The slag contains 5 
to 6 percent V205, representing the residual 
concentration of about 0.4 percent vana- 
dium contained in the iron ore the CAP 
steel mill receives from the El Romeral 
mine of Bethlehem-Chile Iron Mines Co. 


* Cía. de Acero del Pacífico, S.A. Annual Re- 
port, July 1, 1968, to June 30, 1969, 39 pp. 

Skillings’ Mining Review. V. 59, No. 14, Apr. 
4, 1970, p. 6. 

10 First work cited in footnote 9. 

11 Revista Latinoamericana de Siderurgia. No. 
iei SEINE 1969, p. 19; No. 115, November 1969, 
p. ; 
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Nitrates.—CORFO contracted the serv- 
ices of a U.S. firm to conduct an inde- 
pendent three-part feasibility study on po- 
tential ways of diversifying or otherwise 
improving the efficiency of the operations 
of Sociedad Química y Minera de Chile, 
S.A. (SOQUIMICH), the mixed company 
that was formed to consolidate the man- 
agement of Chile's ailing nitrate and by- 
product iodine industry. This study repre- 
sented yet another of a series of 
continuing efforts to insure the survival of 
a traditional Chilean industry that pro- 
vides the livelihood for more than 9,000 
workers and their families. 

Although the major portion of Chilean 
natural nitrate output is exported, substan- 
tial quantities are marketed in the country 
for agricultural, industrial, and other uses. 
One nonagricultural use of sodium nitrate 
in the country is its utilization in slurry- 
type nitrate/fuel oil explosives. During 
1969, SOQUIMICH became directly in- 
volved in this relatively small but growing 
market when it agreed to participate with 
Ireco Chemicals of Salt Lake City in a new 
venture to produce explosives and related 
chemicals at Antofagasta and Calama. 
Ireco was authorized to invest $350,000 in 
the project, and SOQUIMICH was com- 
mitted to contribute the equivalent of 
$125,000 for its share in the partnership.?2 

Salt.—Cía. Minera Santa Adriana, S.A. 
(COMISA), which operates a multiple- 
bench, open-pit rock salt mine about 40 
kilometers south of Iquique, reported pro- 
duction of 1,036,491 metric tons of market- 
able grades of salt during 1969. In addi- 
tion, the company stockpiled 103,566 tons 
of minus 12-mesh fines that accumulated 
at the crushing and screening plant at Pa- 
tillos Bay. COMISA reported salt ship- 
ments during 1969 totaled 946,344 metric 
tons, an increase of 27 percent above the 
1968 level. The company exported 513,990 
tons to the United States and 364,241 tons 
to Japan and marketed the remaining 
68,113 tons in Chile. Increased output was 
attributed partly to acquisition of addi- 
tional trucks during the year as well as to 
improvements made to mine facilities and 
crushing plant installations. 

In December, Diamond Crystal Salt Co. 
acquired a 42.5-percent equity interest in 
COMISA. Marcona Corp., which previously 
held a 73.5-percent interest, retained a 
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42.5-percent share in the company, with 
the remaining 15 percent being owned by 
a group of Chilean stockholders. It was in- 
dicated that COMISA plans to increase its 
output to 2 million tons annually as soon 
as possible and may eventually expand its 
capacity to 4 million tons per year. 14 


MINERAL FUELS 


Coal.—During the latter part of 1968, 
the Government was deeply concerned 
about coal supply shortages in 1969 if the 
drought should continue. It urged coal 
producers to step up their production and 
also decided to permit a substantial in- 
crease in the coal import quota to help 
cover anticipated shortages during the 
carly months of the year. The domestic 
coal industry responded by increasing gross 
output 5.8 percent over that of 1968 and 
slightly exceeded its production goal of 1.7 
million tons. However, when drought con- 
ditions eased in many parts of the country 
early in the year, the extraordinary de- 
mand for coal by thermal powerplants 
dropped markedly as hydroclectric plants 
were able to resume more normal opera- 
tions. As a result of decreased demand in 
an important sector of the market, thc 
major coal producer accumulated a stock- 
pile of more than 300,000 tons by the 
third quarter of the year as compared with 
stocks of about 90,000 tons at yearend 
1968. The producer's plight was further 
aggravated by delay in the completion of 
the new 125,000-kilowatt Bocamina ther- 
mal-electric plant located at Coronel, 
which had been scheduled to be operative 
in the latter part of 1969. This plant is 
expected to consume about 300,000 tons of 
coal annually from nearby mines and 
should provide a welcome boost to the 
coal industry upon completion in 1970. 

Chile normally restricts the bulk of its 
coal imports, which are mainly of U.S. ori- 
gin, to the quantities required for blend- 
ing with domestic coal for the manufac- 
ture of metallurgical coke at the CAP steel 


2 Banco Central de Chile. Boletin Mensual, No. 
499, September 1969, p. 1083. 

Bank of London & South America Review. V. 
5, No. 35, November 1969, p. 704. 

Chilean Development Corp. (New York). Chile, 
Economic Notes. No. 54, Jan. 5, 1970, p. 4. 

3 Diamond Crystal Salt Co. 1970 Annual Re. 
port, fi«al vear ending Mar. 31, 1970, p. 2. 

Industrial Minerals (London). No. 29, February 
1970, p. 43. 

Skillings’ Mining Review. V. 59, No. 9, Feb. 
28, 1970, p. 4. 
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mill. The emergency quota increase 
authorized late in 1968 permitted the 
United States to export 471,286 metric tons 
of coal to Chile in 1969 compared with 
278,369 tons in 1968. Most of the addi- 
tional quantity of high-quality U.S. coal 
imported apparently was consumed for 
coking purposes also. For the period Janu- 
ary through September 1969, CAP report- 
edly received approximately 276,000 tons of 
U.S. coal and only 96,000 tons of domestic 
coal. This proportion of roughly 74 per- 
cent imported and 26 percent domestic 
coal is in sharp contrast to the normal 
blend of 60 percent domestic and 40 per- 
cent imported coal used by CAP.14 


Petroleum and Natural Gas.—Chile's en- 
tire crude petroleum output has been from 
onshore fields in Magallanes Province. An- 
nual output from these fields apparently 
has attained a near maximum level, with 
variations on a yearly basis of only about 
5 percent or less from the average daily 
production of approximately 35,750 barrels 
during the period 1963-69. Exploration in 
other parts of the country have thus far 
failed to locate other potential onshore 
sources, and Chile has turned to serious 
consideration of exploring certain offshore 
arcas. In 1969, the Government approached 
the United Nations with a request for 
technical and financial assistance in a joint 
project involving offshore exploration of 
parts of the Continental Shelf off south- 
centra] Chile and parts of the Magellan 
Straits contiguous with producing onshore 
areas in Magallanes. 


During 1968, Empresa Nacional del Pe- 
tróleo (ENAP) , the State-owned petroleum 
agency, continued its drilling and other 
exploratory work in Magallanes and Arau- 
co Provinces and its geological studies of 
coastal areas between Matzanas in Santiago 
Province and Chanco in Maule Province, 
where the presence of ozokerite and other 
hydrocarbons have been noted in forma- 
tions that extend into adjoining offshore 
areas. Two seismic crews working in Ma- 
gallanes logged 262 kilometers of reflectiv- 
ity and 302 kilometers of refractivity pro- 
files. Drilling activity dropped sharply with 
completion of only 75 wells totaling 
158,390 meters compared with 100 wells 
and 187,410 meters in 1968. Drilling com- 
pleted during 1968 and 1969 is shown in 
the following tabulation: 
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Number of completions 
Type of well —————————— 
Petro- Gas Dry Total 
leum 
1968: 
Exploration 1 1 15 17 
Extension 1 1 12 14 
Development 35 14 20 69 
Total. 37 16 47 100 
1969: 
Exploration 2 2 15 19 
Extension 1 8 8 12 
Development 22 5 17 44 
Totals. 25 10 40 75 


A new petroleum field was discovered at 
Bandurria on the island of Tierra del 
Fuego about 10 kilometers southeast of 
Tres Lagos near the Argentina border. 
Three producing wells and one dry well 
were completed in this area. Another oil 
discovery was made on the island at Estan- 
cia Nueva, where one producing and two 
dry wells were completed. Gas was discov- 
ered by wells drilled at Filaret Norte west 
of Bandurria and at Kimiri-Aike on the 
mainland. In Arauco Province, ENAP com- 
pleted its second successful gas well near 
Lebu, and the discovery well was reported 
to be producing fuel for a local electric 
powerplant. Two other wildcat holes com. 
pleted near Lebu were abandoned, and an- 
other hole at Quinahue south of Lebu en- 
countered noncommercial gas shows and 
also was abandoned. 


ENAP reported gross withdrawal of nat- 
ural gas increased 6.9 percent to a record 
of 263,790 million cubic feet, 1s with pro- 
duction almost equally divided between 
fields on the mainland of Magallanes and 
those on Tierra del Fuego. Posesión field 
(mainland) remained the largest producer, 
yielding 29.2 percent of the total, followed 
by Cullen (Tierra del Fuego) with 12.6 
percent, and Daniel (mainland) with 8.4 
percent. Approximately 93.4 percent of the 
total volume of gas withdrawn at Posesión 
was reinjected, while 93.6 percent was rein- 
jected at Cullen and 84.4 percent at Dan- 
iel. Average reinjection for all fields was 
69.7 percent of the gross withdrawal. 


1* Servicio de Minas del Estado. Estadística de 
la Mineria del Carbon de Chile, 1968, 37 pp. 

U.S. Embassy, Santiago, Chile. State Depart- 
ment airgram A-314, Sept. 18, 1969, p. 3; A-310, 
Sept. 22, 1969, p. 20; and A-22, Jan. 21, 1970, 
encl. No. 1. 

15 Converted from cubic meters using a factor 
of 35.3145 cubic feet per cubic meter. 
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The total volume of gas treated at gas- 
processing plants at Posesión, Cullen, and 
Manantiales (Tierra del Fucgo) declined 
slightly, accompanied by a 4.6-percent de- 
crease in the recovery of natural gas liq- 
uids. Exports of liquefied propane and bu- 
tane (to Argentina and Uruguay) 
amounted to only 256,700 barrels, the low- 
est level since 1962, whereas imports of liq- 
uefied gas into other parts of Chile in- 


creased substantially to about 301,500 
barrels. 
The downward trend in utilization of 


Chile's large reserves of natural gas as a 
source of natural gas liquids for domestic 
and export markets is expected to reverse 
late in 1970 with the completion of a 
two-plant gas-procesing complex at Pose- 
sión and Cabo Negro. Ishikawajima-Har- 
ima Heavy Industries of Japan was se- 
lected to supervise construction of the 
Cabo Negro facility and Fluor Corp. of 
Los Angeles will oversee installation of the 
new plant at Posesión. Cost of thc com- 
plex, excluding new roads, pipelines, and 
certain other ancillary facilities, was csti- 
mated at $17 million. 

Crude petroleum production in 1969 de- 
clined 2.5 percent to 13,349,776 barrels 
compared with the record output of 
13,695,400 barrels achieved in 1968. Daily 
production averaged 36,575 barrels. The 
only major fields to register increased out- 
put were Daniel (3.4 percent) on the 
mainland and Calafate (32.7 percent) on 
Tierra del Fuego. Output decreased at all 
other fields, especially at Canadón (11.7 
percent) and Daniel Este on the mainland 
and at Catalina Sur (272 percent), Tres 
Lagos Sur, and Cullen on Tierra del 
Fucgo. Note that high output levels at 
Canadón and Catalina Sur fields during 
1968 were largely responsible for the na- 
tional production record set that year. 
With an output exceeding 2 million bar- 
rels, Calafate became Chile's most produc- 
tive ficld for the first time. However, in 
terms of cumulative output, its total of 9.9 
million barrels at yearend was far ex- 
ceeded by that of Cullen field with nearly 
30 million barrels and Daniel field with 
18.9 million barrels. Fields on Ticrra dcl 
Fuego increased their share of the total 
production slightly to 53.1 percent. A com- 
parative table of production by field for 
1968 and 1969 follows: 
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Production 
(thousand 42-gallon 
Location and field barrels) 
1968 1969 
Mainland: 

Daniel.. 2...220000000 1,707 1,765 
Daniel Este 1,469 1,391 
Ca fladbn 1.498 1,323 
Posesi n 1,216 1,155 
Others................- 615 593 

Total... 6,505 6,257 


alete 1. 539 2.043 
Lues 1. 682 1,597 
Catalina Sur. .......... 1,174 854 
Tres Lagos 743 719 
Othg ens 2.052 1. 880 

CC 7.190 7,093 

Grand total. ......... 13,695 18,350 

Approximately 1.6 million barrels of 


crude from the Argentine Cerro Redondo 
and Condor fields was pumped through 
Chilean pipeline facilities to the ENAP 
maritime terminal at San Gregorio. ENAP 
collected 231,300 barrels of this crude as a 
toll for the service. 

ENAP refincries continued to supply the 
major part of the liquid fuels consumed 
by Chile. The total volume of crude proc- 
essed was 7.5 percent more than in 1968, 
but imported crude accounted for 53.5 per- 
cent of the 1969 total whereas Chilean 
crude provided nearly two-thirds of that 
processed in 1968. The Concón refinery 
near Valparaiso processed 15,989,500 bar- 
rels, of which more than 90 percent was of 
foreign origin; the Concepción refinery 
processed 12,422,700 barrels, most of which 
was Chilean crude; and the small topping 
unit at Manantiales processed 548,300 bar- 
rels of Chilean crude. The net production 
for sale of the two large refineries for 1969 
was as follows: 


Net production 
(thousand 42-gallon 


Product barrels) 
Concón Concep- 
ción 

Aviation gasoline. .. ........ 220 
Other gasoline and naphtha.. — 4,768 5,010 
Kerosine..................- 247 1,432 
Distillate fuel oil............ 2,102 2,374 
Residual fuel oil 5,124 2,024 
Liquefied petroleum gas 507 1,466 
Other, including solvent 364441 
Total. de ia 2c 14,934 12,306 


A ncw topping unit was being installed 
at the Concepción refinery during 1969 
and was scheduled to go on stream about 


THE MINERAL INDUSTRY OF CHILE 


mid-1970. The additional unit will increase 
the refinery's total crude capacity from 
36,000 to about 60,000 barrels per day. 
This expansion hopefully will enable 
ENAP to supply most of the rapidly in- 
creasing demand for liquid fuels with lo- 
cally refined products. 

During 1967-69, when both large refin- 
eries were in full operation, Chile's crude 
imports averaged about 13 million barrels 
per year, slightly less than the average out- 
put of domestic crude. Inasmuch as output 
of crude petroleum from known domestic 
resources apparently has leveled off at 
about 13 to 14 million barrels per year, 
Chile must increase crude oil imports sub- 
stantially to provide the additional quanti- 
ties required by the refineries in the near 
future. In the latter part of 1969, ENAP 
arranged to increase the import level to 20 
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million barrels per year. New contracts 
were awarded to subsidiaries of Standard 
Oil Co. (New Jersey) , Gulf Oil Corp., and 
British Petroleum Co., Ltd., to supply a 
total of 100 million barrels of foreign 
crude during the 5-year period January 
1970 through December 1974. British Pe- 
troleum will provide crude from the Mid- 
dle East; Gulf will supply Colombian 
crude; and Standard's Esso International, 
Inc, will provide either Venezuelan or 
Middle East crudes in accordance with op- 
tions retained by ENAP which permits it 
to regulate the relative amounts of various 
grades that may be required from time to 
time.16 


Empresa Nacional del Petróleo, Chile. Boletín 
Estadístico, Sección Tecnica, 4? Trimestre y Anual. 
V. 46, 1969, 60 pp. 

World Petroleum Report, 1970. Chile. V. 16, 
1970, pp. 62-63. 
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Mainland China 


By K. P. Wang? 


Mainland China continued to be an im- 
portant mineral producer by world stand- 
ards, with overall mineral output value es- 
tablishing a record for the 1960's and 
slightly surpassing the 1966 level which was 
a previous high. At yearend 1969, the trend 
was up and the Chinese Communists were 
forecasting a very good year for 1970. The 
disastrous economic setback created by the 
Cultural Revolution was finally reversed, al- 
though many problems remained unsolved 
and capital construction and mine develop- 
ment programs still lagged. 

The People's Liberation Army (PLA) 
played a vital role in maintaining law and 
order during the year. In 1968 it was given 
unprecedented access to management of the 
economy and dominated many Revolution- 
ary Committees and Alliances which were 
created to stimulate production. Mao Tse- 
tung called in the PLA to fill the void 
left by the departing Red Guard students. 
Workers in industrial and mining centers 
were extolled, but there was still much 
confusion until the PLA stepped in. By 
late 1968, China's economy had finally re- 
gained some semblance of normality. How- 
ever, factionism and anarchism persisted 
during the first half of 1969 and this held 
back industrial progress somewhat. One 
major confrontation took place between 
workers and PLA—in Taiyuan during July. 
To spur industrial production, a national 
emulation campaign was initiated at the 
Peking steelworks in mid-September and the 
idea was to use this enterprise as a success 
model for other industries and mines. 

Mainland China's industrial policy for 
1969, aimed at coping with both domestic 
and international pressures, was summed 
up in an editorial in the February 21 issue 
of People's Daily.2 The basic concept was 


that “agriculture should be the foundation 
and industry the leading factor” in improv- 
ing the economy. Accordingly, very large 
quantities of fertilizers were used, which 
helped to make 1969 a good crop year. 
Agriculture provided much capital for in- 
dustrial development and was expected to 
do so on a larger scale in the future. In 
return, industry was gearing toward the 
needs of agriculture. Thus, large industrial 
enterprises stressed production of fertilizers, 
farm equipment, and special metal products, 
among other things. Many small mines and 
local industries were established throughout 
the country, including coal mines, fertilizer 
plants, hydroelectric power units, metal 
and machine shops, and cement plants. 
Overall, the Chinese were placing emphasis 
on industry along with agriculture and on 
small industries along with large mines 
and plants. 

Early in the year, there was much fear 
of confrontation with the Soviets, Even the 
stockpiling policy in materials, which caused 
mineral exports to dwindle and mineral 
imports to expand greatly, may be related 
to this apprehension. Decentralization of 
industries, particularly with regard to con- 
struction of new and not-too-large mines 
and plants was stressed. On the other hand, 
not much could be done with the existing 
large mines and plants, except to proceed 
cautiously, complete unfiinished facilities, 
and maximize production. Sino-Soviet rela- 
tions thawed considerably around October 
l, the National Day, and while tension may 
have eased somewhat, the policy of decen- 
tralization no doubt would continue. 


1 Supervisory physical scientist, Bureau of Mines, 
Washington, D. C. 

? Far Eastern Economic Review. 1970 Yearbook 
(Hong Kong). 1970, pp. 97-115. 
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Viewing the Chinese economy from a 
regional basis, there were many claims of 
industrial achievements in specific prov- 
inces and cities. Almost all the claims 
show very great increases over those in 1968, 
in terms of industrial output value. Large 
parts of the added value were related to 
greater sophistication of industry and wider 
variety of products, but there were also 
sizable increases in absolute tonnages of 
basic materials, According to the Chinese 
Communists, Liaoning Province's industrial 
output value was up more than 50 percent 
over that of 1968; this encompasses China's 
"Ruhr" with many famous industrial and 
mineral enterprises. Heilungkiang Province 
also showed an advance of similar magni- 
tude; this province has many large coal 
mines and Taching, the country's premium 
oilfield. The city of Peking with the steel- 
works of the same name and the famous 
anthracite fields was said to have topped its 
previous industrial output by a third. 
Tientsin with many light and heavy indus- 
tries reportedly topped the 1968 production 
level by 28 percent. Shanghai more than 
achieved projected State plans. Hopeh Prov- 
ince with many big coal mines and other 
industries also increased production con- 
siderably. Kansu with its oilfields and refin- 
eries established a production record. Even 
discounting exaggerations, it is evident 
that 1969 was a much better industrial 
year than 1968 for China and output value 
was at an historic high. 

Petroleum spearheaded mainland China's 
industrial recovery. The Taching oilfield 
in Heilungkiang. Manchuria, by far the 
largest in the country, pushed crude pro- 
duction up by possibly 37 percent over 
that in 1968. The local refinery, although 
still only able to handle possibly one-third 
of the crude, was greatly expanded. Except 
for the temporary cutback caused by the 
Cultural Revolution, Taching has experi- 
enced uninterrupted rapid growth into a 
medium-sized oilficld by world standards. 
Production at the old and much smaller 
Yumen oilfield in Kansu Province was 
raised considerably. Performance at Kara- 
mai in Sinkiang Province was not as note- 
worthy but still good. The old shale oil 
center of Fushun was once more producing 
near capacity now that a third refinery had 
been built specifically to handle crude oil 
from Taching leaving the other two re- 
fineries to process local shale oil. Construc- 
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tion at China’s second oil center, Mowming 
in Kwangtung Province, was reportedly pro- 
gressing favorably. 


China's coal industry, third ranking in 
the world, went through a very peaceful 
and productive year. By all indications, 
output was a record for the 1960's. Most of 
the big mines were mentioned in the press 
as having overfulfilled their 1969 targets, in- 
cluding the seven combines which topped 
10 million tons—Fushun, Fuhsin, Kailan, 
Tatung, Huainan, Chihsi, and Hokang. In- 
dications were that the relatively new Ping- 
tingshan enterprise may soon be joining 
this select circle. 

Except for an incident in Taiyuan, all 
the leading steel centers had good years. 
Anshan in Liaoning Province, Manchuria, 
a large steclworks by world standards and 
the backbone of China's steel industry, 
produced at a record pace; its products 
clearly became more varied and sophisti- 
cated. Wuhan in Hupeh Province became 
a sizable integrated operation, with the in- 
stallation of the third blast furnace, a 
large open-hearth furnace, and additional 
processing facilities. The Peking combine 
near the capital was streamlined as a re- 
sult of the emulation campaign mentioned. 
Among the smaller leading centers, Tai- 
yuan started to operate its two Austrian 
basic-oxvgen furnaces, Paotou completed a 
large rolling mill, Penhsi became more 
diversified, and Maanshan greatly expan- 
ded iron ore operations. Various steelworks 
in the city of Shanghai installed additional 
converters and used more steel scrap. 

The only bright side of nonferrous pro- 
duction seems to be a notable increase in 
aluminum output but this was from a 
small production base. A drive in electrifi- 
cation pushed up the demand for both 
aluminum and copper. The significant news 
in copper, lead, and zinc concerned pur- 
chases from abroad rather than expansions 
in output. China’s well-known export metals 
like tin, tungsten, antimony, and mer- 
cury were not available for sale in large 
quantities at either the Canton Fairs or 
elsewhere. These happenings might suggest 
reduced production but it is more likely 
that stockpiling, spiraling of prices, and the 
war-scare contributed more to this apparent 
policy of holding back sales. Output and 
exports of nonstrategic nonmetallics were 
not affected by the emergency situation. 
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The shortage of fertilizers and raw materials 
was met by expanding domestic production 
together with increasing imports. The build- 
ing of many small fertilizer plants and 
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hydroelectric plants were significant trends. 
Late in September, two underground nu- 
clear tests, of which at least one was of the 
fusion type, were made on mainland China. 


PRODUCTION 


Industrial and mineral production was 
sluggish in the first half of 1969 and high 
in the second half, both levels surpassing 
considerably the corresponding levels in 
1968. Although no nationwide claims for 
major production items were known to 
have been made, and the Chinese never 
disclose many items anyway, numerous 
claims for areas and enterprises have been 
reported. One nebulous claim was that 
petroleum production in 1969 reached 
several times the amount in 1965. This is 
meaningless until some specific claims by 
the leading oilfield—Taching—are exam- 
ined; achievements at Taching clearly 
imply that the country’s oil output con- 
ceivably could have doubled in this inter- 
val. According to the Chinese, many large 
coal mines overfulfilled their 1969 targets 


and for quite a number the days ahead of 
schedule were also given. Overall coal out- 
put can thus be judged from components. 
In steel, Anshan has nearly the same pre- 
dominant position as Taching in oil. This 
steel center topped its 1969 targets and 
reportedly established a “historic’’ output 
record, at least for the first third of the 
year. Several major salt fields were said to 
have fulfilled output goals before the fall, 
leading to the conclusion that a very high 
level was achieved nationwide. There was 
sufficient news on construction trends and 
specific plants to suggest a fairly good year 
for cement production. The fact that 
China’s famous export metals were little 
sold in world markets makes it difficult to 
substantiate estimates, except on the basis 
of previous performance. 


TRADE 


Overall trade of mainland China, never 
much of a trading country, showed a slight 
upturn over 1968. The bulk of the 1969 
trade was again with the free world coun- 
tries, principally Japan and Western Eu- 
rope; trade with Communist countries re- 
maned unimportant and the impasse with 
the Soviet Union showed no improvement. 
Minerals and metals remained significant 
in total trade, with exports down and im- 
ports up. Much of the mineral-related trade 
with the outside world involved export of 
traditional surplus commodities—special 
nonferrous metals, coal, salt, fluorspar, and 
other nonmetals, and import of large quan- 
tities of fertilizers, sizable tonnages of metal 
products, and some industrial and mining 
equipment. 


Business at the fall Canton Trade Fair 


was brisk as compared with the spring fair, 
with the two-way volume reaching just 
under $1 billion. Unlike the pattern of 
recent years, imports surpassed exports con- 
siderably. The Chinese were very inter- 
ested in steels, nonferrous metals (parti- 
cularly copper, lead, zinc, aluminum, nickel, 
and platinum), fertilizers, chemicals, mach- 


inery, and trucks and bulldozers. The Eu- 
ropeans might have sold more, if they had 
more to offer; in contrast, the Japanese did 
rather well. The Chinese export availabili- 
ties remain lower than anticipated. Sales of 
antimony, tungsten, tin, and mercury were 
small, and no molybdenum or bismuth were 
offered. 

The Chinese contracted to buy possibly 
1.5 million metric tons of steel products 
from the Japanese in 1969, valued at more 
than $250 million. Fertilizer contracts with 
japan probably topped 3.5 million tons and 
$100 million. Steel and fertilizer imports 
from Western Europe also were substantial. 
A metallurigical plant of unknown type was 
contracted from West Germany, which in 
recent years has sold China various kinds 
of machinery and industrial equipment. 
The United Kingdom had contracted to 
sell an Imperial Smelting Process (ISP) 
nonferrous smelter some time ago. U.K. ex- 
ports of copper, lead, and platinum became 
important. During the first 11 months of 
1969, nonferrous metal exports from the 
United Kingdom to China totaled about 
$55 million including $21 million worth 
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Table 1.—Mainland China: 
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Production of mineral commodities e 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 
METALS 
Aluminum: 

&uxite le ocu dd LU a EL ete ME 850,000 880,000 450,000 
ü ðVſ/ſ ³ KK y d EE 175, 000 190,000 230,000 
Metal, t inedddd.d eue 80,000 90,000 120,000 

Antimony, wumuiueee ee cena TE EC 12,000 12,000 12,000 
Bismuth, MHinin««ssss“ uat x wesw aed: 250 250 2 
Copper: 
Mine coc e LP ER LL dde ee eee oe 80,000 90,000 100,000 
Metal, refined ec. ³ðW¹A. oe qeu ea ei E ale 90,000 100,000 100,000 
Golde: fase a k 8 troy ounces.. 50,000 50,000 50,000 
Iron and steel: 
Iron O66? o2 llla thousand tons 28,000 38,000 40,000 
Pig i. ð espace do.... 14,000 19,000 20,000 
Steel ingots. sn oe ase de ³ ĩ ĩ 8 do.... 11,000 15,000 16,000 
Rolled steel. £c ðVLͥ ⁵ ⁵ ⁵⁵¼¼ʃͤ.“.-, Eae do 9,000 12,000 13,000 
Lead: 
öĩõĩêĩ%00 ð⅛ []] MER EE ESSE 90,000 100,000 100,000 
Metai, Fe ðVUöĩſ cet dou EI I 90,000 100,000 100,000 
NN ̃õ ”;²˙ ..... NE Cu RE EE 1,000 1,000 1,000 
&nganese ore thousand tons 700 900 1,000 
Meri. aD a eu d Rx 76-pound flasks.. 20,000 20,000 20,000 
Molybdenum, min eee ee ee ces 1,500 1,500 1,500 
III nale dcus da gate LE iS e troy ounces. . 600,000 700,000 800,000 
Tin, eine...... Mee ene long tons.. 20,000 20,000 20,000 
Tungsten concentrate, about 68 percent VoD) 15,000 15,000 15,000 
inc: 
II...... ³ðVA oe iq te ee 90,000 100,000 100,000 
Metal, refined................... l.l c lll LL cllc lle ee eee 80,000 90,000 90,000 
NONMETALS 
/A ee ete der ee y true 150,000 150,000 160,000 
FBI: ]ꝛ— ãͤ dꝛyddd ⁰ꝙy 100, 000 120, 000 140. 000 
Ser eau Rma etd urs thousand tons 8,000 9,000 10,000 
, ee ea UE ic ud au quu Ate eae 250,000 250,000 250,000 
Ci Sed e Eas ia eei ⁵ĩV2 SE aE 30,000 30,000 30,000 
J e sess ees 2c see ema uU 8 500,000 500,000 550,000 
Mense eee ee ses thousand tons 800 900 1,000 
Phosphate cee RECS Ee ww ERI do.... 1,000 1,000 1,100 
FF uſ cu auus ud aspe s e do.... 1,500 1,500 1,800 
S1! ee c ⅛ͤ ͤͥK0dẽoĩ ⅛ð—-ßkü eric MU LU EE do.... 13,000 15,000 15,000 
S’ %́Fſ ⁵²äVVq ͥ ²⁵⁵ ² d 250,000 250,000 250,000 
II; a eg ie y De C ae CE 150,000 150,000 150,000 
MINERAL FUELS AND RELATED MATERIALS 
r eb edes Eia eens thousand tons.. 225, 000 800 , 000 830,000 
)/))))));!öö.ös ͤ n E do 13,000 15,000 17,000 
Petroleum 
11111111ĩÜ·Üt-ĩÄĩ[7 ³ꝛdqli.. E oL uar do.... 11,000 15,000 20,000 
Refinery products__.....-.--..----------------- do.... 10,000 14,000 19,000 


Estimate. 

1 Mostly diasporic bauxite. Data shown include only 
100,000 to 200,000 tons was produced each year for maki 

2 Converted to equivalent 50 percent Fe ore. 


of copper, both more than double the 1968 
level. During the fall Canton Fair, the 
Chinese showed interest in Canadian nic- 
kel and copper; previously, substantial ton- 
nages of Canadain zinc had been imported. 


the bauxite for aluminum manufacture; in addition 
ing refractories. 


Judging from reduced sales of China's trad- 
itional export metals and increased pur- 
chases of metals that are in short supply, 
it has been suggested that many materials 
were being stockpiled for an emergency.3 


COMMODITY REVIEW 


METALS 


Aluminum.—The apparent big push in 
electricity generation and transmission, both 
in the industrial areas of the east coast 
and in rural districts around the country, 
has greatly increased the demand for alum- 
inum. China was trying to buy more cop- 


per and aluminum from abroad, in addi- 
tion to expanding aluminum production 
internally, in order to mect all her present 
needs. It is cvident that the country's 
annual output of aluminum has topped the 
100,000-ton level considerably, and various 


3 Wall Street Journal. Jan. 26, 1970, p. 1. 
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new plants have been commissioned re- 
cently to supplement Fushun in Manchuria, 
previously the only reduction plant of 
consequence. One sourcet reports "soaring 
output at a Sanmen Gorge aluminum 
plant." Kirin Province, apparently has a 
new aluminum plant in Changling County, 
about 100 miles west of Changchun. Small 
aluminum plants have reportedly been 
built in Honan (near Chengchow) and 
Hupeh Provinces. 


Antimony.—China retained its position 
as the world’s leading antimony producer, 
with an estimated output level on a par 
with that of 1968. The Hsikwangshan dis- 
trict in Hunan Province was still the main 
source, followed by Kwangsi Province in 
distant second place. 

Increased demand for use in electric 
vehicles and by the atomic energy program 
and the overall policy to stockpile raw 
materials, resulted in the Chinese not sell- 
ing much antimony during the Canton 
Fairs of 1969. World prices also were in- 
creasing radically; for example, a pound 
of antimony sold for 44 cents in the United 
States early in 1969, as compared with $3.50 
per year later, with the shortage of Chinese 
material no doubt contributing to this price 
increase. Nonetheless, the Japanese still 
managed to import 2,628 metric tons of 60 
to 65 percent antimony concentrates from 
China during the first 11 months of 1969, 
priced initially at about $7 per unit (but 
presumably priced higher subsequently), 
with Hibino Metal Industries as the sole 
contractor. 


Bismuth.—Mainland China has long bcen 
an important bismuth producer, usually 
contributing 5 to 10 percent of the world 
total. Traditionally, the bulk of the bis- 
muth, found in association with tungsten 
and nonferrous metals, has been exported. 
At the 1969 Canton Fairs, however, only 
small amounts of Chinese bismuth were 
offered for sale. 

Cadmium.—China's small output of cad- 
mium has been supplemented by a moder- 
ate supply from North Korea. Prior to mid- 
year, a combined surplus existed, with the 
Chinese even offering 90 tons for sale dur- 
ing the spring Canton Fair. In subscquent 
months, a serious shortage developed and 
the Chinese turned around to buy 100 tons 
at high prices. It may be that North Korean 
deliveries declined whereas requirements 
shot up because of the increased need for 
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batteries and solders for electric equipment 
and vehicles. 


Copper.—The acute shortage in copper 
continued because of large demands in 
power and other industries. Imports totaled 
at least several tens of thousand tons an- 
nualy. Much copper and copper alloys 
have been purchased abroad through the 
London Metal Exchange, including about 
12,000 tons from the United Kingdom dur- 
ing the first 10 months of 1969. This short- 
age had prompted the country to utilize 
more aluminum and to make speciàl efforts 
to explore for copper. Several sizable por- 
phyry copper deposits reportedly had been 
found in North China, although there was 
still no news of large-scale mining. New 
smelters for processing such ores were not 
in existence, and inquiries to buy smelting 
facilities from the Japanese did not result 
in purchases. One "backward medium-sized 
mine'"—Hungtoushan in Manchuria near or 
in Fushun—was supposedly built into "an 
advanced big enterprise" through the sink- 
ing of a new vertical shaft.5 Reportedly, 
the 1969 target for this mine was achieved 
34 days ahead of schedule and output was 
71 percent above the previous peak estab- 
lished in 1968. The small Shenyang non- 
ferrous smelter in, Manchuria, mainly a 
refiner of copper, was opcrating normally 
again. 

Iron and Steel.—Output clearly topped 
1968 levels and may have surpassed 1966 
levels, the high point in the 1960's. Al- 
though ill effects of the Cultural Revolu- 
tion may have been finally surmounted, 
there seemed to have been a production 
lull in the middle of the ycar, possibly be- 
cause of war-scare dislocations. Provided 
political and/or military events do not 
create undue hardships, 1970 looks like a 
ycar of rccord steel output. 

The Cultural Revolution had brought 
mainland China's program to obtain for- 
eign steel plants and know-how to fill the 
technical void created by the Sino-Soviet 
rift to a virtual halt. The Chinese were 
trying to build from within, and dissemin- 
ate what little foreign technology obtained 
into prototype operations. A number of 
BOF's were built, including a socalled 
"rotating" one possibly at the Shanghai 
Aug. 


* New China News Agency, (Peiping). 
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5 New China News Agency (International Serv- 
ice in English; Peiping). Dec. 31, 1969, p. I. 
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No. 1 steelworks, which could well have 
been copied from the two Austrian con- 
verters at the Taiyuan steelworks. The 
Chinese may be following up on negotia- 
tions to purchase a West German steel 
plant, but their capability to purchase is 
rather limited. 

Conforming to a general policy of buying 
all kinds of materials for stockpiling, the 
preference appears to be in acquisition of 
finished steel products. The fact was that 
mainland China imported (or rather Japan 
exported) roughly 1.2 million metric tons 
during 1969, mostly of the difficult-to-make 
types, such as large tubes and pipes, tin- 
plate, hot and cold rolled sheet and coil, 
and special steels. Contracts show that 
transactions with Japan in 1970 will be 
considerably higher. Smaller but similar 
imports also came from Western Europe. 
Thus, perhaps a sixth of the steel product 
supply of mainland China came from 
abroad. 


In addition to progress in making a 
greater variety of steel products, such as 
more complicated shapes and alloy stecls, 
mainland China also did better in manu- 
facturing steelmaking equipment. The Chi- 
nese have known how to construct blast 
furnaces and open hearths for some years. 
Now they can build oxygen converters, 
simpler types of rolling mills, galvanizing 
plants, and automatically controlled electric 
furnaces. At yearend, a large (700-ton) 
sintering machine was successfully produced 
on a trial basis. Greater use of sophisticated 
equipment may explain in part why more 
steel scrap was consumed. 


Anshan in Liaoning Province, Manchuria, 
a large integrated stecl center by world 
standards with 10 blast furnaces ranging in 
size from 585 to 1,513 cubic meters and 25 
open hearths, probably produced about 6.5 
million metric tons of steel ingots—a his- 
toric record. Anshan reportedly fulfilled the 
1969 output targets for iron, steel, rolled 
steel, iron ore, and coke.6 Technically, num- 
erous advances were reported, including 
trial manufacture of several hundred new 
products. Many large structural shapes also 
were produced. The scamless tube mill did 
particularly well, with output rcgistering 
a notable increase, especially in large dia- 
meter tubes. Some special tubing was made 
for a new oil refinery. A medium-size roll- 
ing mill fulfilled its 1969 production quota 
several months ahead of schedule. A big 
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new iron mine at nearby Chita Mountain 
was completed within the year, greatly 
increasing overall ore production. The 
Kungchangling mine more than met its 
1969 target. 


Prior to 1969, the Wuhan steelworks in 
Hunan Province had two blast furnaces 
(one, 1,386 cubic meters and the other 
1,436 cubic meters) ; five open hearths (four 
500-ton and one 250-ton) ; three byproduct 
coke plants; and various rolling mills, in- 
cluding a heavy mill for making rails, gir- 
ders, I- beams, etc. On April 9, 1969, a third 
large blast furnace ("70 meters" high) 
was commissioned, and on December 16 
another large open-hearth furnace probably 
of a 500-ton size went into operation.? 
These two latter facilities built by the Chi- 
nese without Soviet help, brought capacity 
for the Wuhan steelworks up to possibly 
2.2 million metric tons of crude steel per 
annum. Actual steel output in 1969 was 
estimated at 1.7 million tons. Apparently, 
additional rolling and other processing facil- 
ities were in the process of construction or 
being planned. A large underground iron 
mine—Chengchao—was brought into pro- 
duction near yearend to provide ore for 
the steelworks.8 Wuhan had experienced 
many political disturbances and, in fact, 
some outright fighting in 1967-68, but 
things settled down under the local Revolu- 
tionary Committee by 1969, enabling the 
steelworks to resume normal operations in 
production and basic construction. 


The Peking or Capital steelworks, a mer- 
ger of Shihchingshan and other plants in 
the municipality of Peking, spearheaded an 
"emulation drive" to spur production by 
steel and other industries. Output increased, 
with 1969 targets attained ahead of sched- 
ule and product value reported as nearly 
twice that of the previous year.? With the 
completion of a new blooming mill in 
September, the Peking steclworks became 
much more intcgrated, although some in- 
gots and semimanufactures were still sent 
to Tientsin and Tangshan. Facilities in- 
cluded three blast furnaces (413, 512, and 
963 cubic meters) , three coke units, sinter- 


* New China News Agency (International Serv- 
vice in English; Peiping). Dec. 30, 1969, p. 1. 

7 New China News Agency (International Serv- 
ice in English; Pciping). Dec. 22, 1969, p.l. 

8 New China News Agency (International Serv- 
ice in English; Wuhan). Nov. 8, 1969, p. I. 

? New China News Agency „ Serv- 
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ing plants, top-blown oxygen converters, 
and rolling mills. Annual steel capacity 
scems to be on the order of 1.5 million 
tons, although the Chinese imply planned 
capacity at more than double this. A new 
iron mine was nearly on stream, "creating 
conditions for a new leap forward in iron 
and steel production next year." 


Shanghai, with at least eight small steel 
plants, did well in 1969 and combined in- 
got output is conservatively estimated at 
1.5 million metric tons, Apparently, some 
plants further processed iron materials sup- 
plied by the Maanshan steelworks in nearby 
Anhwei. Scrap was also an important raw 
material, and various drives were made to 
obtain enough for use. Shanghai No. 1 
was the most important steelworks, with 
its two 255-cubic-meter blast furnaces, two 
70-ton open hearths, about five 8-ton Bes- 
semer and Thomas converters, possibly 
three 30- to 35-ton "homemade" oxygen 
top-blown converters (the last one placed 
in production on September 27, 1969), a 
slabbing mill, a medium plate mill, and 
a forging mill, among other facilities. The 
Shanghai No. 3 steelworks continued to 
stress the manufacture of steel and pro- 
ducts, reporting fairly high production 
levels; the second converter shop was com- 
mended for good performance, electric fur- 
naces were placed in operation, and a large- 
size "Regino" plate mill was installed. 
Another Shanghai plant successfully made 
"trace carbon pure iron" in an electric arc 
furnace.10 


The Maanshan steelworks in Anhwei 
Province became nearly fully integrated, 
with the completion of the second rolling 
mill unit in the fall. Previously, Maanshan 
had 13 small blast furnaces ranging from 
34 to 225 cubic meters in size, two open 
hearth shops, possibly five small converters, 
and a heavy rolling mill. Efforts were made 
to achieve raw material self-sufficiency by 
greatly expanding iron ore extraction at 
the Kungshan, Taochung, and Nanshan 
mines, among others.11 Much was said 
about streamlining the No. 1 sintering 
works and on how important it was for 
conditioning ore prior to smelting. Many 
improvements were made in the technical 
area, as for example the introduction of 
electronic-controlled automation for the 
feeding of raw materials to one of the 
blast furnaces. A large rolling mill was 
reportedly manufactured by the equipment 
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division of the steelworks. Maanshan was 
said to be producing at a rate considerably 
higher than in 1966 and a third greater 
than designed capacity. During 1969, Maan- 
shan may have produced 700,000 to 900,000 
tons of pig iron and steel, with some sur- 
plus of crude metals going to the steel 
plants in Shanghai. 

The Taiyuan integrated steelworks in 
Shansi Province was substantially completed 
by 1969, after two 55-ton Austrian Linz- 
Donowitz (LD) furnaces BOF's were placed 
in operation early in the year and the No. 
2 rolling mill started normal production 
late in the year. Previously, five blast fur- 
naces (one 963 cubic meters and the other, 
291 cubic meters plus three smaller ones), 
some open-hearths and electric furnaces, 
and the first rolling mill had been installed. 
The Cultural] Revolution,. precipitating a 
brief “seizure” in 1967, had interrupted 
basic construction, but 1968 was peaceful 
and 1969 turned out to be a year of prog- 
ress despite an "incident" late in July. This 
center may have produced a million tons 
of steel ingots in 1969. 

The Paotou steelworks in Suiyuan Pro- 
vince finally became fully integrated with 
the completion of a large rolling mill early 
in the year. Previously completed facilities 
included a 1,515-cubic-meter blast furnace, 
a sintering plant, byproduct coke plants, 
possibly two 600-ton open hearths, and 
supporting iron and coal mines, refractory 
plants, and machine shops. Paotou's annual 
steel ingot capacity may be roughly 800,000 
metric tons. Much has been written about 
the new, large shape rolling mill, which is 
capable of making rails, girders, and alloy 
steel I-beams.12 At lcast some, if not most, 
of the basic equipment was what the 
Soviets provided 10 years ago but did not 
erect. Thus, the Chinese were very proud 
of their achievement. The Paotou steelworks 
was functioning smoothly, after a year of 
strife in 1967 and mediocre year in 1968. 

The Chungking steelworks in Szechuan 
Province with three blast furnaces (620, 
134, and 55 cubic meters) and at least two 
open-hearth workshops—one large and one 
small—may have a combined capacity of 


?  Jen-min Jih-pao (People's Daily; Peiping). 
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u Hofei Anhwei Provincial Service (in Man- 
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11 China Reconstructs (Peiping). August 1969, 
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800,000 tons of steel ingot per year. A 
somewhat outmoded plant, Chungking ap- 
parently did well in the spring and one 
of the open-hearth furnaces reportedly was 
turning out steel at a record rate of 4.5 
hours per heat. 


The Penchi (Penhsi) complex of several 
dozen mines and plants became fairly in- 
tegrated in recent years, with the addition 
of rolling mills and new steel furnaces, 
mostly electric, to complement the iron, 
coal, and refractory mines, the coke ovens, 
and the blast furnaces. The year's quota 
was fulfilled, and output value was con- 
siderably higher than a year earlier,!13 be- 
cause of the additional processing facilities 
brought into operation. The No. 2 blast 
furnace was reportedly overhauled. The 
Penchi steelworks in Liaoning Province 
was about the size of Paotou, Chungking, 
or Maanshan. 


Many small iron and steel plants were in 
the news. The Canton (or Kwangchow or 
Shaokuan) steelworks placed in operation 
a third blast furnace and the first top- 
blown oxygen converter to complement 
small rolling mills. The Tangshan and 
Tientsin plants were probably using scrap 
in addition to iron materials from the Pe- 
king steelworks. The Hantan steelworks in 
Shihchiachuang, Hopeh Province has been 
developed into a medium-size complex. The 
Kunming (Anning) steelworks in Yunnan 
Province added modern coke ovens to roll- 
ing and other facilities. An oxygen conver- 
ter was commissioned at the Lienyuan steel- 
works in Hunan Province. The Nanking 
steelworks in Kiangsu Province was expan- 
ded. A new steel plant was being built in 
Sian, Shensi Province. There is a small 
complex in Hungshih (called Tungnan), 
Kirin Province with various facilities, in- 
cluding two blast furnaces and rolling mills. 
The Tahsing steelworks in Hangchow, 
Chekiang Province, built its third mecha- 
nized coking battery rated at 40,000 tons of 
coke per annum. There are small steel 
plants in Pinghsiang and Fengcheng, Kiang- 
si Province, and at several places in Hei- 
lungkiang Province. Hanyang near the 
Wuhan steelworks has rolling mills, and 
Tsingtao has a steel tubing products plant. 
The Nanchang plant has electric furnaces. 
Other plants include Hofei and Anhwei, 
Kweiyang in Kweichow, Wuhsi in Kiangsu, 
Tsinan in Shantung, and Sining in Tsing- 
hai. 
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Lead and Zinc.—The contract signed with 
the British to build an ISP plant at Shao- 
kuan in northern Kwangtung was appar- 
ently not yet implemented by 1969 because 
of internal confusion. Originally, the plan 
was to produce 35.000 to 40,000 tons of 
zinc and 18,000 to 20,000 tons of lead an- 
nually. 


The well-known but old Shuikoushan 
lead-zinc mine in Hunan Province repor- 
tedly has been converted into a modern 
operation and was doing well in late 1968.14 
The old Chingchengtzu lcad-zinc mine near 
Fushun, Liaoning Province was said to have 
surpassed its 1969 target by a wide margin. 
There has been no mention, however, of 
significant new lead-zinc finds in the press 
since the Chinese Communists assumed 


power. 

Meanwhile, demand for these metals has 
gone up and sizable tonnages of imports 
have become necessary in recent year. Zinc 
is needed in galvanizing and making alloys, 
and lead is needed principally for batteries 
and cables to support the transportation 
and electrical industries. The Chinese pur- 
chased considerable lead on the world mar- 
ket during 1968-69, including about 19,000 
tons in 1968 and about 31,000 tons from the 
United Kingdom alone during the first 9 
months of 1969. During 1968 Canada fur- 
nished about 15,700 tons of zinc, and Japan 
nearly 5,000 tons. North Korea probably 
also has been supplying sizable tonnages of 
lead and zinc to China. 


Magnesium.—China's small output of 
magnesium still comes from an old Japa- 
nese plant in Manchuria. Efforts to get the 
Furukawa Magnesium Co. of Japan to build 
a new plant in China have not been suc- 
cessful. 

Manganese.—Mainland China's manga- 
nese ore production returned to the million- 
ton level in response to a greater demand 
from expanded steel smelting operations. 
Hsiangtan in Hunan, Mukwei and Leiping 
in Kwangsi, Chin Hsien and Fangcheng in 
Kwangtung. Tsunyi in Kweichow, and 
Wafangtzu in Manchuria were the main 
producers, A new mine was reported— 
Chienchi in Chihsiashan near Nanking. 
about 15,000 to 20,000 tons of Chinese man- 
ganese ore went to Japan during the year. 


1 New China News Agency (International Serv. 
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Mercury.—Although mercury output was 
considerably below peak levels, China was 
still prominent among world producers. 
Southwest China, particularly Tungjen in 
Kweichow, produced the bulk. In the early 
1960's exports were very substantial, as for 
example when 35,000 flasks were shipped to 
the Soviet Union in 1962. Many countries 
now import mercury from China, but in 
small quantities. Consumption has gone up, 
although stockpiling may be the main 
reason why only a small amount of Chinese 
mercury has been entering world markets. 

Molybdenum.—Existing small mines have 
been producing surpluses for export. Po- 
land, for example, took 101 metric tons of 
molybdenum concentrates from China dur- 
ing 1968. Several large molybdenum deposits 
have not been fully developed. 

Tin.—Chinese tin output was at one time 
substantial, as attested by large exports, 
principally to the Soviet Union, and a 
known high level of demand within China. 
Official Soviet trade returns, however, have 
shown only nominal transactions in recent 
years. Free world imports of tin from main- 
land China have also declined from 5,000 
to 7,000 tons annually in 1962-65 to only 
about 3,000 tons in 1967-68 and apparently 
even less in 1969. Yearly tin consumption 
in China has been estimated at 5,000 to 
7,000 tons. Facilities for making tinplate 
are still inadequate, and large purchases 
have had to be made from Japan and else- 
where. For 1969, combined tin output from 
the two tin centers of China—Kuchiu in 
Yunnan and Fuhochung in Kwangsi—has 
been estimated at 20,000 tons. A new placer 
tin mine—Chiumou in Kwangi reportedly 
was placed in production.15 Apparently, 
considerable tin has been stockpiled in the 
last few years. Japanese merchants believe 
that Chinese tin exports may soon again 
attain high levels. 


Titanium.—Although unable to produce 
metal, the Chinese are on the verge of 
making titanium dioxide as a chemical 
plant in Nanking apparently developed the 
necessary local manufacturing equipment. 
Hitherto, titanium ore was exported in ex- 
change for the pigment, titanium dioxide. 
Japan has been the main source of titania 
(TiO), having supplied 3,077 tons in 1968 
but only 525 tons during the first 1l 
months of 1969. 


Tungsten.—Despite advancing prices, Chi- 
nese exports of tungsten declined in recent 
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years with the pattern of outlet changing 
from predominantly Communist countries 
to free world countries. The Soviet Union 
imported nearly 19,000 metric tons of Chi- 
nese concentrates (containing possibly 
10,000 tons of tungsten) in 1960, but only 
nominal amounts in 1967-69. In contrast, 
free world imports rose to a maximum of 
about 9,000 tons of concentrates by 1966, 
followed, however, by a decline to roughly 
7,000 tons in 1967 and perhaps 5,000 tons 
in 1968 and 1969. Among free world coun- 
tries, Austria, West Germany, France, Japan, 
and the United Kingdom have been the 
leading importers.16 


For the past 5 years tungsten production 
by mainland China, mainly wolframite 
from Kiangsi Province, has been estimated 
at about 15,000 metric tons of concentrates 
or roughly 8,000 tons of tungsten content 
annually—some 25 to 30 percent of world 
output. More than three-quarters of the 
1966 estimated Chinese output was expor- 
ted, but the accountable proportion sold 
abroad has since declined to well below 
half that total. This suggests more stock- 
piling and holding back in anticipation of 
higher prices. Within the last quarter of 
1969, European prices jumped 50 percent 
to about $70 per short ton unit. Large 
sales of tungsten concentrates at the fall 
Canton Fair did not materialize. Instead, 
the Chinese were trying to sell small lots 
of low-grade materials at unreasonably 
high prices. 

Uranium.—Mainland China made at 
least two underground nuclear tests during 
the year, the first on September 23, 1969, 
and the second on September 29 that was 
claimed to be of the fusion type. 17 Pre- 
viously on December 27, 1968, China tested 
its second hydrogen bomb in the wasteland 
of Lap Nor, Sinkiang Province: uranium- 
235 rather than plutonium was used to set 
off fusion. The uranium- 235 was processed 
at a gaseous diffusion plant nedr Lanchow 
in Kansu. China's uranium ore came in part 
from Maoshan and Chusan in Chuannan 
County of Kiangsi Province and Hsiachuang 
in Weiyuan County of Kwangtung Province. 
A beneficiation plant has been built at 


5 New China News Agency (International Serv- 
ice in English; Peiping). Nov. 26, 1969, p. I. 

16 Tungsten Statistics. United Nations, UNCTAD 
Committee on Tungsten (Geneva). Oct. 1969, 
pp. 1-68. 

17 New China News Agency (International Serv- 
ice in English; Peiping). Oct. 4, 1969, p. 1. 
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Chuchou, Hunan Province. The Chinese 
have also been working on warhead devices. 
Not all was smooth in the nuclear field, 
however, in that nuclear research was se- 
riously hindered as a result of political 
purges of scientists at the turn of the year 
1968-69. 


NONMETALS 


Asbestos.—Mainland China probably 
ranked within the first five world producers 
of asbestos in 1969, providing possibly 4 
percent of the world total. Production of 
asbestos—mainly long-fiber, chrysotile type 
—most likely surpassed the 150,000-ton level 
for the first time. The bulk of the output 
came from Shihmien in Szechuan, where 
a dozen new projects were completed in 
recent years, and a new large and high- 
grade ore body was reportedly discovered. 
China has been a small exporter of asbestos, 
and Chinese and Canadian asbestos experts 
have exchanged visits in the past. 


Barite.—Barite production apparently 
reached a new high in 1969 because of the 
accelerated domestic oil drilling program. 
China's output already represented 2 to 3 
percent of the world total, and the barite 
industry has good potential for further ex- 
pansion. Rising demand, however, has cut 
export availability. Japan, historically the 
largest purchaser of Chinese barite, took 
only 16,080 metric tons in 1969, compared 
with three times this tonnage as a yearly 
average during 1966-67. Poland had been 
importing close to 10,000 tons annually dur- 
ing 1967-68. 


Boron Minerals.—A surplus of borax 
continued although no specific information 
was available on the extensive boron-bear- 
ing lake deposits in the Iksaydam arca of 
Tsaidam, Tsinghai Province. Possibly 4,000 
tons of Chinese sodium borate went to 
Japan during 1960. 


Cement.—Mainland China's cement pro- 
duction recovered to the 10-million-ton out- 
put level in 1969 and seemed to be head- 
ing for a record. The economic disruptions 
of the Cultural Revolution were finally 
shaken off, and construction activities picked 
up momentum. Compared with 1967 and 
1968, many more cement plants were men- 
tioned in the press. 

As of yearend 1969, the country’s cement 
industry primarily consisted of 50 to 60 
large- and medium-sized plants of 100,000- 


MINERALS YEARBOOK, 1969 


ton to 1-million-ton annual capacity, and 
several hundred very small plants. The 
World Cement Directoryis for 1965 lists 
then-known Chinese plants and most recent 
data on their capacities. Up to a dozen 
medium to big plants have since been con- 
structed. Some of the medium to large 
plants built in various provinces during 
the 1960's were Tatung in Shansi; Kunming 
in Yunnan; Yao Hsien in Shensi; Yungteng 
in Kansu; Chungking in Szechuan; Kwang- 
chow in Kwangtung; Liuchow in Kwangsi; 
Kweiyang in Kweichow; Mutanchiang and 
Tungchiang in Kirin; Nanping in Fukien; 
Huangshih in Hupeh; and Tungfanghung 
(Nanking) in Kiangsu. 

The largest and newest cement plant is 
Hantan (south of Shihchiachuang) in 
Hopch, rated at possibly 1-million-ton 
annual capacity. The Yao Hsien and Huah- 
sin (Hupch) plants are nearly as large. The 
maximum size of individual rotary kilns 
was reported at 300,000 tons. Two large 
cement plants with long histories—Fushun 
and Chihsin—apparently topped their pro- 
duction quotas. A medium-size plant 
Nanchang in Kiangsi—also surpased its 1969 
target. The Tungfanghung cement plant in 
Nanking was expanded to about 400.000 
tons. The 270,000-ton Kaiyuan cement plant 
in Yunnan officially went into production 
December 26, 1969. The Chaohu cement 
plant in Hofei, Anhwei returned to normal 
production during the year, as did many 
other plants. 


Diamond.—Changte in the Yuangchiang 
Basin of western Hunan is the only dia- 
mond mine known to have been worked in 
China. Reportedly, diamond deposits have 
also been found in Kweichow and Shan- 
tung Provinces. Commercial production of 
synthetic diamonds apparently commenced 
at a metallurgical plant in Tsingtao, Shang- 
tung in mid-1968.19 


Fertilizer and Chemical Materials.—Dur- 
ing 1969, mainland China produced perhaps 
7 to 10 million metric tons of processed 
fertilizers, all nitrogenous except for pos- 
sibly two million tons of chemical and 
ground .phosphates. Most output was am- 
monium sulfate, although urea and super- 
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phosphates were also produced. Much em- 
phasis has been placed on small fertilizer 
plants in recent years, and hundreds have 
already been built. In fact, small plants 
account for more than a third of national 
capacity. Nanking, Kirin, Chuchow, Lu- 
chow, Hopeh, and Canton were among the 
newer large plants. 


Even with increasing capacity, mainland 
China needs far more fertilizer than it can 
produce. Apparently, the country contracted 
to purchase some 5.5 to 6 million metric 
tons of chemical fertilizers in 1969 for 
future delivery, roughly the same amount as 
the year before. The Japanese tonnage con- 
tracted probably topped 3.5 million tons 
valued at well over $100 million. Actual 
Japanese trade returns covering past periods 
showed the following, in thousands of met- 
ric tons: 1968—ammonium sulfate, 
urea, 655; and ammonium chloride, 335; 
and 10 months of 1969—ammonium sulfate, 
572; urea, 645; and ammonium chloride, 324. 
European contracts made in 1969 for future 
delivery, all through a consortium called 
NITREX, totaled 2.2 million tons or there- 
abouts. Mainland China also imported 
533,500 metric tons of phosphate rock from 
Morocco during 1968 and 480.600 tons dur- 
ing the first 9 months of 1969. The Cana- 
dians have been trying to sell potash but 
with no success. East Germany, however, 
shipped 2,000 tons of potash to mainland 
China in 1969 for testing purposes. 

Pyrite production probably increased sub- 
stantially during the year on account of 
requirements for making sulfuric acid and 
fertilizers. Most output presumably came 
from Hsiangshan in Anhwci and Yingte in 
Kwantung. Additional pyrite was produced 
in Szechuan and Shansi Provinces, but out- 
put is not included in usual estimates since 
this pyrite is converted to about 250,000 
tons of elemental sulfur annually, a part of 
which is ultimately exported. A "large, 
mechanized sulfur refining furnace" was 
designed and built by the Kansu Metallur- 
gical Co.20 Byproduct sulfur from nonfer- 
rous ores was also used to some extent in 
sulfuric acid manufacture. 

Phosphate rock production in 1969 most 
likely surpassed the 1-million-ton mark for 
the first time, coming mainly from Ching- 
hsiang in Hupeh, Kaiying in Kweichow, 
and, to a lesser extent, Liuyang in Hunan 
and Nantung in Kiangsu. Mainland China 
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not only imported phosphate rock, but also 
some apatite from Laokay, North Vietnam. 

Fluorspar.—Chinese fluorspar production 
was perhaps 7 percent of the world total. 
Output from Chekiang and North China 
remained steady, but Kwangsi Province has 
become a significant new source. The bulk 
of the flourspar has been traditionally ex- 
ported. During 1968, importing countries 
gave the following figures, in metric tons: 
Japan, 111,240 (121,944 tons in 1969); 
U.S.S.R., 31,000 tons in 1968; Poland, 20,782; 
West Germany, 28,654; the Netherlands, 
7,819; Sweden, 4,031; and Belgium, 1,883. 
The Kamaisho Co. of Tokyo was the sole 
Japanese contractor for fluorspar imports 
from mainland China. During the autumn 
Canton Trade Fair of 1969, Japan contrac- 
ted to buy 40,000 metric tons of fluorspar 
valued at $1.5 million. 

Magnesite.—Southern Manchurian mag- 
nesite, found in a belt extending from 
Tashihchiao northeast to Lienshankuan in 
Liaoning Province, continued to be of great 
world significance. With the steel industry 
fully recovered from the debacle of the 
Cultural Revolution, magnesite output in 
1969 probably returned to the 1-million- 
ton level. Anshan steelworks has pioneered 
the use of magnesia-alumina bricks for steel 
smelting in China. Large amounts of mag- 
nesite and calcined magnesia have been 
traditionally available for export but not 
too much has been actually exported in re- 
cent years. 

Salt.—Mainland China retained its posi- 
tion as the second largest world producer 
of salt, after the United States. Apparently, 
1969 output was about the 1968 level—a 
historic record. Operating conditions were 
good for the four main coastal sca salt- 
producing provinces—Kiangsu, Shantung, 
Hopeh, and Liaoning. Tangku, the main 
field in Hopeh Province, probably fulfilled 
its 1969 target by August; Liaoning Prov- 
ince reportedly attained its 1969 output 
quota by September; and the Yingko ficld 
on Hainan Island, also sea salt producing 
and the biggest in South China, met its 
goal 4 months ahead of schedule possibly 
because a new salt-collecting machine 
helped push production to a record high.?1 
An important salt mine reportedly went 


into operation; the location is said to be 
? Jen-min Jih-pao (People's Daily; Peiping). 
Apr. 9, 1969, p. 2. 
21 New China News Agenc 
ice in English; Peiping). 


(International Serv- 
ct. 6, 1969, p. I. 
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Li County, on the shore of Tungting Lake 
in Hunan Province.22 

Although most salt was consumed for 
food purposes, industrial demand was ris- 
ing. In fact, the Chinese Communists ex- 
panded chemical facilities using salt, such 
as the Tientsin soda plant. Traditionally, 
surplus salt has been exported, principally 
to Japan. About 1 million tons went to 
Japan in 1969, and contracts for future de- 
livery to that country have been of the same 
magnitude. 

Many salt byproducts were extracted in 
China, such as potassium chloride, bromine, 
boric acid, iodine, and barium chloride. 
Most of this byproduct output came from 
inland Tsinghai Province, where lake salt 
of complex nature was produced. Tsinghai 
reportedly topped its target for 1968; and 
production probably registered a further 
increase in 1969. 

Steatite and Talc.—Chinese steatite and 
talc from Taling in Liaoning Province are 
world famous. Between one-third and one- 
half of the 1969 output was exported, with 
Japan the main purchaser taking 27,300 
metric tons of steatite and 21,079 tons of 
talc during 1969. In 1967, the U.S.S.R. im- 
ported a combined 17,600 tons of steatite 
and talc from China, and Poland imported 
549 tons of “talc” (1,823 tons in 1968). 


MINERAL FUELS 


Coal.—The coal industry had a very 
peaceful and stable year as compared with 
the dislocations and strife during 1967 and 
early in 1968, precipitated by the Cultural 
Revolution. By yearend 1968. however, the 
Chinese Communists claimed?3 that 68 of 
the country's 71 principal coal combines 
with more than a million workers had 
Great Revolutionary Alliances already in 
control. The situation further improved in 
1969. Simultaneously, the overall transpor- 
tation bottleneck began to ease although 
coal shortages persisted in some areas. Aided 
by two National Coal Conferences, which 
convencd in 1968, operations gradually got 
back to normal in the coal mines. A further 
drive to raise production took place in 
1969, using political slogans such as "grasp 
revolution, promote production, and pre- 
pare against war." The national emulation 
campaign, which was started at the Peking 
or Capital Steelworks, reached many coal 
mines by the latter part of the year, with 
reportedly good, but actually mixed, results. 
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It appeared, nonetheless, that mainland 
China's total coal output finally had sur- 
passed the 1966 record, signaling a higher 
production plateau for the 1970's. In 1969, 
the country's production of mine-run coal 
was on the order of 330 million metric tons. 

Numerous coal combines reportedly ful- 
filled their 1969 output goals, as follows 
(when available, the number of days ahead 
of schedule is in parentheses): Fushun 
Fuhsin (15), Kailan (11), Tatung, Huai- 
nan, Chihsi, Hokang (12), Pingtingshan, 
Fengfeng, Tzupo, Peking (22), Yangchuan 
(22), Chiaotso (25), Shuangyashan (16), 
Tsaochuang, Huaipei, Penhsi (38), Chingh- 
sing (49), Hopi, and others. It was also 
claimed that the combined average daily 
output rate of coal mines directly under 
the Ministry of Coal Industry (about 70- 
odd big and medium combines or admin- 
istrations) during the fouth quarter of 1968 
was a record high for recent years. By all 
indications, average overall performance 
was even better in 1969. 

The Kailan Administration or combine 
in Hopeh Province, with a new hydraulic 
mine and corresponding 3-million ton prep- 
aration plant at Luchiatun, met a pro- 
duction quota apparently slightly higher 
than actual output in 1968. Kailan has long 
been known for its coking coal. Fushun in 
Liaoning Province had an excellent year, 
particularly the Hungwei open pit which 
fulfilled its 1969 target by mid-November. 
With both surface and underground coal 
mines such as Laohutai, the Fushun com- 
bine continued to expand as an industrial 
complex, adding a third oil refinery to 
existing oil shale, cement, aluminum, and 
nonferrous operations and recovering valu- 
able raw materials from waste water, slag, 
and gases. The Fuhsin combine in Liaon- 
ing also reported success, with the Hsinchiu 
(Chinchu) open pit and the Pingan under 
ground mine surpassing targets well ahead 
of schedule and the Haichow open pit run- 
ning smoothly too. 


Chihsi combine's Chengtzuho colliery 
was singled out as overfulfilling 1969 output 
and tunneling goals and the Tunghai col- 
liery was also commended. The Hungwei, 


Hungchi, Yaochin, and Chunli collieries of 


the Hokang combine met their production 
plans well ahead of schedule. These two 


33 New China News Agency (International Serv- 
ice in English; Peiping). Dec. 3, 1969, p. 1. 
3 Ta-kung-pao (Peiping). Dec. 30, 1968, p. 1. 
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combines were primarily responsible for 
pushing Heilungkiang Province's output 
over the top. The Tatung combine in 
Shansi Province, with many new collieries 
developed in the 1960's including Yungting- 
chuang and Luan, surpassed quotas for 19 
consecutive months.24 To the south in 
Anhwei, Huainan combine's big colliery, 
coincidentally also named Tatung, met its 
goal 2 months ahead of schedule. 


These seven administrations or combines 
each produced 10 to 20 million tons of coal 
in 1969; combined output of the three 
leaders—Fushun, Fuhsin, and Kailan— 
probably exceeded 50 million metric tons. 
Another relatively new combine, Pingting- 
shan in Honan, continued to expand and 
may be pushing the 10-million-ton level; 
two collieries, No. 2 and Matsang, repor- 
tedly topped 1969 quotas by wide margins 
and eight other collieries also did well. 
Estimated 1969 output range for some of 
the combines in million metric tons of 
mine-run coal, are as follow: 


Output range, 
Combine Province million metric 

tons 
Fushun.......... Liaoning 17 to 20 
Fuhs inn Liaoning 17 to 20 
Kailßaa nns Hopeh............ 16 to 18 
Tatung........... Shansi............ 12 to 14 
Huainan......... Anhwei........... 12 to 14 
Hokang.......... Heilungkiang...... 12 to 14 
Chihsi........... Heilungkiang...... 12 to 14 
Pingtingshan...... Honan............ 7 to 9 
Fengfeng......... open 6 to 8 
Peking Peking 6 to 8 
Tzuüpo 22] Shantung......... 5 to 7 
Yangchuan....... Shansi............ 5 to 7 
Chiaot so Hona n 8 tob 
Shuangyashan... .Heilungkiang...... 3 to 5 
Huaipei.......... Anhwei........... 8 to 5 
Penh sii Liaoning 8 to 4 
Tsaochuang...... Shantung......... 2 to 4 
Hopi...- Lis Honan............ 2 to 4 
Chinghsing....... Hopeh............ 2 to 3 
Pinghsiang....... Kiangsi........... 2 to 3 
Peipia0........... Liaoning.......... 2 to 3 
Hsian............ Liaoning 2 to 8 
Tungehuan Shens i. 2 to 38 


Many lesser combines and mines, mostly 
producing 2 to 8 million tons of coal an- 
nually, were mentioned in the press. The 
Peking (Chinghsi) Mining Administration, 
China's big anthracite producer, claimed 
that four of its mines—Tatai, Chengtzu, 
Mentoukou, and Muchengchien—all at- 
tained 1969 targets more than a month 
ahead of schedule. The Yangchuan com- 
bine in Shansi established a daily output 
record while overfulfilling its 1969 tunnel- 
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ing quota. The Paoshan and Shuching 
(Linhsi) collieries of the Shuangyashan 
combine in Heilungkiang reported increased 
output with a new modern vertical shaft 
installed at Shuching. The old Penhsi (Pen- 
chi) combine in Liaoning, known for cok- 
ing coal, streamlined management and 
pushed up production above plan. The 
Peipiao combine, also in Liaoning, im- 
proved coal transport. Progress was reported 
in some of Kirin's newer mines like Liao- 
yuan, Yensheng, and Shuangyang. 

The Fengfeng combine was on a program 
of expansion. The new Hsingtai under- 
ground mine, also in Hopeh, started normal 
operations. The old Chinghsing colliery in 
Hopeh was rejuvenated, and its future ap- 
peared encouraging with discovery of new 
reserves. Another old combine—Chiaotso in 
Honan—was reportedly doing well. The 
Tzupo and Tsaochuang combines in Shan- 
tung were producing at levels higher than 
in 1967-68. Two strip mines totaling 
900,000 tons annually were placed in opera- 
tion by the Yaochieh combine in Kansu. 
The Akanchen colliery, also in Kansu, 
greatly increased production. A large ver- 
tical shaft mine was completed for the 
Huaipei combine in Anhwei early in the 
year.25 In coal-poor Kiangsu Province, a 
new shaft mine of 450,000 tons vearly was 
built in the Hsuchou coalfield. The Ping- 
hsiang combine farther south in Kiangsi 
established a daily output record. A large 
underground mine reportedly started opera- 
tions in Hupeh Province. 

Petroleum.—Crude oil production (in- 
cluding 2.5 to 3.0 million tons of oil from 
shale) in mainland China took another 
significant leap in 1969, reaching almost 20 
million metric tons (for rough conversion 
of metric tons per year into barrels per 
day, divide by 50). There was no severe 
political or labor trouble in any of the 
operations and production was reportedly 
up in virtually all cases. Similar advances 
were made in refining, with capacity ap- 
proximately sufficient for treating the crude 
produced. Generally, refineries were not 
located near oilfields but rather in the con- 
suming areas. Taching overshadowed other 
oilfields; even the local refinery was large 
by Chinese standards although far from 


2 New China News Agency (International News 
Service in English; Peiping). Dec. 29, 1969, p. I. 
233 Ta-kung-pao (Peiping). Mar. 8, 1969, p. 2. 
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adequate to process the crude oil extracted. 
Taching may have reached its limit, so 
that substantial further increases in China's 
petroleum output may have to come from 
new fields like Shengli, Tsaidam, and off- 
shore areas. 

No significant oil-economizing drives have 
been reported since late 1967. Some coal- 
fired locomotives switched to fuel oil, and 
a Shanghai shipyard launched two 15,000- 
ton tankers to transport petroleum along 
the coast. All these facts strengthen the be- 
lief that production was at high levels and 
petroleum was not in short supply. 

A few years ago, there was an estimate 
placing mainland China oil reserves at 15 
billion barrels or 2-plus billion metric 
tons.26 Outside of Taching, the areas in- 
cluded were Karamai, Yumen, Central 
Szechuan, and Tsaidam. This may denote 
an order of magnitude for reserves, as 
based upon rather incomplete and prelim- 
inary knowledge. The same source also 
noted that natural gas production may be 
about a billion cubic meters (35.3 billion 
cubic feet) per year and that the potential 
was thought to be much higher. The main 
natural gasfields were believed to be near 
Shanghai and in the Szechuan and Tsaidam 
basins. 


The Chinese developed the nation's first 
"deep well drilling machine" late in 1968, 
weighing 300 metric tons and run by 3,000 
horsepower diesel units. Although drilling 
depth was not known, this rig gives some 
indication of Chinese capabilities. The Chi- 
nese can build some of the less complicated 
type of refineries rather well now and have 
good knowledge of catalytic cracking. The 
four largest refineries—Taching, Lanchow, 
Fushun, and Shanghai—all have petrochem- 
ical plants, most of which also produce 
fertilizers. 


Output at the Taching field has been 
steadily going up in the last 2 years, both 
in terms of crude and refined products. 
Crude production in 1968 had already at- 
tained the 1970 target of the “Third 5- 
Year Plan," which conservatively might be 
estimated at 8 to 9 million tons. Much 
drilling, development, and construction took 
place in 1969, indicating that a much higher 
level of production was in the offing. It 
was subsequently claimed that crude output 
had actually risen 37 percent over that in 
1968 and that refined petroleum output 
was ll percent higher.?? Taching's local 
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refinery Lungfeng between Anta and Saertu 
was originally capable of producing 2.0 to 
2.5 million tons annually. Most likely, the 
refinery throughput capacity was greatly 
expanded late in 1969 in view of a claim 
that Taching's refinery and storage capabil- 
ities almost doubled. Nonetheless, most of 
the crude had to be shipped elsewhere for 
refining to places like Shanghai, Fushun, 
Dairen, Lanchow, and Maoming. A con- 
tract may have also been signed with North 
Korea to ship crude to a refinery being 
built at the south end of the border. All 
this tends to confirm that Taching's crude 
output had indeed attained significant 
levels. 

The Karamai oil complex in Sinkiang, in- 
cluding the local oilfields and refineries at 
Karamai and Tushantzu, settled down to 
normal operations in the spring of 1968 
after a Revolutionary Alliance was formed. 
The Alliance, representing. some 30,000 
workers and maintaining order with the 
help of the PLA, was able to keep production 
above planned levels. Crude output clearly 
surpassed last ycar's tonnage and may be 
conservatively estimated at 2.5 million met- 
ric tons. The Tushantzu refinery may have 
an annual capacity of 1 million tons, pos- 
sibly not too different in size from the 
Karamai refinery; both apparently were 
being worked at capacity, with surplus 
crude shipped elsewhere for refining. One 
source28 estimated Karamai crude reserves 
at about 1.9 billion barrels. 

Output of the Yumen oilfield easily topped 
2.5 million metric tons and may be as 
high as 3.0 million tons. The year's crude 
oil output target was achieved by Septem- 
ber 24, 196929 and the planners added 
another 40 percent to the original quota. 
Shihyukou was the best known field, and 
Tungfeng as well has been often mentioned. 
Since "bloody clashes" ended late in 1967, 
output has been steadily rising to give new 
vitality to an old field. The local refinery 
has also been built up, but it is still one 
of the smaller ones so that perhaps two- 
thirds of Yumen’s crude oil must be shipped 
elsewhere for refining, mainly to the Lan- 
chow refinery. 


International Petroleum Encyclopedia. 1970, 
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Lanchow had a very peaceful and pro- 
ductive year, under the guidance of the 
Revolutionary Committee and the PLA 
who gave the refinery a further push dur- 
ing the Ninth National Congress. The year's 
targets were fulfilled, which meant that 
most of the 3-million-ton annual capacity 
was utilized in processing crude coming 
from Yumen and Karamai fields, among 
others. Considerable technical progress was 
also reported. This industria] complex also 
has petrochemical, fertilizer, and machin- 
ery plants. It was reported that the machin- 
ery plant made large urea synthesizing 
vessels and some new drills and pumps. 

Not too much was said about Shanghai, 
one of the country’s large refineries with 
thermal cracking and platforming units. 
Crude came mainly by sea from Taching in 
Heilungkiang Province, Manchuria. This 
industrial complex was an important cen- 
ter for manufacturing oil refining and dril- 
ling equipment. During recent years, some 
important new techniques were introduced, 
including a modified process of catalytic 
cracking, new catalysts, and a special 
method of making petroleum coke. The 
500,000-ton-per-year Dairen refinery was 
hardly mentioned; but three other refin- 
eries in Liaoning—No. 1, No. 6, and No. 
7—reportedly did well in 1969. The No. 6 
refinery at Chinchou, which is not large, 
seemed to have been working on local 
crude, synthetic fuels, and even edible oils. 

The Shengli (Victory) field in Shantung, 
possibly located near the mouth of the 
Yellow River, was not mentioned in the 
press. Previously, there was speculation that 
it may be potentially very important and 
that some of the crude produced might 
be going to the Shanghai refinery. Another 
oilfield of possible future importance was 
reportedly discovered at Shashih in Hupeh, 
west of Tayeh. 

Reportedly, offshore equipment was pur- 
chased by the Chinese from West Europe 
and Rumania. This strengthens the specula- 
tion that mainland China has started to 
look into the matter of offshore exploration 
and drilling for oil. Meanwhile, two sepa- 
rate investigating groups have surveyed in 
international waters contiguous to mainland 
China and found two promising areas— 
one in the Yellow Sea between mainland 
China and Korea and the other farther 
south in the Senkaku Islands, only 100 
miles north of Taiwan. The first group, 
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led by Dr. Emery of Woods Hole Oceano- 
graphic Institution and working from a 
U.S. Navy contracted research vessel, un- 
covered extensive and promising sediments 
in both areas. Subsequently, Dr. Niino of 
Tokai University, Japan, working on the 
Tokai Maru, confirmed the likelihood of 
finding oil in the Senkaku Islands. While 
all this work is preliminary and therefore 
hardly conclusive, at least some potential 
is indicated. So far the Chinese have not 
been active on the continental shelf beyond 
possibly the very near-shore areas at the 
mouth of the Yellow River. 


Shale Oil.—The status of operations at 
Fushun became clearer during the year. The 
shale oil operations were back in full pro- 
duction, with the retorts feeding into two 
refineries. Crude output in 1969 probably was 
more than 1.5 million metric tons. A third 
refinery of at least one-million-ton annual 
capacity reportedly fulfilled its 1969 quota 
17 days ahead of schedule; this appears to 
be the new unit refining crude oil shipped 
from the Taching field. Fushun waste shale 
has long been used for making cement. 
Other waste materials like water, slag, and 
gases were being utilized to make chemical, 
fertilizer, and other products. Oil shale 
mixed with local coal was also being used 
directly as fuel to generate power. 


Maoming in Kwangtung Province has 
been mentioned so much in the Chinese 
press in 1968-69 that there seems to be no 
question that various facilities are in work- 
ing shape and that considerable crude oil 
and refined petroleum products are being 
produced. Crude oil output in 1969 prob- 
ably was in excess of 1 million metric tons, 
which was at least 50 percent more than 
the year before. Maoming's third retort 
plant was completed around September and 
a fourth was under construction.30 Some 
byproduct meta] of "great value" was also 
being recovered from the oil shale. Maom- 
ing may have only one large refinery, which 
refined not only the crude from local oil 
shale but also additional supplies from 
distant Taching. It is also possible that 
several smaller units were in existence to 
handle the various crudes. During the first 
half of 1969, the quantity of crude oil re- 
fined reportedly was 7.9 times as much as 
that in the first half of 1968. This implies 


* New China News Agency (Peiping; in 
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either minimal operations in the earlier 
period when there was actually labor strife 
and/or the subsequent completion of large 
additional capacity. Nevertheless, Maoming 


was said to have overfulfilled 1969 produc- 
tion quotas 27 days ahead of schedule, with 
five major products surpassing all previous 
records. 


The Mineral Industry of Colombia 


By Gordon W. Koelling 


The outstanding 1969 development in 
the Colombian mineral industry was the 
initiation of crude oil production from the 
Putumayo area oilfields. Ouput from these 
fields not only halted a 3 year decline in 
Colombia's crude oil production but also 
increased the total annual output to an 
alltime high. 

The performance of the other sectors of 
Colombia's mineral industry was mixed. 
Production of most metals declined al- 
though pig iron, steel ingots and castings, 
and platinum group metals registered 
gains. The output of most nonmetals was 
up, with barite and salt showing the larg- 
est gains. In the case of mineral fuels and 
related materials, the only important pro- 
duction increase was registered by crude 
oil; all other items showed some gains ex- 
cept natural gas liquids and refinery out- 
put, which declined slightly. 

Colombia continued to be the world's 
principal source of emeralds, ranked 
among the top 10 gold producers, and was 
one of the few producers of platinum. The 
output of these commodities was less im- 
portant to the country's economy than the 
production of such items as crude oil, coal, 
iron ore, limestone, cement, and salt. 

Late in December 1969, the President of 
Colombia signed a major new law govern- 
ing the country’s mining and petroleum 
industries. This law specifies that (1) all 
mines belong to the nation; (2) mining 
rights held by private concerns will be 
cancelled if within 3 years the titleholders 
have not begun economic exploitation of 
the holdings, or if begun, exploitation is 


interrupted for more than l year; however, 
the title holders of cancelled mining rights 
are to have priority with respect to appli- 
cation for new concession contracts cover- 
ing the same areas; (3) the Government 
may expropriate mining rights and proper- 
ties if it deems such action necessary to 
obtain a quicker or greater amount of ex- 
ploration or production; (4) the Govern- 
ment may delcare any territory that offers 
petroleum possibilities a national reserve 
and grant it, without subjection to the or- 
dinary system of contracting or bidding, to 
the Government-owned oil company, Em- 
presa Colombiana de Petróleos (ECOPE- 
TROL), for the latter to explore, exploit, 
and administer directly or in association 
with national or foreign, public, or private 
capital. 

That part of the law dealing with petro- 
leum was the latest step in the furtherance 
of Government policy favoring a larger 
role for ECOPETROL in future oil devel- 
opment contracts. Earlier in 1969, decrees 
were issued designating three areas for ex- 
ploration by ECOPETROL, but this desig- 
nation could not, under then existing pe- 
troleum legislation, convey exploitation 
rights. Consequently, these decrees were in 
effect a holding operation pending passagc 
of legislation authorizing the establishment 
of national oil reserves. The Government's 
objective for acquiring such authority was 
to provide ECOPETROL with ample terri- 
tory for development, especially on the 
basis of joint venture agreements with pri- 
vate companies. 


PRODUCTION 


Despite a sharp decline in the produc- 
tion of some items, especially gold, silver, 
iron ore, and marble, the overall trend of 
Colombia's 1969 minerals industry produc- 
tion was upward. Crude oil output regis- 


tered the most significant increase al- 


though platinum, barite, salt, and natural 


gas production also showed sizable gains. 


1 Geographer, Bureau of Mines, Washington, 
D.C. 
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Table 1.—Colombia: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity ! 1967 1968 1969 » 
METALS 
Gold, met. ce ERR troy ounces.. 257,668 r 239,555 218,872 
Iron and steel: 
Iron ore and concentrate.............. thousand tons 807 r 578 352 
Pig iton- ce r ͥͥͥ ͥ ]˙Üwmmꝛꝛ do 207 r 198 206 
Steel ingots and castings... 22... 222.2 222.2... do.... 252 r 256 263 
Lead, mine output, metal content ¢__.......2.......------ 603 740 409 
Mercury M cC HOPES 76-pound flasks.. 210 r 362 344 
Platinum-group metals. troy ounces.. **19,000 r 22,250 27,805 
III nM pO PS do.... 110,442 100,344 11,136 
Zinc, mine output, metal eontent .. 506 r 650 423 
NONMETALS 
FFII] ee ee ea ee eee eS 6,007 r 7,000 12,242 
ae hydrauli cg thousand tons 2,114 2,367 2, 408 
ays: 
Kaolin (including china clay ůy 200202020- do 11 r 84 88 
7Ä˙Ü; y oh Low eee og a do.... 527 r 500 555 
C))! y ⁵ 8 NA 13,179 15,976 
P oo ES STRE ee es 8 thousand tons 18 21 
Gem stones, emera lde —ö— . thousand carats.. 256 1,020 NA 
/ ³˙Ü¹ww--A·²¹ům-— T thousand tons. . e 78 121 151 
DO ia oh d cde cue ³ ¾ ww ⁰ a E e do.... 876 915 NA 
Mica, all grades cc cog oo ee ccc ic ced poles ceeds eowee re 23 r 26 17 
Phosphate rockck kd thousand tous. 12 
Quartz, quartzite, and glass sand..._..............- do 37 t 150 158 
Salt: 
N See eo ee scuta . ls do.... 310 317 844 
IW ATG Ac mue due m ect ene Se wee do.... 159 188 334 
S a eho LR D ud do.... 469 506 678 
Stone, n.e.s. 
Demiieee EE eet do.... 12 ' 12 13 
Limestone... c.l.occuidbe e ec Sed re bean cutee do.... 3,351 14.287 4.258 
T! ⁰-.,½ AM once RARUS cubic meters. 3,665 r 8,927 
Sulfur, elemental. 22 duuosncsauetulaelcu d ese UeQreSS 24,000 re 32,250 e 30,700 
Tale, soapstone, and pyrophyllite.................-.--.---- e 1,000 1,349 1,525 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades. thousand tons.. 3,100 r 8,100 8,317 
Coke, all pes... ⅛ * enc rE REG do.... 111 ' 435 465 
Fuel briquets, all grades. do.... 14 16 NA 
Gas, natural: 
Gross production. ................. million cubic feet. . 99,920 r 95,357 103,882 
Martes... IS Eu M ws do. 37,721 38.247 44.767 
Natural gas liqu ids thousand 42-gallon barrels. . 2,914 8, 302 3,210 
Petroleum: 
Fee. ³ð Z ĩð2ju e en d doo 68,877 68 , 435 76,776 


— € —— — —M — —äHmã— Ii s t ron rt ee 
— —— n —————————M—À—————————————— 


Refinery products: 3 
Gasoline and naphthas: 


Aviation gasoline...........2--.-.---- do.... 746 684 619 
Motor gas oline do 13,277 13.842 14,338 
NaphtBbas., 222. cause ioc er m moe do.... 463 2,344 2,117 

Kerosine and jet fuel: ° 
erosie oros orean adu su ENS do.... 2,540 2,958 8,147 
ee wees Den x do.... 526 835 1,085 
Distillate fuel oi ls do.... 5,629 7,430 6,843 
deris ll! do 14,904 16,501 15,633 
uefied petroleum gases do.... 8 1,183 1,216 
el wee cdd do.... 415 423 467 
ren halt and bitumen, refinery__.......---- do.... 1,178 1,668 1,676 
Petroleum cke „ do 703 896 825 
CCC ans ⁰¶ my . e de tuos do 1,643 1,415 1,847 
Total ͤĩõĩõ]êõ[1[(Lt ⁵⅛*— Steet ae as o do.... 42,886 50, 229 49,813 

e Estimate. v Preliminary. r Revised. NA Not available. 


! Carbon black, chromite, fertilizer materials, and magnesite are also produced, but the level of output is 
unknown. 

2 Reported by Banco de la Republica as precious metal refinery output. 

? Includes refinery fuel. 
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TRADE 


Colombia continued to enjoy a favorable terms of value, declined sharply. A major- 
balance of mineral commodity trade in ity of the mineral items imported regis- 
1968 although shipments of crude oil, the tered increases. 
country's principal mineral export items in 


Table 2.—Colombia: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1967 1968 
METALS 
Aluminum, metal, including alloys, all form 259 126 
Copper, metal, BOIND. oio mauu ².ñ ñ ͤßyß;ßk èͤK dese Ra ads 127] — — | „ 
Iron and steel, metai including alloys, all form 2,451 664 
Lead, ore and concentrate. JJ ⁵⁵⁵⁵ͤ¶ö ß Sn REN 429 1. 130 
Platinum, metal- ouo ³ðVQA ³Üw- SERRA troy ounces.. 14,214 25,913 
Zine, ore and concentrate... 2L c ccc cL ccce c ace ee aae c ecl 1,073 675 
NONMETALS 
GV!: ñ oo eee be tee ee Soha ae uf ee GE 229,955 328,763 
clays ane 1 producta (including all refractory brick): 
aolin and other clayůÿy hh 96 16 
P duct: 
Riffe. ete mm ME qe cones ee 182 1,180 
Nonfefrsetee‚‚,‚‚hhzh CE Te TES — — uinea 
Fertilizer materials, ammonia. .............-... cc Lll lel cll ee 21,470 87,304 
MINERAL FUELS AND RELATED MATERIALS 
Coal, l, dee cene ERE EE MATER q ege 1,422 2,713 
[e]. NR “M “...!! ... ].. 8 75 89 
Coal tar and mineral piteeeeeeeeeee n. 48,348 
Petroleum: 
Crude... iexocases edo ee cee thousand 42-gallon barrels.. 81,148 18,448 
Refine roducts: 
aphthà ö LIE ei ⁵ E. % —. "Wasewe 1,242 
NaP ilate fuel olg. o ³ĩoÄ6m. EA eee oe Osawa oiadi 2,038 
Residual fuel oĩlllbbb Ll l..... 0 8.044 7,344 
Others ⅛”n.... ES Wer hatte a a addu O... 5 


1 In addition to reported commodities, Colombia is known to export gold, silver, and emeralds, but data are 
not available concerning shipments of these items. 


Major destinations of selected commodities, in 1968 
(Thousand metric tons unless otherwise specified) 


Commodity Quantity 
METALS 
Platinum, metal, total........................- thousand troy ounces... ..................- 26 
United State. ⁵ ] ⅛ ³ ͤ y %;ö»ö§;*A eset RBS 26 
NONMETALS 

Cement, total, ³·Ü¹1àmmà ³˙Ü¾⅛¾mj :ům -. ³⅛ y se Cee tee CE uad k; 329 
JJ; ͥ ͥͥ‚UUC(ſhGſGſhfſhſſGGſ/ſ·ĩ we wet (( ³ A ·¹ A e do MA Sane 135 
i ß , d aa au euer a dida Ordina ee 79 
Fertilizer materials, ammonia, total._.........-..-------- 2-2 „„ 37 
Costa Rico — ⅛ ³ d as ͥͥ ͥͥ⁰ͥyd ˙ AAA usb eo y ] y 13 
JJC ùͥ]]]]]]]]]]UUllllw.;k./ / ³o 1... - ð y mal im EE 13 
United State. ] ↄ ⁵ ̃ ff; 6 


Crude, ..... eem nara: thousand 42-gallon barrels... ................... 18,448 
United Staten. lc elceuacocdlamcezzoRu 8 %%%7.Ü·;0]zùü v Ede 12,274 
Refinery producta: 
Naphtha, totůhll.... RE EE RES dO. eco 540 d vo ku 1,242 
Netherlands Antilles J)” ˙ etl Gin Ware wale 796 
United Kingdom. ............................-. dus dos ccu 249 
Distillate fuel oils, total. ....................2.-.-... UO. cote Ra LM. 2,038 
Ad e Islands... . eae EE % 8 
Un %/%öÜö’é%1[⁊ y G99, 8E 521 
Residual fuel oil, total dO lue ode d 8 7,344 
Uni States. ²˙Ü¹ . ⁴ ͤ Ä k eu et QE )))) ( 6,251 
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Table 3.—Colombia: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1965 
METALS 
Aluminum: 
Bauxite and concentrate C 5,988 5,930 
Oxide (alumina) and hydroxide...................... 431 150 
Metal, including alloys: 
Ingots, castings, and scrap........................ € 4, 74N 9,015 
St mimanufact urenmm—L——L—c et. 995 1,155 
Antimony, metal, including alloys. egg A 28 25 
Copper, metal, including alloys, all forms. ................. 3,906 3, 586 
Iron and steel: 
Ore and concentratek R 417 348 
Metal: 
Pig iron and scrap__........-..----.-.---------------- ae 5,895 2,357 
Ferroalloy ss lated Bi tase REUS 8 2,670 5,641 
Steel, primary form 7,535 46,505 
Semimanufactures............... CCC 77.67: 122, 564 
Lead 
Oxides cce cen iei . . ĩ to M Vu 651 1,081 
Metal, including alloys, all formmzmmmnmn 1,559 2,270 
Magnesium, metal, including alloys, unwrought. ................. 11 17 
Meércürty...occonnoe-ammzewodem- gobs uve Seen eee 76-pound flasks.. 209 46 
Nicke! 
Metal, including alloys, unwrough uu 41 39 
Semimanufactures )) c er PR NP NPRECM 9 27 
Platinum- group metals. troy ounces.. ete 6,140 
Silver, metal, including alloy zzz do.... 13,25 22,666 
Tin, metal, including alloys, all forms... .............. long tons. 135 250 
Zinc, metal, including alloys, all form 2,453 4.351 
NONMETALS 
Abrasives, natural, n.e.s.: 
% cokes) ohare AREE ⁰ Suge ul 59 396 
Grinding and polishing wheels and stones 117 49 
Asbestos erüde. ·o· cx ¼ↄ¼yy ³ð³2A mE ce ees a h todas sd 13,752 12,761 
Boron materials, refined borax. _...........------.------------- 310 152 
; ßd teu xu LE M y SiL i er Np ch E 202 307 
Clays and clay producta (including all refractory brick): 
Crude clays, n. e. s.: 
BEnienllflnhnhnn ERO a se es 1,405 2,638 
Kaolin (china ela y yyy 2,255 3,194 
Other Jö 8 69 74 
Products, refractory 2 nenn uu Sake a me 2,562 3, 286 
Diatomite and other infusorial eartbhss e. 920 1,203 
Fertilizer materials, manufactured: 
Nin ]ð ↄ ð ð yd Ea eh sm 10,115 1,690 
Phosphatie-... me duc ] ] :ꝛ deo me Rata Eel Las eee 21,529 39,901 
Fil ee mm er t eee Mo d mese EO ese 48.438 60,983 
Other, including mixed- go dzd—g̃ůů „ 21, 118 33,985 
JJC ⅛ͤͤ— A...... ud s eel i A eos 46 4 
Gypsum and plastẽ ns — 9,537 12.374 
Magnesiitttttdeeeeeeeeeeeeeee „ DONA M ĩ² ³ Ah A EE USO 70 118 
I udd—ꝓ—U—ũ᷑]ĩ?˙ꝛ⁴mdmu « ꝗ y ͤu; ðhA d v Knee a 137 20 
Pigments, minen sexies MS 168 433 
Sodium and potassium compounds, n.e.s.: 
%%% ] ³ V³ AA eo ood tow ĩð2 8 24,758 218 
Sodium carbonate (soda ass as))))7))7)7 0naaeennnnMnMO 950 26,910 
Stone: 
Dimension stone... ....... 2-22-22 eee eee eee eee eae 200 861 
Dolomite, chiefly refractory gradſde ddl... 3,293 4,716 
! ⁵ hah ⁰⁰w ha vr tie ee ets ate 1,076 79 
Tale, soapstone, and pyrophyllite.._............-.-...--.---.. : 962 532 
MINERAL FUELS AND RELATED MATERIALS 
f ce aae ee sea ee Idae t dee 897 349 
Petroleum, refinery products: 
Gasoline... thousand 42-gallon barrels. . 490 41 
Kerosine and jet JJ aro UNIDAD do.... 63 2 
Distillate fue! oils oom ees. heey kes oe ued te we os do.... 53 15 
F Ü hs ta ꝛ RS dedu do.... 47 12 
Mineral jelly and wax................. RN MCN e 164 181 
Ew ZZZ; ĩ e Mira T 115 
Mineral tar and other coal, petroleum, or gas derived crude chem- 
icala emne he is et a ee eG E E wi Ae A 315 NA 


NA Not available. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Investigation of the bauxite 
deposits in western. Colombia continued 
during 1969. One result was an announce- 
ment by Government geologists that an cs- 
timated 700 million tons of low-grade alu- 
minous laterite reserves are present in the 
arca between Popayán in the Department 
of Cauca, and Cali in the Department of 
Valle. Kaiser Aluminum & Chemical Corp. 
holds the discovery rights to that portion 
of these deposits located in the Depart- 
ment of Cauca. 


Applications have been filed for mining 
claims covering bauxite deposits discovered 
at Macarena in the Department of Meta. 
The Government's Instituto de Fomento 
Industrial (IFI) has an interest along with 
a private Colombian company. Orc con- 
tained in these reserves is high grade, but 
reserves have not yet been determined. 


Gold.—Gold production continud to dc- 
clinc for the fifth consecutive year. Thc 
9 percent drop in output during 1969 was 
duc primarily to the lower grade of grav- 
cls worked in placer-mining opcrations, al- 
though the sinking of a dredge during thc 
latter part of the year and a decline in 
underground operations were also factors. 


Production of gold during 1969 by the 
four wholly owned subsidiaries of the In- 
ternational Mining Corp. (United States) 
totaled 96,132 troy ounces (44 percent of 
the country's output), of which 63,404 
ounces were from Colombia's only under- 
ground gold mining operation at Frontino. 
Pato Consolidated Gold Dredging, Ltd., in 
which International owns the controlling 
interest, produced 72,312 troy ounces dur- 
ing the same year. In November 1969, onc 
of the five dredges opcrated by Pato cap- 
sized while engaged in normal dredging 
operations. At ycarend some equipment 
had been recovered, and work was in prog- 
ress to determine the feasibility of salvag- 
ing the dredge. 

Iron and Steel.—Complction of its orc- 
sinterization and oxygen-blasting facilities 
enabled Acerias Paz del Rio, S.A. the 
country's only producer of iron ore and 
pig iron, to begin drawing from its large 
stockpile of iron-ore fines during 1969. 
Consequently, the company was able to 
close down all but onc of its iron ore 


mining operations and cut its ore produc- 
tion by 39 percent while increasing its 
pig iron output by 4 percent. All of this 
pig iron was used in the company's own 
steel mill, which accounted for 78 percent 
of the country's total steel ingot and cast- 
ings output during the year. Supplier cred- 
its for the machinery needed for a planned 
100, 000-ton- per- year cold-rolled products 
mill were heing sought by Acerias Paz del 
Rio at yearend, and a purchase contract 
was expected to be signed during 1970. 


Several small producers completed or 
were in the process of constructing addi- 
tional steel- producing facilities during 
1969. Siderürgica Muna and Empresa Side- 
rürgica del Pacífico installed 10,000- and 
12,000-ton-per-ycar electric furnaces, respec- 
tively, and a 10,000-ton-per-year clectric 
furnace was nearing completion at the 
Corporación de Acero steel mill. Empresa 
Siderúrgica de Medellin was in the process 
of doubling its clectric-furnace capacity to 
40,000 tons per year and was adding a line 
for bar and structural steel production. 
Completion of these projects was expected 
in 1970. 

A pig iron furnace with a 30,000-ton- 
per-year capacity is reportedly to be in- 
stalled at Tibitó, a town near Bogotá. 
Present plans call for the plant to be com- 
pleted in mid-1971. The project is di- 
rected toward pig-iron supplies for foundry 
usc, Orc for the plant will come from a 
deposit located at nearby La Calera. This 
is a shallow, surface deposit containing 
low-phosphorus ore with an iron content 
of 45-50 percent. Reserves are reported. to 
total 600,000—800.000 tons of iron. 

Nickel.—As of yearend 1969, negotiations 
were continuing between the Government, 
The Hanna Mining Co. and Chevron Oil 
Co., a subsidiary of Standard Oil Co. of 
California, concerning the development of 
a lateritic nickel deposit near Cerro Ma- 
toso in the Department of Córdoba. The 
two companics have proposed the estab- 
lishment of an qpen pit mine and a 
smelter with an estimated capacity to pro- 
duce 22,600 tons of ferronickel annually. It 
was also proposcd that Hanna/Chcvron 
have a two-thirds equity in the project; 
the remaining = one-third participation 
would be reserved. for Colombian interests. 
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NONMETALS 


Asbestos.—4A Canadian firm began devel- 
oping an asbestos deposit in the northern 
part of the Department of Antioquia late 
in 1969. Proved reserves in this deposit re- 
portedly total about 10 million tons of ore 
with a 4-percent fiber content. ‘The proj- 
ected production rate is 2,000-2,500 tons of 
orc annually. 


Fertilizer Materials.—In August 1969, 
the Compania | Colombiana dc Minas 
(COLMINAS), a dependency of IFI, 


signed a contract with Pan American Con- 
sulting, Ltd., for the turnkey construction 
of a superphosphate plant at Ventaque- 
mada in the Department of Boyacá. This 
plant, scheduled for completion during 
1970, will have a production capacity of 
70,000 tons per year. The project is the 
first step under an IFI program for proc- 
essing Colombia's rock phosphate deposits, 
and the eventual production. of phosphoric 


acid, triple superphosphate, and other 
products. 
COLMINAS has announced plans to 


produce limestone for fertilizer from a de- 
posit in the llanos of eastern Colombia. 
During the latter part of 1969, bids were 
invited on equipment for a concentrate 
plant, which is to have a capacity of at 
least 500 tons per day. 

The completion of ncw facilities at thc 
\moniacos del Caribe (AMOCAR) petro- 
chemicals plant at Mamonal during 1969 
raised its ammonia output capacity to 375 
tons per day, an increase of 65 tons daily. 
AMOCAR is owned by International Petro- 
leum Colombia, Ltd. (INTERCOL), a 
subsidiary of Standard Oil Co. (New Jer- 
SCY) . 

Fertilizantes Colombianos (FERTICOL) 
announced plans to invest $5 million? in 
the renovation of its fertilizer plant at 
Barrancabermeja. This plant's ammonia, 
ammonium nitrate, nitric acid, and urca 
units have regularly been subject to various 
operational difficulties. 


Gem Stones.—The world's largest known 
emcrald was discovered during the early 
part of 1969 at the privately owned Las 
Cruces mine located in the Department of 
Cundinamarca. This emerald reportedly 
weights 7,025 carats or slightly over 3 
pounds. It will probably be retained in 
the country and displayed as a national 
treasure. 
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Salt.—IFI announced plans to expand its 
sca water evaporation facilities at Man- 
aurc. Annual output from these facilitics is 
to be raised from 150.000 tons to 300.000 
tons in 1970 and to 1,800,000 tons by 1972 
when it is expected that substantial quant- 
itics will be exported. IFI also was in thc 
process of expanding the daily ouput ca- 
pacity of the Mamonal alkali plant to 750 
tons of sodium carbonate, 260 tons of caus- 
tic soda, 250 tons of refined salt, and 108 
tons of sodium. 


MINERAL FUELS 


Coal and Coke.—Production continued 
to be concentrated in the Departments of 
Cundinamarca and Boyacá, which together 
accounted for approximately 70 percent of 
the country's total output. The only major 
washery functioning in Colombia «during 
the year was that operated by Acerias Paz 
del Rio, the principal producer and con- 
sumcr of metallurgical coke. A program 
for test drilling coal deposits in the De- 
partment of Guajira was initiated by COL- 
MINAS. If the results of this program are 
encouraging. IFI, COLMINAS's parent ent- 
ity. plans to seek a joint venture arrange- 
ment with foreign capital for the develop- 
ment of these deposits. Coal produced 
from these deposits would probably be ex- 
ported. 


Carbonos de Carare, a company owned 
by Spanish / Colombian private interests. 
began production at an anthracite coal de- 
posit in the Department of Santander dur- 
ing the latter part of 1969. The company 
hopes to export about 100,000 tons of an- 
thiacite annually, mostly to Spain. 


Petroleum and Natural Gas.—Following 
3 consecutive years of declining produc- 
tion, crude oil output rose 21 percent to a 
record high during 1969. All of this in- 
crcase was accounted for by thc Putumayo 
arca ficlds which were placed in produc- 
tion during the carly part of the year. All 
crude from these ficlds was exported. The 
aggregate output from the country’s other 
fields continued to decline as in previous 
years. 

Natural gas production also increased 
during 1969 but thc rate of growth was 
only 9 percent. Most of the country's natu- 


? Where necessary, values have been converted 
from Colombia Pesos (CP) to U.S. dollars at the 
rate of CPs 17.60 = US$1.00. 
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ral gas output was from oilfields; that 
from the Putumayo area was considered of 
little commercial significance due to a high 


carbon dioxide content. Production of nat- 
ural gas liquids decreased 3 perecnt during 
the year. 


Table 4.—Colombia: Salient statistics of the petroleum and natural gas industry 


1967 1968 1969 

Crude oil: 

Production thousand 42-gallon barrels. . 68,871 63,435 76,776 

Delivered p refineries_._.........--. 2. Lll... do.... 39,043 45.244 46, 565 

JC ee a a wae ⁰ Dus do.... 31,148 18,448 29,853 
Natura 

Pr peters 233200 the ee ar oes AP million cubic feet. . 99 ,920 r: 95,357 108,882 

Consumption We dn i oh lee ee ae Oc 37,721 r 88,247 44,167 

Injected Foie ³⁵ÜV1,. ð dunes ee et ele do.... 42,097 r 41,325 37,421 

l loco ĩͤ K Ear rh do.... 20,102 15,785 21.694 
Natural liquids 

Production thousand 42-gallon barrels. . 2,914 t 3,302 8,210 

Consumption do- 1.614 2,041 NA 

Delivered to refiner ies... do.... 897 886 1,133 

Exported, mixed with crude oil................. do.... 224 216 NA 
Refinery products: 

Refinery out p uvtt nne do 42, 886 50,229 49,813 

Consumption ꝛ—ꝛ-TMa⁵ „„ do 28, 530 30,728 32,005 

EXxDOHed. ... oo: ͤ ꝶↄ y seeks base eeuieelend do.... 8,223 10,680 11,767 

* Revised. NA Not available. 


! Includes shrinkage at natural gas processing plants. 

1 Includes small quantities used for gas-lift operations. 

3! Excludes the propane and butane output of refineries. 
* Includes refinery gains and quantities used for fuel. 


5 Excludes most oil company use. 


Source: Centro de Información de la Industria Petrolera. 


Proved reserves of crude oil increased 1 
percent to a reported total of 1,036 million 
barrels at yearend 1969. As of the same 
date, proved reserves of natural gas totaled 
1.939 billion cubic feet, 12 percent more 
than at yearend 1968. These increases were 


largely the result of new discoveries in the 


Putumayo area. 

In June 1969, Texas Petroleum Co. 
(TEXPET) and Colombian Gulf Oil Co. 
signed an agreement with the Colombian 
Government regarding modification of the 
contracts covering their joint consessions in 
the Putumayo area, Five of these conces- 
sions were obtained under Decree Law 
2140 of 1955, and the remaining three 
were obtained under the more stringent 
terms of Decree Law 10 of 1961. As a re- 
sult of the June agreement, the five Law 
2140 concessions were changed to conform 
to the terms of Law 10. 

This concession contract modification 
will have a highly favorable effect on Gov- 
ernment oil revenues from the Putumayo 
area petroleum operations. The applicable 
royalty for the TEXPET/Colombian Gulf 
Oil Co. concessions under Law 2140 was 3 


to waive the 7.5 percent royalty period for 
the Putumayo area concessions) . Depletion 
and amortization allowances are more gen- 
erous under Law 2140 than under Law 10, 
and Law 2140 specifies a 50-year conces- 
sion period with a possible extension of 20 
years, while Law 10 concessions are for 40 
years with a possible extension of 10 years. 
Law 10 also requires the relinquishment of 
50 percent of a concession area after the 
first year of exploitation. 

In June 1969, the Colombian Govern- 
ment issucd a decree designating an area 
of 1 million hectares extending over con- 
tiguous portions of the Departments of Bo- 
livar, Sucre, Córdoba, Magdalena, and 
Antióquia for exploration by the Govern- 
ment-owned oil company, ECOPETROL. 
Two additional areas were designated 
for cxploration by ECOPETROL during 
the latter part of the year. One of 
these areas, consisting of 200,000 hectares 
in the Putumayo arca, comprises the for- 
mer Mandur concession, which was relin- 
quished by TEXPET and Colombian Gulf 
Oil Co. in June 1969. The other area con- 
sists of 1.1 million hectares in the llanos of 


percent; Law 10 specified a royalty pay- eastern Colombia. Under terms of the 
ment of 7.5 percent during the initial 10 decrees designating areas for ECOPE- 
years of concession exploitation and 11.5 TROL, that company is authorized to 


percent thereafter (the companies agreed 


carry out geologic and geophysical explora- 
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tion and other studies to achieve a better 
knowledge of the areas’ petroleum possibil- 
ities, The decrees do not confer exploita- 
tion rights, but other companies are re- 
strained from submitting exploration 
concession applications covering any part 
of the designated areas, and ECOPETROL 
would have priority should it eventually 
desire to exploit all or parts of the desig- 
nated areas. 

Drilling activity increased during 1969 as 
a result of the improved petroleum invest- 
ment climate in Colombia. Data on drill- 
ing activity and results were as follows: 


1968 1969 
Wells drilled: 
Exploratory: 
GI number 5 9 
Dry... he do.... 12 22 
Subtotal..... do.... 17 31 
Development: 
F do 22 20 
Injection do 14 5 
Vin do 1 6 
Subtot al. do 37 81 
Total........ do.... 54 62 
Footage drill ec feet.. 400,088 430, 180 
Included among the successful 


exploratory wells drilled during 1969 was 
the discovery well of the La Canada oil- 
field on a  Tennessce Colombia, S.A. 
(TENNECOL) concession in the upper 
Magdalena valley. Two extension wells 
drilled in this field were also successful. 
Crude oil of very heavy gravity was discov- 
ered by Chevron Petroleum Co. of Colom- 
bia in two wells located 10 kilometers 
apart on the west edge of the llanos 
slightly south of Villavicencio. The com- 
pany does not believe that these discoveries 
can be economically exploited unless 
lighter crude, which could be mixed with 
the heavy oil to form a mixture suitable 
for transport by pipeline without heating, 
is also found in thc vicinity. 

Capacity of water injection facilities at 
ECOPETROL' La Cira-Infantes field was 
increased from an existing 75,000 barrels of 
water per day to 175,000 barrels upon 
completion of the first stage of an expan- 
sion program during 1969. The second 
stage of this program, scheduled for com- 
pletion in 1970 or 1971, is to raise water 
injection capacity to 265,000 barrels per 
day. It has been estimated that the two 
phases of this program together will in- 
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crease recoverable reserves at La Cira- 
-Infantes by 50 percent. 


TEXPET, operator for the concessions it 
holds jointly with Colombian Gulf Oil Co. 
in the Putumayo area, placed a 1,000-bar- 
rel-per-day refinery on stream at the Orito 
oilficld in 1969. This small plant was built 
in Texas in skid-mounted sections by 
Howc-Baker Engineers, Inc. The sections 
were shipped by boat to Tumaco and then 
trucked to the refinery site where they 
were bolted together. By the end of the 
year, this plant was supplying all of TEX- 
PET's Putumayo area refined products re- 
quirements. 


Specifications for bids on a 3,500-barrel- 
per-day refinery at Neiva were issued 
during the latter part of the year. This 
plant is to be operated as a joint venture 
between TENNECOL and ECOPETROL, 
with the former holding a 5I-percent con- 
trolling interest. Crude oil for the refinery 
will be obtained from TENNECOL's 
nearby Dina oilfield. 

Ground was broken at midyear for an 
additional crude oil distillation unit at 
ECOPETROL's Barrancabermeja refinery. 
When this unit goes on stream. probably 
in late 1970, it will increase the Barranca- 
bermeja plant's rated crude throughput ca- 
pacity from 75,000 barrels per day to 
100.000 barrels per day. This refinery expe- 
rienced a series of problems during 1969 
that necessitated the shutdown of several 
units for overhaul and repairs, and re- 
duced throughput to 65,000 barrels per 
day for a number of months; these difh- 
culties had reportedly been overcome by 
the end of the year. 


In early 1969, the Colombian Govern- 
ment issued an executive decree directing 
ECOPETROL to establish a rcfinery in 
the western part of the country to serve 
that area's. market. ECOPETROL was 
given the choice of establishing this rcfin- 
ery on its own or as a joint venture, with 
other participants. The site of the plant 
remains to be determined by a technical 
commission which, during the latter part 
of the year, requested the Departments of 
Valle and Nariño to provide detailed re- 
ports supporting their claims for thc loca- 
tion of the proposed refinery. Cali, Buga, 
and Buenaventura in the Department of 
Valle. and Tumaco in the Department of 
Narino, have been mentioned as possible 
sites. 
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The number of companies distributing 
refined products in Colombia was reduced 
to three as of August 1, 1969. On that 
date, the distribution network of Shell Col- 
ombia, S.A., which had been accounting 
for approximately 8 percent of the coun- 
try's total product sales, was placed under 
the administration of Codi-Mobil, which 
had been handling about 18 percent of the 
total. The latter company, in which Mobil 
Oil Corp. holds an 88-percent cquity, will 
manage, but not own, the transferred facil- 
ities. These facilities became the property 
of Mobil-Ami, a Colombian paint com- 
pany, which is a wholly owned subsidiary 
of the Mobil Oil Corp. Other companies 
distributing refined products in Colombia 
are Esso Colombiana, S.A., and TEXPET. 


The 
from the Orito field in the Putumayo arca 


trans-Andcan crudc-oil pipeline 
to the port of Tumaco was placed in oper- 
during March 1969. This 
311-kilometcr line, built for Colombian 
Gulf Oil Co. and TEXPET and opcrated 
by thc latter, was laid with a combination 
of 18-, 14-, and 10-inch pipe and had an 


initial rated capacity of 100,000 barrels per 


ation 


day. Plans are to eventually increase the 
lines capacity to 150,000 barrels per day 
by adding a loop linc for a portion of its 
length, constructing two new pumping sta- 
tions, and by installing additional pumps 
at thc four existing pumping stations. 


A branch pipeline from Orito to a 


smaller field at Puerto Colon near the 
Ecuadorian border was also completed dur- 
ing the year, and an extension of this line 
across the border to the Lago Agrio oil- 
ficld was placed under contract. The ex- 
tension of the linc into Ecuador will serve 
as a temporary outlet for crude oil 
that 


Putumayo-Aguarico arca pending complc- 


production from country's 
tion of a line from that arca directly to 


the coast. 
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1969, 
progres on a refined products pipeline 


At yearend construction was in 
from the Barrancabermeja refinery in Col- 
ombia's Magdalena valley to Bucaramanga, 
96 kilometers to the east. This 6-inch line, 
being built for ECOPETROL, will have a 
capacity of 8,000 barrels per day. Comple- 
tion was scheduled for 1970. 

Construction was completed or in prog- 
ress during 1969 on several petrochemical 
facilities in addition to those summarized 
Materials" A 15. 
000-ton-per-ycar, low-density polyethylene 
plant, owned jointly by ECOPETROL and 
The Dow Chemical Co., was completed ad- 


under “Fertilizer 


jacent to the Barrancabermeja refinery. 
Construction was in progress on ECOPE- 
TROL's plant for thc production of aro- 
matic hydrocarbons. This plant, also lo- 
cated adjacent to the Barrancabermeja 
refinery, will have an annual capacity to 
produce 40,000 tons of benzene, 20,000 tons 
of which will be used in the manufacture 
of cyclohexane; over 40,000 tons of mixed 
xylenes; and possibly some tolucne. 
Construction continued on a 16. 
000-ton-per-ycar caprolactam plant at 
This scheduled to 


begin production during the latter part of 


Barranquilla. plant, 
1970, was being built as a result of a pe- 
trochemical integration agreement. between 
and * Venezuela, ECOPETROL 
and the Venezuelan Government-owned In- 


Colombian 


stituto — Venezolano de Petroquimica 
(IV. P.) will cach have a 45-percent share 
in the venture, and a Netherlands com- 
pany will have the remaining 10 percent. 
Cyclohexane from ECOPETROL's Barran- 
cabermeja aromatic hydrocarbons complex 
and ammonia from an I. V. P. plant in Ven- 
ezuela are to be the principal feedstocks 
for the Barranquila plant. Plans call for 
the installation of equipment necessary to 
convert a byproduct output of 4.3 tons of 
ammonium sulfate per ton of caprolactam 


produced into marketable fertilizer. 
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Table 5.—Colombia: Distribution of landholdings, crude oil production, 
and refining capacity, by companies, 1969 


Company ! 


Antex Oil and Gas Co., Inc.. 


Chevron Petroleum Co. of 
Colombia. 

Colombia-Cities Service 
Petroleum Corp (COL- 
CITCO). 

Colombian Petroleum Co. 
(COLPET). 

Empress Colombiana de Pe- 
tróles (ECOPETROL). 

International Petroleum 
Colombia, Ltd. (INTER- 
COL). 

Mecom, John MMW 

Phillips Petroleum Co....... 

Shell-Condor, S. ....... 


Sinclair Colombian Oil Co... 
Sinclair Colombian Oil Co. 
and BP Colombian, Inc. 


Superior Oil International, 
nc. 

Tennessee Colombia, S.A. 
(TENNECOL). 

Texas Petroleum Co. 
(TEXPET). 

Texas Petroleum Co. and 
Colombian Gulf Oil Co. 


Principal ownership 
or affiliation 


Petroquímica del Atlán- 
tico and U.S. citizens. 

Standard Oil Co. of 
California. 

Cities Service Coo 


Mobile Oil Corp. and 
Texaco Inc. 
Colombian Government. 


Standard Oil Co. (New 
Jersey). 


John W. Mecom....... 

Phillips Petroleum Co... 

Royal Dutch/Shell 
Group. 

Sinclair Oil Corp. ...... 

Sinclair Oil Corp. and 
British Petroleum Co., 
Ltd. 

Superior Oil Co 


Colombian citizens... ... 
Texaco Ine 


Texaco Inc., and Gulf 
Oil Corp. 


Nationality of 
ownership 


Columbian/ 


United States. 


United States 


United States 
United States/ 
British. 


United States 


Conces- Crude oil 


sions as of production Dec. 31, 


Jan. 1, 
1969 
(hectares) 


(3) 
142,451 
205,999 


286,457 
3 24,000 
112,450 
44,859 
236,074 
147,510 
48,149 
67,691 
119,107 
69,115 
825,463 
1,240,400 


3,069,725 


(thousand 1969 
42-gallon (thousand 
barrels) 42-gallon 
barrels 
daily) 
$. uses 
11,105 J ...... 
4,804 | ...... 
7,499 4 
9,484 75 
eias 55 
ES MED 
“TOT e 
486 | ...... 
9,855 8 
17,810 
16,116 138 


Companies appearing in this column are limited to those listed as concessionaires in official records and 
ublications. Such official lists exclude firms which have obtained a participating interest from concession 


olders of record. 


2 Owns controlling interest in and is the operator for the El Diffcil concession included in the area listed un- 


der Shell-Condor, S.A. 


? Excludes areas designated for exploration by ECOPETROL. The decrees designating these areas authorize 
ECOPETROL to carry out geologic and geophysical exploration and other studies but do not confer exploita- 


tion rights. 


The Mineral Industry 
of the Democratic Republic of the 


Congo (Kinshasa) 


By Eugene R. Slatick ! 


In 1969 the economy and investment cli- 
mate of the Congo (Kinshasa) continued 
to improve. The mineral industry, particu- 
larly copper mining and processing, re- 
mained the mainstay of the country's econ- 
omy. 

In September the Congolese Government 
and the Belgian Société Générale des 
Minerais (SGM) entered into an agree- 
ment providing for compensation for the 
mining properties of Union Minière du 
Haut-Katanga (UMHK) that were nation- 
alized in January 1967. The agreement 
consists mainly of a 25 year extension of 
the technical cooperation agreement signed 
in February 1967 by SGM and La Géné- 
rale Congolaise des Minerais (GECOMIN) , 
the Government-owned company. The 1967 
agreement was to run for at least 3 years, 
after which notice of termination could be 
given by either party. 

Under the 1969 agreement, SGM will re- 
ceive an amount equal to 6 percent of the 
value of GECOMIN's annual production 


for 15 years, after which the amount will 
be reduced to 1 percent and cover only 
technical cooperation and related expenses. 
The 6-percent share includes compensation 
for the properties. Hence, the amount real- 
ized by SGM will depend on the general 
prosperity of GECOMIN. The payment 
under the 1967 agreement was 4.5 percent, 
which included large temporary expenses 
in addition to technical cooperation fees. 

In June the Government enacted a new 
investment code that is designed to attract 
foreign investors, to create new businesses 
and to expand and modernize existing 
firms.? The new legislation provides var- 
ious tax exemptions, foreign exchange 
guarantees, and other incentives. 

Late in the year Falconbridge Nickel 
Mines, Ltd., of Canada was preparing to 
establish a subsidiary, Falconbridge of Af- 
rica (Congo), Ltd., in Kinshasa. The new 
company reportedly will seek exploration 
and development rights for copper in Ka- 
tanga. 


PRODUCTION AND TRADE 


The available data for mineral produc- 
tion and trade are listed in the following 
tables: 


1 Foreign mineral specialist (petroleum), Bureau 


of Mines, Washington, D.C 


3 International Commerce. V. 75, No. $1, Aug. 
4, 1969, p. 25 
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Table 1.—Congo (Kinshasa): Production of mineral commodities 
(Metric tons unless otherwise specifled) 


Commodity 1967 1968 1969 
METALS 
Beryllium, beryl concentrate, gross weight.................... 2. vs 144 
Cadmium, metal... udo y y Hd weder 263 820 597 
/ ³oAiſAAͥͤͤ ego cd 8 9,718 r 10,549 10,466 
Columbium, tantalum, concentrate 146 118 83 
Copper, metal, blister and refined 818,976 r 924,500 862,216 
Germanium, mine output, metal in concentrate..... kilograms. . 347 11,000 
Sail... 8 troy ounces. . 158,520 169,975 175,804 
Lead, metal, including secondar )) 1:000. — |ui i aaan 
Manganese, ore and concentrate, gross weight. ...............- 271,636 321,811 811,429 
Rare earths, monazite concentrate, gross weight. NA 178 
meets metal, secondarꝛ/ troy ounces.. 1,839,763 2,189,082 1,896, 000 
in: 
Mine output, metal con tente... long tons 4,664 6, 895 6.718 
Metal, primarꝶꝶ jj do 1,815 1,892 1,882 
1 an iten, mine output, metal content 112 82 136 
inc: 
Mine output, metal content. 121,547 126,529 e 127,500 
M cloro eee pet oe te ͤ ⁰ʒ emite ie 61,492 62,578 63,732 
NONMETALS 
Cement, hydraulic... ......... 2... 22.2. ..- thousand tons e 260 NA NA 
Diamond 
Genio ru uu ²ͤ ⅛ K ⁰ʒ thousand carats.. 263 551 491 
Industrial. ;õ’ ⁵ :: ees ssuw eeu EtaE do.... 12,891 11,353 18,625 
1ICö ³ ] oGêͤ“äPw ĩðùAĩ eee Et do 18,154 11,904 14,116 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminou s thousand tons 133 71 66 
— MM MM 
Petroleum: 
Refinery products: 
Motor gasoline........... thousand 42-gallon barrels.. . . ..... 691 e 700 
Kerosine and jet fuel Cs Co —— 424 e 440 
Distillate fuel oil. ..... 2... 2.2... 22... .... doo 1,006 e 1,050 
Residual fuel ol Ohaus Uses 1,595 1, 700 
Liquefied petroleum gas Osco calde 1 * 10 
PJ ³⁰¹wꝛüA ⁰y 99S 9, 726 3, 900 


e Estimate. r Revised. NA Not available. 


Table 2.—Congo (Kinshasa): Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 ! 
METALS 

Cadmium, metal, including alloys, all form 270 200 
Cobalt, metal, including alloys, all form 7.880 10, 000 
Columbium-tantalum, concentratee L2 LL l2 cssc 222 61 130 

Copper, metal, including alloys: Unwrought: 
Blister and other unrefined, unalloy ed e 76,000 NA 
Refined, unalloyed, mainly wire barg zd 152,755 NA 
Cathode- scen ß ß e a a a aa 65,216 NA 
„ dd qu a mM Li E n e 298,971 800,000 
Gold, metal, unworked or partly worked... ................... troy ounces.. A 95,000 
Iron and steel, metal, ferroalloy s 1,968 NA 
Manganese; ore and concentrate 275,921 300, 000 

in: 
Ore and concentgke» octo long tons 6,229 5,000 
Metal, including alloys, all form do.... 1,299 1,800 
N ore and concentrate 97 70 
ine: 

Ore and concentrate ‚‚.‚‚ rre 57,196 40,000 
Metal, including alloys, all forme 78, 544 60, 000 

NONMETALS 
Cement c d ñ ñ ß ena are Mm es eins De 33,229 50,000 
Diamond, all grades thousand carats.. 13, 100 11,000 


e Estimate. NA Not available. 
1 Estimate based on data for 9 months. 
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Table 3.—Congo (Kinshasa): 
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Imports of major mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS 
Aluminum, metal, including alloys, all forms....................---.-.----- 788 NA 
Iron and steel, semimanufactures. .......... 2-2 ~~. lc e Lc elle eL... 50,759 NA 
Other: Ores, scrap, waste, n.essasss s 820 NA 
NONMETALS 

Cement. io o oo 7ð—,m; d ͤd 0d D ue Dd eL nw due ete E Eu 544 NA 
Fertilizer ter ð ew aee RU LEE 6,974 NA 
SCC ³ uoa Sates ⁵²¼ .. d ð rM DIL IQ eee Steal 27,941 NA 
Other: 

Building materials of asphalt, asbestos and fiber, cement and unfired non- 

Óetu,ib68 .— es eel um ⁰⁰0yß y 88 1,517 NA 
MINERAL FUELS AND RELATED MATERIALS 

Coal and coke, including briquets. ..................... 2. cll Lll LL LLL... 227, 724 e 280 , 000 
Petroleum refinery products: 

Gasoline, aviation thousand 42-gallon barrels. . 579 «101 

Gasoline, th eeu Pale aa eaim Md do.... 979 

Kerosine and jet fuel... lll do.... 492 * 36 

Distillate e. 8 do 1. 186 e 491 

Residual fuel 0i]... 2c. Ll Ll clle cce uc A Les — do.... 817 * 58 

Lubricants. uoc iG eee ͥͥ hex ai MM E do.... 61 e 42 

Liquefied petroleum gan do- e 50) °5 

GPC EE Co do.... e 50 

õõ aA c r ³⁰ A 8 do e 3,878 e 733 
Mineral tar and other coal, petroleum, or gas-derived crude chemicals. ....... 5, 125 NA 
* Estimate. NA Not available. 
COMMODITY REVIEW 
METALS GECOMIN reports that production 


Columbium-Tantalum.—Société Minière 
Union Carbide-Somikubi—SOMUCAR, a 
joint venture comprised of the Congolese 
Government and Union Carbide, expects 
to start production at the pyrochlore de- 
posits at Bingo in 1970. A plant under 
construction at Bingo will produce precon- 
centrates containing 40 to 45 percent 
Cb2O0s. Proven ore reserves total 2.3 million 
tons containing 3.6 percent Cb2Og to 
depths of 25 meters; probable reserves are 
estimated at 4.8 million tons containing 2.4 
percent Cb205s. 

Copper.—Copper production in 1969 rose 
by about 12 percent, the largest increase in 
recent years, This, together with the high 
prices for copper on the world market, 
added to the country's foreign exchange 
earnings. Copper exports in 1968 were val- 
ued at $353 million, compared with $201 
million in 1967. The two principal destina- 
tions in 1968 were Belgium-Luxembourg 
(220,000 tons) and Italy (37,000 tons) . 

Copper production in 1968 and 1969 was 
as follows, in metric tons: 


Form 1968 1969 
(revised) 
Blister. - 222.559 8 87,101 127,142 
Electrolytic.................. 237,399 235,074 
Totál...-.2--Leore Ray 324,500 362,216 


probably will not rise significantly in 1970 
but should reach about 450,000 tons in 
1973 and about 560,000 tons in 1978.4 

The additional tonnage is to come 
mainly from the Kamoto and Kipushi 
mining areas. An underground mine at 
Kamoto is expected to begin production in 
1970 or 1971 at an initial rate of 500,000 
tons per year of ore, averaging about 4 
percent copper. The output is expected to 
increase to about 3 million tons by 1976. A 
new shaft is to be constructed at Kipushi, 
where the annual ore output is expected 
to rise from about 1.1 million tons to 
about 1.4 million tons in several years. Al- 
though the ore reserves at the operating 
mines are adequate for the planned in- 
crease in production, other ore bodies in 
GECOMIN's concession have not yet been 
developed. These include one ore body 
near Fungurume that reportedly is the 
largest undeveloped deposit; two other 
large deposits are at Mashamba and Diku- 
luwe. 

Plant expansions scheduled include add- 
ing a new section to the Kipushi concen- 


* Where necessary, values have been converted 
from Zaires to U.S. dollars at the rate of Z1 — 
US$2.00 

* La Générale Congolaise des Minerais. Rapport 
Annuel. 1968, p. 7; June 30, 1969, p. 37. World 
Mining. V. 6, No. 2, February 1970, pp. 7-8. 


228 


trator, doubling the capacity of the 
Kamoto concentrator, expanding the Luilu 
cathode works to 159,000 tons per year, 
and modernizing the Kambove concentra- 
tor, the Ruwe beneficiation plant, and the 
Lumbumbashi smelter. 

During the year Société de Developpe- 
ment Industriel et Minier du Congo (SO- 
DEMICO), a joint venture of the Congo- 
lese Government and a japanese 
consortium, completed prospecting in the 
Musoshi area and surveying in the Kisenda 
area. New ore deposits, averaging 3 percent 
copper, were found in the first hole drilled 
in the Kimpa district, where the copper 
mineralization was reported as being 4 me- 
ters thick and 290 meters deep. SODEMI- 
CO's proven reserves consist of 110 million 
tons, averaging 2.1 percent copper at Mu- 
soshi, and 30 million tons, averaging 4.5 
percent copper at Kisenda. 

The company began development work 
at Musoshi in June. Production of concen- 
trates containing about 36 percent copper 5 
is scheduled to begin about September 
1972 at the rate of 53,000 tons of con- 
tained copper per year, all for shipment to 
Japan. Production is expected to reach 
100,00 tons by 1978. 

In May a law (Ordonnance Loi No. 
69/018) was enacted that places an addi- 
tional tax on copper shipments whenever 
the market price is above 50,000 Belgium 
francs (BF) per ton (equivalent to about 
45.47 per pound), presumably at the Brus- 
sels (Bruxelles) exchange. The tax rates 
vary with the different types of copper. 
The law apparently was enacted because of 
the high prices for copper on the world 
markets. 

Germanium.—Production of germanium 
was resumed during the year. The output 
reportedly came mainly from the treat- 
ment of stocks of renierite at Likasi. The 
germanium ore occurs at GECOMIN's 
Prince Leopold mine at Kipushi, where 
the principal minerals mined are copper 
and zinc. 


NONMETALS 


Diamond.—In April, Société Minière de 
Bakwanga (MIBA) granted the Congolese 
Government a 50-percent interest in its 
diamond operations. If MIBA ceases opera- 
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tions, the mines and the equipment be- 
come the property of the Government. 

After 2 years of negotiations, MIBA's 
concession was revalidated by the Govern- 
ment. It had been granted originally by 
the Belgium Government and was an- 
nulled under the Bakajika Law of 1967. 
MIBA's operations continued to be 
plagued by poaching. 

A diamond purchasing office was opened 
in Kinshasa for a 3- month period begin- 
ning in January. During that time the 
laws against the possession, transport, and 
sale of diamond were not enforced within 
the limits of western and eastern Kasai. 
The period apparently was extended for 
an additional 3 months. Presumably, the 
diamond purchasing office, which opened 
in Tshikapa in October 1968, also re- 
mained open from January through June 
1969. 

Continuing its efforts to reduce smug- 
gling by legalizing artisanal mining, the 
Government opened two additional dia- 
mond mining sites to local miners early in 
the year. Franchises were granted for 2 
years, with the possibility of renewing 
them for up to 10 years. The areas are in 
the Sankuru and Kabinda districts of west- 
ern Kasai and are adjacent to areas al- 
ready being exploited near Tshikapa. Late 
in the year the Government decided to 
stop issuing permits for artisanal opera- 
tions. 

The Congolese Press Agency reported 
that mine police seized 7.8 million carats 
of illegally held diamond during the year. 


MINERAL FUELS 


Petroleum.—Late in the year the Gov- 
ernment renewed the concession permits 
held by Société Congolaise de Recherches 
et d'Exploitation Petrolières (SOCOREP) 
and Gulf Oil Corp./Syndicat Minier Afri- 
cain (SYMAF). The permits were sus- 
pended when the Congo became independ- 
ent in 1966. Under legislation enacted in 
1967, the concessions had to be revalidated. 
SOCOREP's concession covers about 4,400 
square kilometers on land; Gulf-SYMAF's 
about 1,500 square kilometers offshore. 


Pia Mining. V. 5, No. 11, October 1969, 
p. 47. 
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SOCOREP plans to start work on its 
concession in early 1970. The Congo's oil 
potential has been enhanced by the discov- 
ery of large oil reserves in neighboring Ca- 
binda. At yearend, Amoco Minerals, a sub- 


sidiary of Standard Oil Co. (Indiana), 
reportedly sought exploration rights in the 
country.6 


* Petroleum Press Service. V. 37, No. 1, January 


1970, p. 33. 
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The Mineral Industry of Cyprus 


By Eugene R. Slatick ! 


The most significant events in the mineral 
industry of Cyprus in 1969 were the begin- 
ning of operations of a copper-leaching 
plant and the depletion of a copper mine. 
At the beginning of the year, mining leases 
and licenses covered about 396 square kilo- 
meters (compared with about 411 square 
kilometers at the beginning of 1968), in- 
cluding about 46 square kilometers for 
quarry operations (64 square kilometers at 
the beginning of 1968).2 Prospecting per- 
mits covered 343 square kilometers (about 
293 square kilometers at the beginning of 
1968). Exploratory drilling in 1968, the 
most recent year for which data were avail- 
able, totaled 68,341 meters, down from 
87,406 meters in 1967; most of the drilling 
was by Cyprus Mines Corp. In 1969 an esti- 
mated 5,200 persons were employed in min- 


PRODUCTION 


The available data for mineral produc- 
tion and trade are listed in the following 
tables: 

Table 1.—Cyprus: Production of 
mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 
METALS 
Chromite............ 21,806 25,104 28,548 
Cop per ll. 15,507 17,036 19, 929 
NON METALS 

As bestos 19,760 19.817 19,400 
Benton ite 4,681 10.160 10,000 
Cement 186,708 241,844 242, 601 
Gypsum: 

Crude 45,700 20,820 16.287 

Calcined......... 16,300 30,480 10,318 
Lime................ «82,000 85.000 99,898 
Mineral pigments: 

Terre verte....... 17 T. auus 

Umber.......... 11,826 6,118 16,883 

Yellow ocher. .... 4 660 
Pyrites (sulfur content) 

thousand tons 418 420 401 
IY AOI RE 6,687 4,816 5,778 
Estimate. * Revised. 


! Estimated content of concentrates, cement cop- 
5 and cuprous pyrite; excludes content in iron 
pyrite. 


ing and quarrying operations. The largest 
employers were Cyprus Mines Corp. (about 
2,100 employees) and Hellenic Mining Co. 
Ltd. (about 1,100 employees). During the 
year, reports were published about the his- 
tory, geology, and mineralization  (non- 
cuprous disseminated pyrite) of the Memi 
mine of Hellenic Mining Co. Ltd. and about 
the mineralization near Troulli, about 26 
kilometers southeast of Nicosia.s 


! Foreign mineral specialist (petroleum), Bu- 
reau of Mines, Washington, D.C. 

2 Petropoulos, P. G. Annual Report of the Sen- 
ior Mines Officer for the Year 1968. Nicosia, 1969, 
P 5. (44 pp.) This report provided information 
or other parts of this chapter. 

3 Lilljequist, R. The Geology and Mineralization 
of the Troulli Inlier. Ch. in Bull. 4. Republic 
of Cyprus, Ministry of Commerce and Industry, 
rare Survey Dept. Bull. 4, October 1969, pp. 

Pantaris, Th. M. The Memi Mine. Ch. in 
work cited above pp. 37-44. 


AND TRADE 
Table 5 Exports of 
mineral commodities 
(Metric tons) 
Commodity 1967 1968 
METALS 
Chromite...................-.- 27,881 28,970 
Copper 
Concentrate... ..........-.. 45,841 68,758 
Cement 8,914 12.262 
Cuprous pyr ite 186,621 160,397 
NONMETALS 
Asbestos, crude. ............... 18,839 17,984 
Bentonite............-........ 4,612 9,215 
Gypsum: 
Crudé. 0205 so nete RAS 13,162 10,295 
NT aean crac 8 298 216 
neral pigments: 
cher c 463 650 
Terre verte 16 7 
Umber: 
Crude 858 6,119 
e Eee 5, 388 
i lu av ede 721,660 811,814 
Otheré..o.lsuacv ou mecha 5,189 1,422 
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Table 8.—Cyprus: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


232 
Commodity 1967 1968 
METALS 
Aluminum and alloys............. 424 794 
Coppe including brass... ....... 13 
Gold. .............. troy ounces.. 16,084 15,788 
Iron and steel: 
Pig iron and ferroalloy s. 366 1,666 
Semimanufactures 59,151 64,430 
Lead and alloy s. 97 176 
Tin and alloys......... long tons 613 721 
Zinc and alloys. gs. 211 477 
NONMETALS 
Asbestos_._....._..........____. 165 ...... 
Cements oo ewe wou See ese 17,887 10,121 
Jö»... 8 316 1,429 


Commodity 1967 1968 
Fertilizer materials, manufactured: 
Nitrogenouͤ s. 27,680 17,719 
Phosphatic.................. 20,233 27,587 
Pot assi 297 592 
SS oc te ⁵ Ä ĩð AE 216 375 
( cuan he AIO fr e. 2,435 


MINERAL FUELS AND RELATED MATERIALS 


Asphalt and bitumen, natural 15,460 17,884 
%) A el oe c. 177 198 
JFC ee Uu c Lr 209 922 
Petroleum refinery products: 
otor gasoline 
thousand K palon barrels. . 660 690 
Distillate fuel oll. 0...- 743 997 
Residual fuel oil. ...... do 1,317 1,566 
A io ce Occo 8 539 


COMMODITY REVIEW 


METALS 


Chromite.—Hellenic Mining Co. Ltd. re- 
mained the country's only chromite pro- 
ducer. At the beginning of 1969 the com- 
pany had chromite stocks totaling 7,979 
tons. Exports in 1968 were chiefly to three 
countries: Austria, 9,105 tons; France, 8,651 
tons; and Canada, 6,198 tons. 

Copper.—During the year Cyprus Mines 
Corp. put into operation a $3 million, high- 
temperature pressure-leach plant that can 
process mill tailings containing less than 
l percent copper. The plant's output will 
consist of copper in an acid-water solution, 
which will be piped to the existing precipi- 
tation plant for the production of precipi- 
tate copper. The output of the pressure- 
leach plant is expected to offset the com- 
pany's decreased production due to the 
lower grade of ore being mined. Mine tail- 
ings are expected to provide sufficient feed 
for the plant until at least 1976. 

The company's planned output of ore in 
1969 was 60,000 to 70,000 tons from the 
Mavrovouni mine, which ended operations 
during the year; about 300,000 tons from 
the Skouriotissa mine, which is expected to 
remain active through 1971; and about 
300,000 tons from the Apliki mine, a new 
open-pit mine still considered in the devel- 
opment stage in early 1969. The Lefka “A” 
mine was still under development; produc- 
tion is scheduled to begin in 1970. Proven 
reserves at Apliki and Lefka "A" are ex- 
pected to be depleted about 1973. Studies 
were made during the year to determine 


if a new zone of low-grade copper mineral- 
ization near the Skouriotisa mine could 
be developed economically. The zone con- 
tains reserves estimated at 20 million tons 
averaging 0.58 percent copper. 

Most of the output of the Hellenic Min- 
ing Co. Ltd. continued to come from the 
Mousoulos ore body at the Kalavasos mine. 
Development work in 1968 totaled 578 feet 
of shafts and 8,866 feet of drives. 

In 1968 Cyprus Sulphur and Copper Co. 
Ltd. milled 465,681 tons of ore averaging 
1.09 percent copper from the Limni mine. 
Output was 20,970 tons of copper concen- 
trate averaging 20.45 percent copper. 


NONMETALS 


Asbestos.—Cyprus Asbestos Mines, Ltd., 
quarried 3.4 million tons of rock in 1968, 
compared with 3.5 million tons in 1967. 
About 1.4 million tons were milled to pro- 
duce 11,162 tons of long-grade fibers and 
8,155 tons of short-grade fibers. In 1968, the 
Asbestos Cement Factory at Moni manu- 
factured 75 tons of flat sheets, 972 tons 
of corrugated sheets, and 229 tons of 
molded goods. 

Cement.—The steadily rising output of 
the plants of Cyprus Cement Co., Ltd., and 
Vassiliko Cement Works, Ltd. (a subsidiary 
of Hellenic Mining Co. Ltd.) continued to 
make Cyprus more self-sufficient in cement. 
Cement imports in 1968 were about 43 per- 
cent lower than in 1967. 

Fertilizer Materials.—No progress was re- 
ported regarding plans to build an 80,000- 
ton-per-year fertilizer plant near Larnaca. 


THE MINERAL INDUSTRY OF CYPRUS 


The plant is to utilize the country's pyrite 
deposits and supply the domestic market 
as well as an export market. 


MINERAL FUELS 


A contract was awarded to a British 
company to build a 15,200-barrel-per-day 
refinery at Larnaca.* The refinery is expec- 
ted to be operating in late 1971. It will 
have the right to supply all the country's 
requirements for the refined products pro- 
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duced. The refinery will be operated by 
Cyprus Petroleum Refining Co, Ltd., a 
consortium comprised of the Government, 
the Cypriot marketing subsidiaries of Shell 
and Mobil oil companies, and Petrolina, 
a Greek-Cypriot marketing company. The 
marketing subsidiaries of two other oil com- 
panies, Standard Oil Co. (N.J. and Fina, 
will have processing rights at the refinery. 


* World Petroleum. V. 40, No. 
1969, pp. 12A-12B. 
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The Mineral Industry of 
Czechoslovakia 


By Bernadette Michalski! 


The imbalances in the Czechoslovak 
economy, aggravated by the political and 
economic upheavals of 1968, continued. 
Fluctuations in labor growth and labor 
productivity, as well as shortages in con- 
sumer goods, fuel, and power, contributed 
to the increasing inflationary pressures. The 
industrial growth rate increased 5 percent 
in 1969, falling short of the goal of 7 per- 
cent. Productivity increased 4.5 percent, 
compared with a planned  5.8-percent 
increase. The average nominal wage 
increased 6.5 percent, compared with the 
planned 4.3-percent increase. By May 1969 


the Government issued price and wage 
control measures and attempted to offset 
repeated fuel and power shortages by orga- 
nizing a centralized distribution agency for 
fuel and energy supplies. 

Economic programs for 1970 were 
announced which basically reasserted cen- 
tralized economic controls, often at the 
expense of economic reform measures. The 
plan focused on increasing productivity 
during 1970 with more emphasis on 
efficient utilization of labor and capital 
rather than on new investments. 


PRODUCTION 


Official published data on Czechoslova- 
kia's 1969 mineral output available at the 
time of this writing were limited to a few 
major commodities such as bituminous 
coal, lignite, iron ore, iron and steel, and 
cement. Nevertheless, available information 
on the industry's general performance indi- 
cates that production of most commodities 
probably reached new highs in 1969. 

In 1969, for the first time in recent 
years, official Czechoslovak sources pub- 
lished statistics on output of selected non- 


ferrous metals through 1968. Such data on 
antimony, copper, lead, and mercury have 
been substituted in table 1 for U.S. Bureau 
of Mines estimates published in previous 
editions of this chapter. Morcover, data on 
zinc have been included for the first time 
in recent years, and estimates of silver pro- 
duction have been revised downward, 
based on the byproduct relationship of 
this metal to the major nonferrous metals 
for which published data became available. 


! Foreign mineral specialist, Bureau of Mines, 
Washington, D.C. 
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Table 1.—Czechoslovakia: Production of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity ! 1967 1968 1969 » 
METALS 
Aluminum, metal, including secondar . thousand tons 65 65 65 
Antimony: 
Mine output, metal content «t. TTT «„ 500 600 600 
Metal. end dc 53327ͤöÜWO iꝛ 88 1. 100 1,200 * 1,350 
Copper: 
Mine output, metal content... .. 2.22222. 2 LLL c LL Ll lll lll. ll. 8,900 4,500 e 4,800 
Metal, including secondary.__..........---------.------------- 11,077 11,754 e 12,200 
Iron and steel: 
Eon thousand tons 1.914 1,573 1,572 
Pig iron (including blast furnace ferroalloys).............. do.... 6,822 6,920 1,045 
Ferroalloys, electric furnace... ................. 2... .... do.... 97 100 105 
Steel ingots and casting do.... 10,002 10,555 10,819 
Steel semimanufactures___._............-.---------.-.-- do.... 8,103 8,558 9,000 
Mine output, metal content.......... 2. 22.22 Lll lll ... 6,800 7,100 e 7,300 
Metal, including cone? 8 17. 526 17,878 e 18,000 
Manganese ore, gross weigggnnltt «„ 80,000 86,000 e 90,000 
Mercury, t h:k—Ir 76- pound flasks.. 208 116 * 150 
Nickel, metal, primary 77h 800 800 800 
IJ c ol lloc DL ea ol et E thousand troy ounces.. 21, 100 1,100 1,100 
Tin, mine output, metal content__............-.----_--.. long tons 150 162 140 
Zinc, mine output, metal content._...........-----.--------------- 7,559 9,875 10, 000 
NON METALS 
Bafité*. ß ed bees EAE UE 6,500 6,500 1,000 
Cement, hydraulic thousand tons 6,460 6,493 6,732 
Clays, kaolin (including china clay do.... 835 841 * 850 
Fertilizer materials: Manufactured: 
Nitrogenous, N content. _...........-.----.------------ do.... 245 262 275 
Phosphatic: 
Thomas slag, P2Os content____._..-.--.-..--------------- 16,512 10,302 e 10,300 
Other. PsOs content... luda Er EomE Medien 257, 685 258,516 260, 000 
Gypsum and anhydrite: 
Crude. ua ⁵ ⁵ꝗ⁵ ñ ð . h ĩ thousand tons 371 407 © 425 
Sei mrt eee ete ees Sure DS utes 22 24 25 
Lime (quicklime and hydrated liniee»d do 2,962 2,810 «2,300 
Magnesite 
Cs ao la i A Ls ELE aU do.... 2,106 2,150 «2,200 
Clinker vu. nose i et bo oe ecm ee e e LU O... 517 e 800 e 900 
Perlte€*..—. 2 cvodenebuccfacnirgc 4 t ⁰ ⁰ bet aaa pue 8,000 10,000 10,000 
Pyrite: 
Gross weight... e . dome dE dq aca do.... 876 880 « 400 
Sulfur enten hee CERE ERE EE do.... 160 161 166 
SJÜ¹⁵⁶:A ek alls hc eto HECHO PEE MC DR do.... 202 205 © 207 
Stone, sand and gravel, n.e.s.: 
Dimension stone: Limestone and other calcareous. ........ do 1 16, 525 16,841 e 17,000 
MINERAL FUELS AND RELATED MATERIALS 
Aap naif and bitumen. coeno õõõõĩõĩ/ĩ ð ͥ ü ⁰k;m y iei Lu 611,033 674,720 » 700,000 
Coal: 
Bituminous... oo ee ee ee es thousand tons 25,946 25,927 27,210 
Lignite and bro ..... do.... 11,362 74, 885 79,882 
Coke: 
Bituminous lll do.... 9,307 9,538 «9,800 
Brown cos. p bees edo weinen e a do.... 1,812 1,808 e 1,850 
Fuel briquets, brown coins... do.... 912 1,100 e 1,200 
Gas, manufactured, all types million cubic feet.. 214,677 226,754 230, 000 
Petroleum: 
Crude ͥĩ ] ˙“ͥ d h . e E thousand tons 200 205 210 
Refinery products: 
r ß es eee eee. do.... 216 210 NA 
l! ⅛˙⁰ mĩůĩ„ů „yr y 8 do 2,460 2,622 NA 
Lübricánis.  .—--2l-2Rocaeeesseaeseusdessiuedbed do.... 124 116 NA 


e Estimate. P Preliminary. r Revised. NA Not available. 
1 In addition to commodities listed, Czechoslovakia is known to produce gold and fluorspar, but production 
data are not available. 
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TRADE 


No details on Czechoslovakia's overall 
1969 mineral commodity trade were avail- 
able at the time of this writing, but prc- 
sumably trade in these commodities shared 
in the overall increase in the 1969 volume 
of trade. Press reports indicate that during 
1969, Czechoslovak trade with other Com- 
munist countries (chiefly the U.S.S.R.) 
increased 5 percent, while trade with non- 
Communist nations advanced 11 percent. 
Quantitatively, however, the increase in 
trade with Communist countries was 
greater than with the non-Communist 
nations, because over two-thirds of total 
trade was with Communist nations. Czecho- 
slovak sources indicated that plans for 
1970 include expanding trade with other 
European Communist nations by about 7 
percent, compared with a  3-percent 
increase in trade with non-Communist 
nations. This shift, coupled with a reversal 
of the efforts on the mid-60's to encourage 
individual enterprises to engage directly in 
foreign trade rather than dealing through 
the foreign trade ministry, points to a re- 
. versal in the trend of increasing liberaliza- 
tion of trade policy. 


The mineral commodity trade tables for 
1967 and 1968 which follow are the most 
recent, reasonably complete data available, 
and were compiled, chiefly from trade 
returns of other nations, listing each coun- 
trys imports from Czechoslovakia as 
exports of Czechoslovakia, and each coun- 
try’s exports to Czechoslovakia as imports 
of Czechoslovakia. This policy has been 
adopted because of the incomplete nature 
of official Czech trade returns. It is 
believed, however, that this method results 
in a reasonable approximation of Czecho- 
slovakia's total mineral trade. 

On the basis of this reverse trade data, 
Czechoslovakia's mineral commodity exports 
to non-Communist nations (including Yu- 
goslavia) were valued in excess of US$158 
million2 in 1968, about 5 percent above 
the 1967 level, while the country’s 1968 
mineral commodity imports from these 
countries were valued at about US$46 mil- 
lion compared with approximately US$82 
million for 1967. 


3 Where necessary, values have been converted 
from the Czechoslovakia Koruna (Kcs) to U.S. 
dollars at the rate of Kcs 7.20—US$1.00. 


Table 2.—Czechoslovakia: Exports of selected mineral commodities 1 
(Metric tons unlees otherwise specified) 


Commodity 1967 1968 Principal destinations, 1968 
METALS 
Aluminum, metal including alloys, in- 
gots, and semimanufactures. ... .... 6,771 8,826 Austria 2,545; West Germany 1,985. 
Copper: 
P re and concentrate 5,827 8,062 Japan 2,077. 
Metal, including alloys, ingots, 
and semimanufactures. .. ..... 950 8,025 All to West Germany. 
Iron and steel: 
Ore and concentrate: 
Iron or 8 9,082 5,535 All to Austria. 
Roasted pyri te. 615 Do. 
e housand tons.. 8 16 West Germany 18. 
Pig Iron... cesse do.... 196 66 Japan 63. 
5 E do 28 28 West Germany 7; United Kingdom 6. 
teel 
Ingots, and other primary 
orms..... thousand tons 49 114 West Germany 47; Italy 36. 
Semimanufactures?.. do.. 1,990 2,124 U.S. S. R. 189; West Germany 188; Poland 176. 
Ore and concentrate 854 1,292 All to West Germany. 
Metal, inclu alloys, ingots, 
and semimanufactures 167 2,996 Do. 
Magnesium, metal, all forms......... 228 177 Do. 
Nickel: 
Matte and speiss. .............. 20 RS 
Metal, inclu alloys, ingots, 
= and semimanufactures. ....... 468 265 West Germany 257. 
in: 
Ore and concentrate. long tons 51 All to United Kingdom. 
Metal, including alloys, ingots, and 
semimanufactures. -long tons 15 All to Turkey. 
Titanium dioxide..................- 285 828 France 180. 
Tungsten: 
Ore and concentrate 114 418 West Germany 239. 


Metal, all forme 
See footnotes at end of table. 


20 All to West Germany. 
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Exports of selected mineral commodities 1—Continued 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal destinations, 1968 
METALS—Continued 
Zinc, ore and concentrate 13,326 19,360 Yugoslavia 17,602. 
Metals, nonferrous, n.e.8.: 
Ore and concentrate 6,018  ...... 
Scrap, ash, ete . 26 , 402 10,647 West Germany 4,177; Austria 8,780. 
Metal, all form 998 1,679 West Germany 1,112. 
NONMETALS 
Asbestos, erude 589 2.a... 
I!! ae eaa ĩ ER 3 5,203 360 All to West Germany. 
Cement. thousand tons. . 195 151 Yugoslavia 129. 
Clays and related products: 
Crude clays .... do 291 824 West Germany 146; Italy 49; Yugoslavia 39. 
ricks: 
Nonrefractory.............. 21,077 21,150 West Germany 6,535; Austria 4,167; Yugo- 
slavia 2,489. 
Refractor ..............- 19,290 19,099 West Germany 6,376; Sweden 5,979. 
Feldspar, fluorspar, and cryolite...... 5 363 $3,055 West Germany 2,955. 
Fertilizer materials: 
Crude, phosphatic.............. -.---- *20,000 All to Hungary. 
Manufactured: 
Nitrogenous................ 361,000 762,407 Poland 52,000; Yugoslavia 4,796. 
Phosphatic...............- „ 328,000 All to Poland. 
Graphite... 2. c oo cu en ce FER 1.211 
Magnesite 2. thousand tons 217 268 West Germany 119; Poland 54. 
Stone, sand and gravel: 
Dimension stone n 55, 691 42,115 West Germany 26,117; Netherlands 7, 615. 
Gravel and crushed rock. g 45,755 54,110 All to West Germany. 
Sad... oculum 10,366 10,489 All to Austria. 
MINERAL FUELS AND 
RELATED MATERIALS 
Coal: 
Bituminous?....thousand tons.. 2,327 2,420 East Germany 868; Hungary 588; Austria 344. 
Lignite: 9“ ------ do.... 1,138 1,159 West Germany 1,1465. 
Coke and semicoke ...... do.... 2,167 2,281 East Germany 621; Hungary 288; Rumania 172. 
Gas, natural and manu- 
factured................... do.... 16 118 Austria 99; Switzerland 10. 
Petroleum: 
Partly refined oil. ........ do.... 118 175 All to Austria. 
Refinery products do.... 829 929 Austria 339; Switzerland 339; West Germany 


116. 


! Because Czechoslovakia publishes only limited data on exports of mineral commodities, this table has been 
compiled from a variety of sources. Except where otherwise noted, 1967 information is from 1967 Supplement 


to the World Trade Annual. V. 
New York, 1969, 360 
Europe (Statistical O 


1, East Europe. (Statistical Otfice of the United Nations). Walker and Co., 
p. 1968 information is from 1968 Supplement to the World Trade Annual. V. 1, East 
ce of the United Nations). Walker an 


Co., New York, 1970, 430 pp. 


2 Statisticka Rocenka Ceskoslovenske Socialistické Republiky, 1969 (Statistical Annual of the Czechoslovak 


Socialist Republic, 1969. Prague, 1969, 593 pp. 


3 Glówny Urzad Statystyczny (Central Statistical Council). Rocznik Statystyczny Handlu Zagranicznego 
1968 (Foreign Trade Annual for 1968). Warsaw, 1969, 430 pp. 


* Official 


zechoslovak sources listed the export of kaolin alone as follows: 1967—165,000 tons, 1968— 


170,000 tons. These figures duplicate in part data given in body of table, but include in 1968 45,000 tons of 
kaolin shipped to Poland and 14,000 tons of kaolin shipped to East Germany which are not included in the 
totals reported in Supplement to the World Trade Annual. ` 

5 Includes cryolite as follows: 1967—363, 1968—100, all to Poland (data from Polish trade returns); balance 
of material reported in Supplement to the World Trade Annual is identified as feldspar and fluorspar. 

$ Hungarian Central Statistical Office. Statistical Yearbook 1968. Budapest, 1970, 396 pp. 

? Supplement to the World Trade Annual, and official trade returns of Poland. 
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Imports of selected mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal sources, 1968 
METALS 
Aluminum: 
Bauxite and concentrate ? ? 
thousand tons 873 481 Hungary 296; Yugoslavia 96. 
Oxide and hydroxide 1 ))) 10,000 10,181 Hungary 9, 000. 
Metal, including alloys: 
Unwrought, including scrap 22 31,004 47,999 U.S. S. R. 44,800. 
Semimanufactures 14.221 17,758 U.S. S. R. 14,859. 
Cadmium, metal, including alloys, all 
forms o cou dulcis d uou MEE eid 141 174 U.S. S. R. 163. 
Chromium, chromite ore and concen- 
trates )) thousand tons 99 122 U.S. S. R. 60; Turkey 53. 
Copper: 
Ore and concent rated. 4.357 947 All from Italy. 
Metal, including alloys:. 
Unwrought PE. dv ocUS een r 82,000 88,169 U. 7 S 875 82,400; Belgium- Luxembourg 
Semimanufactures 222. 8,592 10,800 West Germany 6,220; Yugoslavia 2,206. 
Iron. and steel: 
Iron ore and concentrate 
thousand tons.. 10,366 11,147 U.S. S. R. 9,502; India 986. 
Iron and steel serap `... do. i 37 All from Poland. 
Pig iron, ferroalloys, and 1 ma- 
terials ce eee DN 250 484 U.S.S.R. 459. 
Steel semimanufactures 2 ? $ B: do ct r 810 822 USS: .R. 395; Poland 174; West Germany 
Lead: 
Giese. esses 8,217 8,464 Austria 1,810; France 1,173. 
Metal, including alloys, all forms ** . r 26, 156 27,009 U.S.S.R. 25, 200; Yugoslavia 1,809. 
Magnesium metal, all forms . 3- 1,282 1,875 All from U.S.S.R. 
Manganese: 
re and concentrate. thousand tons 806 412 U. S. S. R. 279; India 100. 
Oxides § 2.252 cs o Po eee 900 2,100 All from U.S.S.R. 
Mercury) 76-pound flasks.. 2,848 4,641 Spain 4,264. 
2 ickel, metal, including alloys; all forms. 3 2, 000 3 59 est Germany 56. 
in: 
Ozides 2...2.. 00M long tons.. 34 82 All from West Germany. 
Metal, including alloys, all forms ? 
dé. Le 120 120 Mom Netherlands: 
Titanium, oxide 3. 697 901 m ss 
Tungsten, ore and concentrat . 75 Ail rom west Germany. 
ine: 
Dust (blue powder) „CCC 1.597 2,684 All from Berun arembung: 
Metal, including alloys, all forms ?*5* 33,205 89,272 U.S. S. R. 16,800; Poland 12, 674; Yugo- 
slavia 3, 405. 
Other: 
Ores and concentrates, n. e..) 19,866 24,655 Finland 24,505. 
Metals and alloys, n. e...). 6 62 Belgium-Luxembourg 58. 
NONMETALS 
Asbestosss LLL 2l 2L cllc ell 33,060 86,906 U. = 1125 20, 509; Canada 8, 189; Austria 
BI.. 8 1.920 1,870 All from West Germany. 
Borates, crude, natural 33)92)2ꝑm᷑. 6,000 6,900 All from 399, 110 
Cement 2 . thousand tons 94 502 U.S. S. R. 399; Hungary 95; 
imd ane clay produce: 
Clays, crude, n. e.sa.ꝶ L... -2.--------- 14,388 10,338 Yugoslavia 9,108. 
Brick, W E CLIE DE S E 4,570 3,145 prance 2,058; Austria 466; West Germany 
Feldspar and fluorspar 3233 1,404 1,020 All from France. 
Fertilizer materials: 
Crude, phosphatic *.. thousand tons 481 476 All from U.S.S.R. 
Manufactured: 
Nitrogenous, N content do 58 85 Austria 50; East Germany 9. 
Phosphatic, P530: content do 297 291 U.S.S.R. 170; Lebanon 11. 
Potassic, K:0 equivalent..do.... 466 482 East Germany 428. 
Graphite, natural . r 328 481 U.S.S.R. 251. 
Ü] AAA ac cR 3,225 8,136 All from Poland. 
Lime) .. 20.22.20 cde A See 22, 628 39, 575 Do. 
Magnesite! |... 52 oe cocum oc ser 1,500 7,000 All from Turkey. 
Pyrite, gross weight thousand tons... 95 80 U.S.S.R. 84; Poland *25. 
Salt: 
ND! ³ĩ eiwebrusie ue 7,446 11,882 All from Poland. 
!! 8 15, 858 16,419 Do. 
Stone, sand and gravel: 
Delemte we eozs 3,094 8,095 Do. 
Crushed stone 1,726 2,801 Austria 1,530. 
Sulfur: 
Elemental, all forms. thousand tons 287 287 Poland 159; U.S. S. R. 45. 
Sulfuric acid do- 80 68 All from U.S.S.R. 


See footnotes at end of table. 
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Table 3.—Czechoslovakia: Imports of selected mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal sources, 1968 
MINERAL FUELS AND 
RELATED MATERIALS 
Asphalt and bitumen 3... 49,328 58,995 All from Hunga 
Carbon black 1 eœꝶ h 5, 800 9,614 U.S. S. R. 3, 900; rance 3, 582. 
Coal, anthracite and bituminous 
thousand tons.. 4,162 12,718 Poland 10,617. 
Coke and semicoke do.... 91 59 All from U.S. S. R. 
Gas, hydrocarbon, natural * 
million cubic feet.. 9,365 20,744 Do. 
Petroleum: 
Seide eds esses thousand tons.. 7,425 | 8.428 U.S.S.R. 8,380 (crude and products, not 
Refinery produets ). do 544 ' differentiated); Austria 34 (all lubri- 
cants); other Western Europe 11 (var- 
ious refinery products). 
r Revised. 


! Because Czechoslovakia publishes only limited data on imports of mineral commodities, this table has been 
compiled from a variety of sources. Entries appearing without a source footnote are from: Statisticka Rocenka 


Ceskoslovenské Socialisticke Republiky, 196 


(Statistical Annual of the Czechoslovak Socialist Republie, 


1969). Prague, 1969, 593 pP; Sources of all other data are noted. 


? Official trade returns 0 


Hungary (exports to Czechoslovakia). 


3 Statistical Office of the United Nations. 1967 and 1968 editions of Supplement to the World Trade Annual. 


V. 1, East Europe. Walker and Co., 


New York (exports of the United 


tates, Canada, Australia, Japan, Re- 


public of South Africa, all non-Communist European countries, and Yugoslavia to Czechoslovakia). 
‘ Official trade returns of Yugoslavia (exports to Czechoslovakia). 
5 Official trade returns of the U.S.S.R. (exports to Czechoslovakia). 
* Official trade returns of Poland (exports to Czechoslovakia). 


COMMODITY REVIEW 


METALS 


Iron and Steel.—About 90 percent of the 
industry's iron ore requirements are 
imported. Domestic ores average usually 
less than 35 percent iron content and the 
economic feasibility of operating these 
mines has been under scrutiny since 1963. 
Ore production maintained the same level 
of output as it did in 1968, in spite of 
continued shutdowns of marginal mines. 
At least three additional mines were closed 
during the year, Nova Stolna, Luciabana, 
and Dedicina Dobsina. Employees from 
these mines totaled less than 200 and were 
for the most part transferred to magnesite 
operations at Kosice. 

The 2.3-percent increase in steel output 
was attributed to the expansion and mod- 
ernization of the nation's major steelworks. 
The construction of a third double open- 
hearth furnace at the Klement Gotwald 


Steelworks at Ostrava was near completion 
by yearend. Smaller open-hearth furnaces 
at the Vitkovice Steelworks and the Tfinec 
Steelworks continued to be replaced by 
larger capacity furnaces. Steel production 
by furnace type is listed in table 4. While 
electric furnace and oxygen converter 
(Linz-Donawitz) steels have shown appre- 
ciable growth in the last 3 years, open- 
hearth steel (including Maerz-Boelen fur- 
naces) continued to supply about 
three-fourths of the total steel output. 
Estimated scrap consumption by the steel 
industry was approximately 5 million tons 
in 1969. Of this figure about 3.4 million 
tons was consumed in open-hearth steel 
production and about 1.3 million tons in 
electric steel output. Virtually all scrap 
requirements are met domestically. The 
scrap processing industry has launched an 
expansion program to increase output by 
an estimated 50 per cc in 1975. 


THE MINERAL INDUSTRY OF CZECHOSLOVAKIA 24] 
Table 4.—Salient statistics on iron and steel production 
1966 1967 1968 
PIG IRON 
Number of blast furnace ss 22 20 19 
Production of pig iron and ferroalloys: 
Pig iron for steelmaking.................... thousand metric tons.. 6,559 6,255 6,439 
Pig iron for found / O... 661 521 432 
Blast furnace ferroalloyꝶ ssd O.. 49 46 49 
Electric furnace ſerroalloy sss 898 91 97 100 
C6 ͥ ⁰¹w ³ ⁰h=A do.... 6,360 6,919 7,020 
Materials consumed per ton of pig iron: 
Iron ore and manganese or kilograms. . 504 428 861 
SJ S LET xxx PT ETE do.... 1,829 1,444 1,571 
SCTRDA cd ] hese eee tie nero ĩð E ELA I DE do.... 5 44 4 
COKG Lac ··m ⅛¾Üv , ³Ü ; ̃ œ“dw ;, ĩͤ v ĩ a 0... 684 651 637 
IJ! ³ĩ;¹ä¹ſ ]6. oe ete Pau E cud d O... 220 178 172 
INGOT STEEL 
Production of crude steel: 
Open hearth......... 2... 22 2-2 Lll LLL eee ee thousand metric tons.. 7,402 7,441 7,493 
j; o darn P sca pA LEE cde am t RN 242 247 246 
Electric l ³ y ad mE cea EE do.... 1,209 1,264 1,272 
Oxygen converter... r do.... 275 1,060 1,544 
Total siete ce Marce e eA do.... 9,128 10,002 10,555 
Materials consumed per ton of crude steel: 
/%%%G !. ͤãͤ³] ꝗ t ea Rt EpL DE dE kilograms.. 599 623 632 
hh) ⁵ TAR A ⁵ĩͤ 8 8 479 472 462 


Uranium.— The general directorate of 
the Czechoslovak uranium industry re- 
scinded the August 22, 1968, declaration 
which halted the production of uranium 
ore for delivery to the U.S.S.R. Ores were 
mined at Pribram and Dolni Rozince. The 
entire output was exported to the U.S.S.R. 


NONMETALS 


Clays, Kaolin.— The kaolin industry 
maintained its steady growth pattern in 
1969 satisfying domestic consumption 
requirements and placing about 150 to 200 
thousand tons on the export market. 


The bulk of kaolin production is de- 
rived from deposits at Karlovy Vary, 
Plzen, and Podborany. The Karlovy Vary 
area clays are characterized by high - 
strength and heat-resistant properties par- 
ticularly suitable for high-quality porce- 
lain. Extensive development of the area 
has been undertaken. The new flotation 
plant at Bozicany continued under construc- 
tion with operation scheduled for 1972. 
Other flotation plants in the Karlovy Vary 
area include Sadov, Osmosa, Kaolina, and 
Marketa. Clays of the Plzen area do not 
exhibit the high-strength qualities of Kar- 
lovy yary clays; however, their whiteness 
afforde them particular suitability as fillers. 
Flotation plants in the area include Horni 
Briza, Chlumcany, and Ledce. A new flota- 


tion plant was under construction at Kaz- 
nejov. The effective operating date was not 
reported. Clays of the Podborany region 
exhibit high strength but are difficult to 
fluidize. The clays are principally used in 
the ceramic industry. Flotation plants in 
the area include Nepomysl, Buskovnice, and 
Kadan. 

Fertilizers and Fertilizer Materials.—The 
Czechoslovak fertilizer industry satisfied 
about 75 percent of the nation's require- 
ments for nitrogenous fertilizers and about 
one-half of its requirements for phosphatic 
fertilizers. Most of the raw material 
requirement for the manufacture of phos- 
phatic fertilizers is imported from the 
U.S.S.R. as phosphate rock. The nation's 
total requirements for potassic fertilizers 
are met by imports, principally from East 
Germany. 

Contracts for construction of additional 
ammonia and urea units at the Sala Nad 
Vahom fertilizer plant in southwest Slo- 
vakia were awarded to Friedrich Uhde 
G.m.b.H. The expansion program will in- 
clude construction of a 350,000-ton-annual- 
capacity steam-reforming ammonia plant 
and a 198,000-ton-annual-capacity Stamicar- 
bon process urea plant. The completion 
date was scheduled for 1972. 

A contract for construction of additional 
urea production facilities was also awarded 
Continental Engineering (Netherlands) and 
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Klóckner Industrie Anlagen G.m.b.H. (West 
Germany). The contract calls for an 
investment of US$7 million for an urea 
plant of 200,000-ton annual capacity to be 
commissioned by late 1971 at the Zaluzi 
Fertilizer Complex near Most in northern 
Czechoslovakia. 


Magnesite.—Czechoslovak magnesite re- 
serves were reported in excess of 1 billion 
tons. The current production level sur- 
passes domestic consumption requirements 
and affords significant quantities of magne- 
site clinker and  magnesite brick for 
export. The mining and processing indus- 
try is controlled organizationally by the 
Slovak Magnesite Complex at Kosice 
employing about 1,900 workers in 1969. 
The complex controls eight units; five are 
concerned with mining and processing 
magnesite, two are engaged in processing 
fire clays (Kalinovo and Poltar deposits) , 
quartz sands, and the manufacture of silica 
refractory products, and the remaining 
unit at Kunova Teplice is an engineering 


group. 
The industry has been undergoing 
expansion. Three additional kilns were 


installed at Jelsava during 1967-69. Con- 
struction continued on the 1.5 million- 
ton-annual-capacity Mikova mine near Jel- 
sava. No production date for the mine has 
yet been announced. Within the next 
decade, Czechoslovakia has slated US$250 
million for investment in the magnesite 
industry. 

Perlite.—Perlite mining operations have 
been underway in Czechoslovakia since 
1966. Apparently all of the perlite output 
is derived from the Lehotka pod Brehy 
mine and processing plant operating at a 
10,000-ton-per-year-capacity level. A second 
plant was under construction in 1969, 
probably near Byst in eastern Slovakia. 
Equipment for this 50,000-ton-per-year-ca- 
pacity plant will be supplied by the Fed- 
eral Republic of Germany. Approximately 
half of the plant output will be exported. 
Perlite expansion plants are located in 
principal consuming areas including Brati- 
slava, Cheb, Kosice, Lohotka pod Brehy, 
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Michalovce, Mnisek, and 


Prague. 


Novy Jicin, 


MINERAL FUELS 


Solid fuels maintained their position as 
the nation’s primary energy source. Pro- 
duction of brown coal, a major energy 
source for Czechoslovakia's electric power 
industry, increased by 6 percent. Bituminous 
coal output increased by 5 percent, afford- 
ing that industry its first significant pro- 
duction recovery since the adoption of the 
1965 industrial reforms requiring the shut- 
down of marginal mines and increased 
mechanization in remaining collieries. The 
increased production was, however, not 
sufficient to offset Czechoslovakia's fuel and 
power shortages. The Ostrava Karvina 
basin yielded 82 percent, or 22.15 million 
tons, of the total 1969 bituminous coal 
output, approaching its peak level produc- 
tion of 1964 with 20,000 fewer miners than 
were employed at the basin in that year. 

Petroleum and natural gas, principally 
imported, shared an increasing role in the 
nation's primary energy consumption as 


reflected in the percentages tabulated 
below: 
Plan 

Fuel type 1960 1965 1970 1975 
Solid fuelsss 89.0 82.1 75.0 64.9 
Liquid fuel 6.8 13.1 18.8 26.7 
Natural gas 2.6 1.4 4 5.9 
Hydropower............ 2.1 2.6 1.8 1.4 
Nuclear Power. ........ DN .8 .8 .8 
Imported electric power .8 1.0 .8 


Crude imports from the U.S. S. R. totaled 
8.5 million tons in 1969. Soviet crude 
imports will soon be supplemented by 
crudes imported from the Middle East. By 
agreement concluded in 1969 Iraq con- 
tracted with Techno-Export of Czechoslo- 
vakia to build an oil refinery at Basrah. 
The cost of the project, estimated at 
US$32 million, will be repaid by Iraq 
crude oil exports to Czechloslovakia. The 
agreement includes Iraqi National Oil Co. 
financial participation in a crude oil pipe- 
line from the Yugoslav port of Rijeka to 
Hungary, Czechoslovakia, and Poland. 


The Mineral Industry of Finland 


By F. L. Klinger 


Finland's mineral industry continued to 
expand in 1969. Increased production, con- 
sumption, and trade were noted in all sec- 
tors of the industry because domestic and 
foreign demand remained strong. A revival 
of building construction, continuing con- 
trols on wages, prices, and taxes, and 
removal of the export tax were contribut- 
ing factors. 

New mines, already producing or in 
advanced stages of construction, were 
increasing productive capacity for copper, 
nickel, chromite, pyrite and sulfur, talc, 
and construction materials. The country's 
first zinc smelter was completed in Decem- 
ber. A new steelworks was under construc- 
tion at Koverhar, as were rolling mills at 
Raahe and Hämeenlinna, and an impor- 
tant merger took place between two pri- 


vately owned iron and steel companies. 
Several new plants for manufacturing sul- 
furic acid and other fertilizer materials 
was completed or under construction. A 
new cement works was operated in the 
arctic region. In the fuels sector, new 
plants were being added to the Porvoo 
refinery complex, a petrochemicals com- 
pany was formed, and an agreement was 
reached for constructing a nuclear power- 
plant at Loviisa. Imports of fuels were at 
record levels, and for the first time, oil 
provided more than 50 percent of the 
nation's energy requirements. 

Finland joined the Organization for Eco- 
nomic Cooperation and Development 
(OECD) in 1969. 


1 Physical scientist, Bureau of Mines, Washing- 
ton, D.C. 


PRODUCTION 


Production indices for major sectors of 


the mineral industry, for 1968 and the first 


10 months of 1969, were as follows: 


(1959 = 100) 


Sector 1968 1969 
Mining and quarrying........... 147 167 
Basic metal industries 270 314 
Nonmetallic mineral processing... 219 245 
Chemical industry. ............. 241 e 250 
Petroleum refining. . ............ 561 e 660 
All industry 182 197 


Estimate. 


Principal source: Central Bureau of Statisties 
(Helsinki). Bulletin of Statistics (Tilastokatsauksia); 


No. 12, 1969. 


Table 1.—- Finland: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 
METALS 
Chromium: 
Chromite concentrates, gross weight 6,384 86,196 71,326 
Chromic oxide eontennnnetetr kk 2,815 14,949 30,100 
Cobait: 
Mine output, metal content kk 1,800 1,700 1,650 
J ee unu é dd! E ELE AE D s 17 505 778 


See footnote at end of table. 


243 


244 MINERALS YEARBOOK, 1969 


Table 1.—Finland: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 
METALS Continued 
Copper: 
Mine output, metal eontennnꝶe k 29,836 80,188 e 838,250 
Metal, electrolytic... 2.22222 cc eee eee ee 34.173 35, 895 33.877 
Gd, A Ri wPIESERE RE troy ounces.. 20,281 21,380 18,872 
Iron and steel: 
Iron ore: 
Magnetite concentrate thousand tons 642 e 510 588 
Pelletized iron oxide (from pyrite)...................... do.... 299 841 296 
Roasted pyrite (purple ore di dme es Meu Md eee do.... 39 101 123 
c went iO dir do.... 1,017 1,039 1,162 
Ferrochromium. ................. -- cllc cL cllc lll elle ll. dO. ĩ́Zꝶä 8 8 26 
F %]Üiĩêið: ũ ie ³ A C e Lb do 411 700 951 
Se mimanufacturenwdmdnssss ccc cle carcel cec eccl. do.... 340 654 112 
Mead. ipe output, metal content... ...... Lc LLL LLL cl cll Lll c clo lll ee 4,186 4,524 4,553 
ickel: 
Mine output, metal content... ....... 2. Lc LLL Ll cl cc clle Lecce lr. 8,458 3,326 3,625 
Metal, ebtrolfßtleeeeee DRERM E REGE 8,003 8,327 8,722 
Sulfate, metal content... .. LLL ccc c cll ce LLL eee cae c eer eee 160 177 191 
Rare-earth metals: 
Lanthanide concentrate, gross weight. __....--..-..--...-.-----.--- 14,127 12,152 10,117 
Oxide content. uo ße ß ß eque Ec E Vd eie 500 402 855 
Selenium, metallkk . kilograms. . 6,696 7,296 6,197 
Silver. metal. VV((w pe aa ee Denia cue Euri troy ounces 623,000 677,000 625,000 
Titanium concentrate (ilmenite), gross weight....................---.-- 126,900 r 139,500 138,200 
Vanadium pentoxide. .... lc. cc coucou 2s E ˙· 8 2,093 2,139 2,403 
9: Metal content... cloche ee mesiep ĩV-A. ⅛ðV˙ß-⁰. yd Redde send 1,172 1,198 1.846 
inc: 
Mine output, metal contente... ..... Lc cl cc ee lll. 60,800 65,400 71,200 
Metalcore ſͥ ↄ ͤ . e CLA ML Ed ual. . dice due 1,084 
NONMETALS 
ARDOSLION oo 85 cere eet ot uec dew eu c dE si AT RTI P E 10,524 r 12,334 12,448 
Cement, hydraulic. .......-. 22222222222 Lll Ll eee thousand tons 1,514 1,476 1,759 
e e ße e UE E 1.619 1. 980 1,820 
Fh to och a econ ae / meo E E èͤ K A Sees r 54,744 54,427 „63, 000 
Fertilizers, manufactured: 
eech ³ A ei thousand tons NA NA 188 
Fee. ↄ / ᷣͤ c de Read tE i ad Dou 895 e 320 e 215 
6 oo ee ee uu yd yd yd do NA NA 934 
FFC 5ilewceczsereeneedeiA eue d erate sere Were Bose as do.... 230 210 218 
Limestone, all types do.... 8,269 r 3,726 e 4,000 
Pyrite: 
Gross Weight 7 ²⁵² see eu sews mecate enue BUS E at. do.... 712 774 „ 808 
Sulfur: content... a.a- conoce ce chides cetie eee qam. enced do.... 841 371 ¢ 378 
EE OD" ᷑K0 łP te k Ee a 61,000 65,000 «70,000 
Sulfur, byproduct (recovered): 
Elemental -> ß ñ ß E re Mi E 101,418 125,249 111,841 
Gaseous ins gſgdſdd‚’rb elec auae ĩ 181.891 205,088 192,846 
Tale and soapstone: 
b ͥ ⁰— rͤͥr . eae wee PM 2. 562 2,476 830,000 
Sh ðᷣ⁴ md d x cows cubic meters 150 e 200 NA 
Woll oo ee cede Sete aos Seka wees see's ee zm E 8,890 4,296 5,209 
MINERAL FUELS AND RELATED MATERIALS 
Coke, r ð⅛ V ³ĩðLÄ 88 thousand tons 136 * 125 e 127 
r e . eek voce do 25 26 30 
Gas, manufactured. ..........2 2. 2 2L LLL LLL lll... million cubic feet. . 2,560 2, 108 2,362 
Peat; for fuel us d W eee thousand tons e 100 e 100 109 
Petroleum refinery products: ! 
Gasoline ⁰˙ ;Üö—1õ = -m. = ai as a ets thousand tons 941 e 1,072 1,309 
5 and jet lel: ĩ e ce nace reload De eat 8 es 42 : 95 81 
Seite Occo ; 
Residual fuel oil·᷑ꝛTꝛn eccL ccce c ccce lllo c eee eee do.... 9.8 2.261 4,420 
Liquefied petroleum gases do.... 56 r 58 49 
Bitumen and otheeer᷑rõrkõkr r 295 339 876 
Total refinery products ccc Lc LLL ll ll. ll... do.... 4,447 t 5,483 6,735 
Total crude oil processed do.... 4,657 5,990 7,052 


* Estimate. r Revised. NA Not available. 
1 Source for 1968 data: OECD (Paris). Oil Statistics. 


TRADE 


Finland’s total commodity trade showed mineral commodities, however showed a 
a slight deficit in 1969, amounting to ———————— 
approximately $36 million.2 A surplus of Where necessary, values have been converted 


$44 million was realized in 1968. Trade in % E E to U.S. dollars at 
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Table 2.—Finland: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum metal, including alloys, all forma 
Cop pir 


Iron and steel: 
Ore and concentrate, except roasted pyrite._.._........-----.------.---.----- 
Roasted ByrIUB co ͥ ̃ ͥ0¹BwFE ]ð«ðͥU e ]ð é... ð v x.. A 
Metal: 


Steel, primary ſormZdmꝛꝭ 2.2 lc llllle cllc 2c c2 secca esas cac aca 
Semimanufacture s 


Platinum-group metals and silver: Metal, including alloys......... value, thousands. . 
Selenium, elementalllll!1111mln¶&¶d¶d&d¶d&dndsnsnsnLsns ceca sa sss eo2r cc 
Tin metal, including alloys, all form long tons 
Titanium: 
Ore and eenentttd ——˙ me 
Oxi 


Zinc: 
Ore and concentrattekuk.kk. „„ 


Other: 
Ashes and residues containing nonferrous metals. 
Oxides, hydroxides, and peroxides of metals, n.e.s_.......---.----------------- 
Metals, including alloys, all forms: 
Ikali and rare-earth metals. ........... 2... lc c ll c lel lll c ce eL cl. 
Base metais, D.08.. í»⁰wrꝶJ ⅛˙¾˙m— sete tee —D0h 8 


CC ²˙Wm..³˙¹.A ⁰ Nn eo NL mu i s EE e value, thousands 
Diatomite and other infusorial earths. sss 


Mics, hh y è d maed ee 
Precious and semiprecious stones, except diamond. ............... value, thousands. . 
Pyrite (gross lf ³oww. Bed REED EAM ataca ad E c Ea aS qe 
Stone, sand and gravel: 
Dimension stone ]«ð? ͥhy y d aEdas scat akt 
Limestone (except dimension P:ĩsßdFdh˖‚gz 2.2.2. lll lll LL cl cll lll l.l 
Sand, gravel, and other crushed roce«kc kl 
%%% ꝙ ᷣ ͤ—ůM;³ io eae escalas cei ck d am amd gei e 


Sulfur: 
Heerde ]] eter euutah deed eed beck 
PRA C. ] ddſddddddddddddddddddddddʒ/Gͥl 


Other nonmetals, n. e. s.: 
Oele dross and similar waste, not metal- bearing 
heren. eee 945 2222222 0 22 sehen NONE Eau a 


MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades, including briquets._............_-.---------------------------- 
Coke and mee ð maa dx E Rd mma Rd due EE 


PR/ ðͤĩ 
1 refinery products: 


1967 


2,648 


215 


11,922 
12,200 


121,501 
5,619 


4,906 
19 ds 


2,448 
57, 800 
7, 545 
2,648 

21 


$343 
5 
11 


40,431 
5,128 


2,491 
115,327 
184 


$21 
81,311 


9,887 
6,465 
NA 


7,710 
15,828 


NA 
67 


18,203 
6,710 
9,502 

502 


e 164,000 
24,953 
104,708 
94 

e 625 


245 


1968 


4,026 


NA 


10,825 
18,029 


170,628 
14,862 


10,470 
684,908 
844 
159,095 


9,399 


45,889 
4,287 
2,572 


125,947 
877 


8,274 


45,255 


NA 


(10:967 


NA 
82,698 


NA 
NA 


1,878 
14,027 
5,682 
680 


97,127 
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deficit of $352 million, an increase of $52 
million compared with the previous year. 


Table $.—Finland: Principal destinations 
of selected mineral commodity exports, 


E f i l oditi b bois 
dnd OF TEI CT aL mene (Thousand metric tons, unless otherwise specified) 
million, generated mainly by increases ——— 
$ i 8 po Commodity Quantity 
in iron, steel, nonferrous metals, and 
i Copper metal, i totalalaaalallll!l 24 
petroleum products, while the value of Common Market 9 
imports increased by 383 million, due JJC i 
? Iron 15 steel: i im 
mainly to heavy increases i tee mi- ron ore, total. 
y h pa js in stecl se Czechoslovakia..............- 98 
manufactures and crude oil. Pig iron, total 685 
The Government tax on exports, which CFC 
f : : United Kingdom 126 
was established at the time of devaluation ( EE 80 
in late 1967, was discontinued in April, Argentina --- 75 
Semimanufactures, total..........- 159 
1969. United Kingdom 68 
Sweden 36 
Common Market 32 
Nickel, unwrought, total... metric tons.. 2.925 
Sweden do 667 
Common Market do.... 1,791 
Zinc ore and concentrate, total 126 
Belgium- Luxembourg 60 
West Germany 43 
Petroleum products, total!! 186 
United Kingdom 114 
1Unwrought and semimanufactures, including 
alloys. 
Table 4.—Finland: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 
METALS 
Aluminum: 
Ore and neentesesee 7,786 NA 
Oxide and DY GrOxide 3:5 ee ea ni tare oe 16,726 12.259 
Metal, including alloys: 
IIõõ]˙Ü5r“Ü¹i. ³¹Ü . re ea tn eee ud 14,461 12,262 
Semimanufactures._...........--------------e eee e ee eee eee ee eee eee eee 13,782 14,362 
Antimony metal, including alloys, all forms._.......-.-...-------.--------------- 50 39 
Arsenic trioxide, pentoxide and acid 422 NA 
Chromium: 
FFI ⁵ðÜ Sere i eee eet ee 455 1,243 
Oxide and arif... epe ep M eke 319 NA 
Cobalt: 
Oxide and hydroxide... acunseececcaruacuweEeenx enr ea em cue R SU HE 8 NA 
Metal, including alloys, all forumeiessss „„ NA 4 
Copper metal, including alloys: 

P ]˙Üy ↄ eA k—k— dd y DLE SE Z- aiuis = 
Unwroughta p d e La D ste 6,628 8,165 
Semimanufacture ss 4,335 3,662 

Gold metal, unworked or partly worke cd troy ounces.. 96,227 NA 
Iron and steel: 
Ore and concentrate, except roasted pyrite._.........-------------.---------- 637,895 628,272 
Roasted fh ð ðVꝗĩ ³ðV— once eo ðdꝙͤͥ CI y 3.192 3. 505 
Metal: 
üůõĩõĩöẽðèẽi ff... mw. w I IE 111.861 67,904 
Pig iron, including cast iron 4,797 72 
Sponge iron, powder and shot... 1,979 8,303 
Ferre) npe Sud 10,914 14,532 
Steel, primary lO6MS 22.2 oes ec uosce e mesirecsuiumbu 8 51,210 20,521 
Semimanufactures: 
Bars, rods, angles, shapes, sections „ 120,952 160,963 
Universals, plates and sheets. 411,020 304,327 
Hoop and Strip cca. ³ꝛ¹wm/ tees 24,747 21,958 
Rails and accessoriee nns 1,296 298 
JJ A EE cc ELE - y ðx-gym ðõypv y Ced Le E 15, 591 12,475 
Tubes, pipes, and fittingꝶꝶꝶꝶꝶ .. 88,142 77,733 
Castings and forgings, rough) NA 230 
Lead 
)))ö/ͤ; ] Ü. ³·¹¹1wW“ͤͥ ẽl a A E ee y oe wee es 533 464 
Metal, including alloys: 
Unwrouglto ͥ cee eee ³Ü ee eat M cM E dC LE 8,529 8,521 
Semimanufactu resse n „ 84 1,696 
Magnesium metal, including alloys, all forms.........---------------------------- 86 9 
Manganese: 

te and enen EAE RREU Ee RAM wECNRE secu EE — 11,859 44,777 

»; ³o g — Ree eae ——— 58 65 


See footnote at end of table. 
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Table 4.—Finland: 


(Metric tons unless otherwise specified) 


Imports of mineral commodities— Continued 
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Commodity 1967 1968 
METALS Continued 
MéeIOUFVI Ie eee eee oe ete due ue LU ee ces 76-pound flasks.. 638 493 
Molybdenum metal, including alloys, all form 2 4 
Nickel: 
Ore and concentrates 6.55 loci numis y ee ee at 540 NA 
Metal, including alloys: 
SU ⁵ↄ²n.m ͥ] ERN ted Seti chan icc k LL ee 80 186 
IBC!!! 5.2 2m 05 xal ec Mus Hamas cale ee wie Slated 242 180 
SemimanufRet es; ] ]ðV ed mE QS iE e dee 236 172 
Platinum group metals thousand troy ounces. . 2,750 NA 
Silver metal, including alloy „„ dO. Lol 6,687 
Silicon, r ³ð ³ x tiu cea ds 148 N 
Tin: , 
P ³˙»W¾ͥt³]⁰⁰⁰⁰ͥ̃ ee ue Loue runc dees E A eU LU long tons 16 NA 
Metal, including alloys: 
IFA ³o·¹ümAſ dd do 237 243 
Semimanufactures. 2.252 2 ese ecco calor eaa eM raceEs der RR do.... 32 NA 
Titanium oxide8_..- oo ẽ— ...... chu a d eee eee eee 10 22 
J ungaten metal, including alloys, all forms... .............. 2... . lll ll eee ee 8 5 
inc: 
1:.m!m;u A Add d ꝛʒm k E a a da 381 362 
Metal, including alloys: 
Blue r pd Eu meum c UI mc d ters 222 289 
cc IRI yz y am ad E 6,741 5,482 
Semimanulacttires eee meia ce tds mu 38 488 
Other: 
Ore and concentrate of: 
Titanium, vanadium, tantalum, and zirconium................... 2. .-...- 57,019 NA 
Base metals, ß . ege e DR 35 NA 
Ash and residue containing nonferrous metals 489 241 
Metals, including alloys, all forms: 
r ß ß e LLL eid 42 NA 
Pyrophorie d ñ 88 2 NA 
Hase metals, n.e.8 ood ocular m0mßt ³ ⁰⁰w. 0D... create 8 108 108 
NONMETALS 
Abrasives, natural, n. e. s value, thousands 3212 3211 
PJ r MERC tT y sc aa 6,431 4,540 
Barite and ihne 64 NA 
Borates, crude, mm ĩ! ᷑ĩ CDSdwZER a QS SERM E Ee 2,539 NA 
%%% dou End ul DIE LL EM ee ³ ard 8 7,475 1,332 
J ³⅛o Ä Ä 6 ee ie sel M cee eaae eri EE E 10,209 9,706 
Clay and clay products (including all refractory brick) 
Crude Cla VS -olse sosen a ee oes Bee S ceu seek dee ean oe eee 245,877 235,057 
Chey aus 
fractory (including bricck!ꝭꝭũm 7777777 c46,067 37.186 
NONfCTYaCtOry 2220 ⅛ ⅛ w Meca Em a Os eiu d value, thousands $637 $718 
Cryolite and chiolite, natural... 2.2.2. 222 ccc c Lll lll llc lll c lla eee ee 62 NA 
Diamond: 
Gem, not set or trunn ggg value, thousands $190 $256 
%%% cs oun resumes suus uo LL 8 do 3143 $108 
G%%%%ô[§êǘ⅕ 0 dd ⁰mny eh E Ru LER MEME 8 1,264 NA 
Fertilizer materials: 
Crude, pet eee eee ese ] ;0 - 351,834 455, 666 
Manufactured: Y 
Nitrogeno- ß ß ee ee cm EE eee Seek 71,215 61,564 
RnR ene 
homas (basic) BlAg. c otec cca row ee RP aERS ete eee 13,686 11,513 
G OAM ͥ ³ mec So dS st 
, ß ß i ee Kad ah 180,579 201,918 
Other, including mixe cꝶũoudodo0oͥi· te „„ 1.145 2,493 
hb ðWWQAA eue E Eo ⁵ ͤ ³ y ĩ Lc cake ees 20,260 20,871 
FJC» ⁰ . ͤͥͤ .. ĩͤ LLLI M ( 88 4,356 NA 
Graphite, natural ß e e ve eee ee 346 NA 
Gypsüm , ³ZWͤ.. ⅛ð y ³⅛ -w ³ Ä ³ é teeesexcant 114,739 122,335 
EI! eu DREW 247 ð / ³ðV! ³ T 8 16 13 
JJV, ] nau du kae lecu camur ß PR ME 2,059 NA 
MiICR, TTT; E ³⁵³A ³⁰¹ w“ tng ĩð d 521 NA 
Pigments, mineral: 
Natural. erudec ß . . I allen 600 714 
Iron oxides, z ß p ea ea ß tens aee E 1,253 1,300 
Precious and semiprecious stone, except diamond: 
Naturals ͥ ↄ²˙˙1ũ: x ff ⁊ðx.o: h˖=0=·=„; ACE arduis value, thousands 3239 3176 
Mill. ⁵ði 8 3195 3127 
Salt (excluding e. ³7 ð yy y ue Musee 352,344 434.670 
Sodium and potassium compounds, n. e. s.: 
1177777 ³ÜũͤoQ:l. ᷣͤͤſ ĩ“, ³] , ] ͤ vrßkpw d M e LIN esr 5,403 18,687 
Caustic potash ß, ße ß AD LEE 296 237 
Stone, sand and gravel: 
Dimension Stone d ß ee als me c. 2,164 2,827 
Dolomite, chiefly refractory grade 3,778 NA 
Gravel and crushed rock_____.-....-.--.-------------------- eee ee 4,226 NA 
Limestone, except dimensio unn 224,919 234,305 
Quartz and quartzite... ð cee ewe y 1,699 1,273 
Sand, excluding metal-bearing...............-.-..-..-----.------------ eee 84, 640 85,957 


See footnote at end of table. 
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Table 4.—Finland: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 
NONMETAL8— Continued 
Sulfur: 
Elemental-.22-.aolccccueebbududithcatituasses dade ecu adis Eus 51,235 84,151 
I ͥ᷑, ?ͥ¹üö3ñmöũ :::. ee kx yd M A LLL ae te 30 27 
Pendl y 4.919 4,381 
Other nonmetals, n.e.s.: 
Slag, dross and similar waste, not metal-bearing: 
From manufacture of iron and 8teel.... 2.2: 2:2 LLL LLL LL LL cc cc cce sca 5,925 NA 
Slag and- ash, N6 S- 5. ooo oo eee Add cece cece utes 2,300 NA 
Other mineral materials pode Al ea Ah tea ee abd a d 8 1,231 NA 
Oxides and hydroxides of magnesium, strontium e ooo REL 6,812 5.772 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, nat urallllllllllèXndln..n.n.nn cec ec ee eee 815 860 
h cee ee at ³ðĩ³A.. h-; i rud am n et 8,172 8,732 
Coal, all grades, including briquetnnsss 2 2. 2l... Lll. -l- thousand tons 2,069 2,094 
Coke and semicoke.  ... ccllllln2lo2w$qge2l0ec2de. reed tle aULde uud do.... 736 662 
Gas, hydrocarbon, liquefied.............-...----------------------------- do.... 6 9 
Petroleum: 
Crude ard partly rene. lo zLTRa nc esee do.... 4,970 5,814 
Refinery producta: 
Cẽ s o yd eee coe A de etur do 102 49 
Kerosine- c uo ete eee uten ³ð ð d - km. EL RE S UL M: do.... 26 30 
Distillate fuel t ] ĩ«è?5òuv ð2zZdj 8 do 1. 861 1.943 
RPA ð Ad ³ ⁰¶⁰yy k eee aeu do 978 934 
p . . . C EE do 68 67 
f ß . Lu Leere do 223 235 
Mineral tar and other crude chemicals derived from coal, petroleum or gas do 17 14 


NA Not available. 


Table 5.—Finland: Principal sources of 
selected mineral commodity imports, 1968 


(Thousand metric tons) 


Commodity Quantity 
Aluminum metal, ! total. .............- 21 
SSR Ch ² T8 7 
Roo "RC OUS VERSES: 6 
F/((Cô§ͥ ͤͤo— ͤ cu ete icr 4 
Copper meral CCC 12 
Zambi /e! ed ewe de 4 
. ]ĩ¹—ß .. cu 3 
Iron ore, totaaaaaallnnnns 628 
// Soe A 421 
Nell odo d iet E 159 
Iron and steel semimanufactures, total 584 
Sweden ean ↄ : bs 8 96 
USSR pct hence, eo mx EET 84 
United Kingdom 68 
Fertilizer materials: 
Phosphatic, p erude, total. 456 
6.8.8 MOROCCO CUERPO Nor De 294 
Morice tla eas atlas IEEE gles 147 
Potassic, manufactured, total. 202 
US GR os, Bs aac e epu E ed 69 
West Germany 69 
East Germany...............- 55 
Salt. ,.. aes 435 
Netherlands 184 
East Europe... e 167 
Coal, total ³ðV-A r A zl exe £c 2,094 
Poland. 232205 eh ee 8 1,662 
WSS Rede eons oe 6 ee Sas ser e 427 
Petroleum, crude, total................ 5,514 
SSE ee ae ee ee el 5,197 
FI. Pe eta ĩ 8 617 
Petroleum products, total 3,272 
SiR cece 3 2,638 
V eneruücla 252 ͤ NE 192 
Rumania 189 


! Unwrought and semimanufactures, including 
alloys. 
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COMMODITY REVIEW 


METALS 


Chromium.—Output of chromite from 
the Elijárvi deposits near Kemi was almost 
doubled in 1969. The mine concentrator 
was completed in midyear, and the ferro- 
chromium plant at Tornio had its first 
full year of production. Crude ore produc- 
tion totaled 212,000 tons. Increased output 
was expected in 1970. 


The concentrator has a processing capac- 
ity of about 400,000 tons of crude ore per 
year. A single stage of autogenous grinding 
is used to reduce the ore to a fineness of 
40 percent through 200 mesh, after which 
it is deslimed, dried, and concentrated by 
high-intensity magnetic separators. The 
concentrate has a fineness of 20 percent 
through 200 mesh and contains 98 percent 
chromite. The chromite has a Cr:Fe ratio 
of approximately 1.7. Part of the concen- 
trate will be sold as foundry sand, but 
most will be smelted at Tornio. (See Ferro- 
chromium). 


Cobalt.—Output of cobalt metal at Kok- 
kola in 1969 was approximately 65 percent 
of the plant’s rated capacity. The principal 
source of cobalt was pyrite concentrate 
produced at the Outokumpu mine, which 
contains approximately 0.7 percent cobalt. 
Byproducts of the plant include iron oxide 
(purple ore) and small quantities of 
copper, nickcl, and zinc. The nonferrous 
metals are precipitated as sulfides from 
cobaltous sulfate solution. 


In addition, 212 tons of cobalt hydroxide 
were reportedly produced, probably from 
the nickel refinery at Harjavalta. 


Copper and Nickel.—Increased output of 
mine copper in 1969 was due to the first 
full year of production at the Luikonlahti 
mine, 25 miles northwest of Outokumpu. 
The mine, which is owned by a private 
concern, Myllykosken Papcritehdas Oy., 
produced 21.000 tons of copper concentrate 
which was sold to Outokumpu Oy. Pyrr- 
hotite concentrate was sold to Rikkihappo 
Oy. for production of sulfuric acid at Siil- 
injárvi. Crude ore reserves at Luikonlahti 
were reportedly 8 million tons, enough for 
20 years at the expected rate of produc- 
tion. The ore contains 1 to 1.5 percent 
copper, 0.8 to 1 percent zinc. and 22 per- 
cent sulfur. Nickel and cobalt are also 
reported to occur in the ore. 


Open pit mining of copper ore at the 
Virtasalmi mine was stopped in mid-1969, 
to allow the mine concentrator to process 
nickel-copper ore from a new mine at Tclk- 
kala. The mine was opened in 1969 by the 
Outokumpu company, producing 18,260 
tons of nickel concentrates (3.5 percent 
Ni) and 251 tons of copper concentrates. 
The Telkkälä ore contains about ] percent 
nickel and 0.3 percent copper. Further 
details were not available. 

Mining of nickel-copper ore at Hitura, 
about 60 miles east of Kokkola, was sched- 
uled by Outokumpu Oy. to begin in July 
1970. The Hitura deposits, which have 
been under development for several years 
were rcported in 1964 to contain at least 5 
million tons of ore with an average metal 
content of 0.7 percent Ni and 0.26 percent 
Cu. Similar ore was formerly produced in 
this district at the Makola mine, yielding 
concentrates containing approximately 5.5 
percent nickel, 3.5 percent copper, and 0.4 
percent. cobalt. l 

Development of the Vuonos mine, 3 
miles east of Outokumpu, was continued 
in 1969. Mining of nickel ore by open pit 
methods was scheduled to begin in late 
1971, at the rate of 1.5 million tons 
annually; underground, production of 
copper ore was to start a year later, at the 
rate of 300,000 tons annually. This mine 
will be the largest in Finland, annually 
producing about 2,000 tons of nickel, 9,000 
tons of copper, 72,000 tons of cobaltiferous 
pyrite, and small quantities of zinc. Mini- 
mum reserves of nickel ore were 20 million 
tons; no figure was available for copper 
ore reserves, Investment by Outokumpu 
Oy. in development of the Vuonos deposit 
was estimated at more than $20 million. 

Nickel concentrates processed at the Har- 
javalta smelter in 1969 included 5,000 tons 
of purchased material, probably imported 
from Norway. Since 1967, A/S Titania, the 
Norwegian producer of ilmenite, has pro- 
duced a nickel concentrate similar in 
nickel content (5.5 percent) to that pro- 
duced in Finland at the Kotalahti mine. 
The Norwegian concentrate has been 
exported to Finland. 

Iron and Steel.—Most of Finland's iron 
and steelmaking capacity in the private 
scctor was consolidated under a single 
company in 1969. The new company, 
known as Ovako, was formed by a merger 
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of Oy Vuoksenniska Ab with Oy Fiskars 
Ab. Ovako plants, which include the works 
at Imatra, Turku, Koverhar, and Ammine- 
fors, had an aggregate annual production 
capacity of 450.000 tons of pig iron, 
350,000 tons of crude steel, and 350,000 
tons of rolled products in 1969. This rep- 
resents more than 90 percent of primary 
capacity in the private sector. Production 
capacity of the largest remaining inde- 
pendent firm, Oy Wärtsilä Ab, was approx- 
imately 20,000 tons of synthetic pig iron 
and 60,000 tons of steel, based largely on 
purchased metal. 

Iron Ore—The Otanmaki and Raajarvi 
underground mines. continued to account 
for all production of magnetite concen- 
trate. Compared with 1968, output from 
Otanmáki rose 12 percent to 274,800 tons, 
while that from Raajárvi increased 19 per- 
cent to 312,900 tons. Both mines are 
owned and operated by Rautaruukki Oy., 
the State-controlled iron and steel com- 
pany. The remaining 419,000 tons of iron 
oxide concentrate was obtained from pyrite 
at the Kokkola works of Outokumpu Oy. 
Imports of iron ore in 1969 totaled 1.2 
million tons; exports were 225,000 tons. 

Iron deposits in the Kolari district of 
north Finland, ncar the Swedish border, 
were being developed by Rautaruukki Oy. 
Mining was scheduled to begin in 1974. 
The company has been investigating the 
iron ores of this arca for several years. 

Ferrochromium.—Output of the new 
ferrochromium plant near Tornio in 1969 
was approximately 90 percent of produc- 
tion capacity. Average chromium content 
of the product was 57 percent. 

The plant is located 25 miles west of the 
chromite mine near Kemi. Minc concen- 
trate is reground at the plant to 80 per- 
cent through 200 mesh, then pelletized and 
sintered before charging into a 15,000 kil- 
ovolt-ampere electric furnace, The furnace 
has a production capacity of 28.000 metric 
tons of ferrochromium annually, requiring 
about 70,000 tons of chromite concentrate. 

Exports of ferrochromium increased to 
nearly 20,000 tons, compared with 600 tons 
in 1968. The product was marketed 
through Metall und Rohstoff A.G. of Zug, 
Switzerland. 

Pig iron.—Virtually all of the increase in 
output of pig iron in 1969 was due to a 
20-percent rise in production at the Raahe 
works of Rautaruukki Oy. Production from 
blast furnaces at Turku and Kovarhar was 
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approximatcly the same as in 1968, but 
ironmaking capacity at cach of these 
plants was being increased by 50,000 tons. 
By 1971, annual capacity at Turku will 
increase to 200,000 tons and that at Kover- 
har will increase to 350,000 tons. 

With increasing domestic demand, 
exports of pig iron continued to decline. 
Exports were 118,000 tons less than in 
1968. This trend was expected to continue, 
with a drastic reduction expected in 1971 
when the steclworks at Koverhar is com- 
pleted. 

Steel. Output of crude steel from the 
oxygen stcelworks at Raahe increased by 66 
percent in 1969, to 526,000 tons or about 
80 percent of capacity. The Ovako com- 
pany produced 246,000 tons from electric 
furnaces at Imatra and 103,000 tons of 
open hearth steel at Amminefors. 

Steelmaking capacity of Ovako will 
increase by about 280.000 tons annually in 
1971, when the Koverhar works is com- 
pleted. Two 50-ton Linz-Donawitz (LD) 
converters and two 4-strand continous cast- 
ing machines werc being installed. This 
project will increase Ovako stcelmaking 
capacity to 630,000 tons annually, nearly 
equal to the capacity of the State-owned 
steelworks at Raahe. The Koverhar works 
is partly owned by the Stora Kopparbergs 
Bergslags company of Sweden. 

Oy. Wärtsilä Ab was adding a new elec- 
tric steel furnace at its Taalintehdas (Dals- 
bruk) works. The furnace will increase 
steclmaking capacity of the plant by 40,000 
tons annually. 

Steel Semimanufactures.—Output of 
rolled steel. products by Ovako was 319,000 
tons, most of which was delivered to the 
home market. The Imatra plant produced 
206,000 tons and the remainder was pro- 
duced at Amminefors. At Raahe. 329,000 
tons of steel plate was produced from 
478,000 tons of cast slab. 

Construction of a hot-rolling mill for 
sheet, with an annual capacity of 230,000 
tons, was continued at Raahe by Rauta- 
ruukki Oy. The company also began con- 
struction of a cold-rolling mill at Hämeen- 
linna, with an annual capacity of 200,000 
tons. Galvanizing lines were also being 
built at Hámeenlinna. Both rolling mills 
were scheduled for completion by 1972. 

Total exports of steel increased by 88,000 
tons compared with 1968. Exports of 
ingots, slabs, and other crude forms rose 
by 46,000 tons; exports of sheets and plates 
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increased by 36,000 tons. Total imports of 
stecl increased by 102,000 tons, of which 
the largest item was a 40,000-ton rise in 
imports of bars, rods, and sections. 

Rare-Earth Metals.—Typpi Oy. contin- 
ued to recover rare-earth compounds, 
partly from lanthanide concentrates pro- 
duced in Finland and partly from apatite 
imported from the Soviet Union. Sales of 
rare-earth compounds by the company in 
1969 totaled 189 tons, compared with 58 
tons in 1968. From its research on the 
practical application of rare earths, the 
company regarded the manufacture of 
europium-yttrium-vanadate lamp bulbs as 
technically feasible. 

Titanium.—Exports of ilmenite concen- 
trate declined to 13,000 tons in 1969, the 
lowest level in many years. This was due 
possibly to increased domestic require- 
ments, as the capacity of the Vuorikemia 
Works of Rikkihappo Oy. was reportedly 
increased by 50 percent to an estimated 
45,000 tons of titanium dioxide annually. 
More than 80 percent of the output of 
this plant is exported, and the parent 
company stated that in 1969, exports of 
titanium dioxide accounted for 10 percent 
of all international trade in this commod- 
ity. Exports of titanium dioxide and pig- 
ment totaled 31,000 tons in 1969 and were 
valued at approximately $11 million. 

Vanadium.—A lo- percent increase in 
output of vanadium-bearing magnetite 
concentrate at the Otanmäki mine was 
responsible for the 12 percent rise in 
output of vanadium pentoxide in 1969. 
Exports of vanadium compounds rose to 
2.779 tons, valued at $4.4 million. Rikki- 
hoppo Oy., the State-owned chemical com- 
Pany, was producing a vanadium com- 
pound for use as a catalyst in manufacture 
of sulfuric acid. 

Zinc.—Zinc was refined from domestic 
ores for the first time in 1969, as the zinc 
plant at the Kokkola works of Outokumpu 
Oy. was completed in December. Nominal 
output capacity of the plant was 90,000 
tons annually of zinc analyzing 99.995 per- 
cent Zn. Byproduct metals will include 
cadmium, to be refined at Kokkola, and a 
copper residue, to be processed at Harja- 
valta. About 90 percent of the zinc will be 
exported. 

Finland's output of zinc concentrates, 
currently running about 130,000 tons 
annually, has been exported mainly to Bel- 
gium and West Germany. Exports to all 
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countries in 1969 totaled 134,000 
valued at nearly $9 million. 


tons 


NONMETALS 


Asbestos.—Although reported production 
of asbestos was essentially unchanged from 
the 1968 level, exports increased by 16 per- 
cent to nearly 12,000 tons in 1969. 

Anthophylite was the only type of 
asbestos produced. All production appar- 
ently came from the Paakkila open pit 
mine, east of K'iopio, operated by Parais- 
ten. Kalkkivuori Oy. This mine employed 
17 workers in 1968, producing 269,000 tons 
of rock, from which 25,000 tons of concen- 
trating ore was obtained. About 95 percent 
of the asbestos produced was of fiber 
grade; the remainder was flour. 

Cement and Other Construction Mate- 
rials.—The rise in output of cement in 
1969 reflected a recovery in building con- 
struction after 2 ycars of static conditions. 
Investment in industrial, commercial, and 
residential construction was considerably 
above the leve] of 1968, and the volume of 
buildings completed increased by 19 per- 
cent. Production in the clay, glass, and 
stone-processing industries accelerated 
throughout the year and was 13 percent 
greater than in 1968. Exports of nonmctal- 
lic mineral products also increased, partic- 
ularly glass and cement. 

A new cement plant, with an annual 
production capacity of 200.000 tons, was 
operated by Paraisten Kalkkivuori in 1969. 
The plant is located at Kolari, about 65 
miles north of the arctic circle. 


Feldspar and Quartz.—Increased output 
of feldspar and quartz appeared to be due 
mainly to activities of Lohjan Kalkkitehdas 
Oy. The company produced 50,000 tons of 
feldspar and 46,000 tons of quartz in 1969, 
comparcd with 43,000 tons and 38,000 tons, 
respectively, in 1968. The company's main 
operations were at Kemió, where a new 
flotation mill began processing pegmatite in 
1967, and at Nilsiä, where a sericitic 
quartzite is quarricd. Crude ore production 
in 1968 was 85,000 tons at Kcmió and 
49,000 tons at Nilsiä. 

Paraisten Kalkkivuori Oy. accounted for 
the rest of the nation's output, from mines 
at Haapaluoma, Kaatiala, and at Kankan- 
pää where a new quartz mine was opened 
in 1969. 

Fertilizer Materials.— Technical and eco- 
nomic research by Apatiiti Oy. on large, 
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low-grade (10 percent P205) deposits of 
apatite near Siilinjärvi, indicated that 
exploitation would be uneconomic at the 
present time. Plans to develop the deposits 
were postponed indefinitely. The separa- 
tion of apatite from calcite was reported 
to be difficult. 

Rautaruukki Oy. continued investigations 
of apatite deposits in the Savukoski area of 
Lapland. 

A new fertilizer works was brought on 
stream by Rikkihappo Oy. at Siilinjarvi in 
1969. The works includes a sulfuric acid 
plant (capacity 230,000 tons monohydrate 
per year) a phosphoric acid plant (75,000 
tons P2Os per year), and monoammonium 
phosphate plant (150,000 tons per year). 
The monoammonium phosphate will be 
used as raw matcrial in the production of 
concentrated compound fertilizers in the 
company's plants at Kotka, Kokkola, and 
Harjavalta. Mineral raw materials for the 
Siilinjärvi works include pyrrhotite from 
the Luikonlahti mine, and apatite from the 
Kola deposits of the U.S.S.R. 

A new ammonia plant was completed at 
Oulu by Typpi Oy. in 1969. The plant 
has a production capacity of 250.000 tons 
annually, using naphtha as raw material. 
The Oulu works supplied about 240,000 
tons of fertilizers to the Finnish market in 
1969, about 20 percent of the total supply. 
While nitrogenous fertilizer is the princi- 
pal product, the works 
37,000 tons of apatite and 25,000 tons of 
potassium salts. 

Imports in 1969 included 507.000 tons of 
crude phosphate and 182,000 tons of potas- 
sium salts. Consumption was approxi- 
mately 153,000 tons nitrogen, 173,000 tons 
P2Os, and 132,000 tons K20. 

Pyrite and Sulfur.—The rise in produc- 
tion of pyrite in 1969 was due mainly to 
increascd processing of old tailings at Out- 
okumpu. No figures were available for pyr- 
rhotite produced at the Luikonlahti mine, 
nor of the sulfur recovered from this 
material as acid at Siilinjárvi. 

Rikkihappo Oy. was expanding its pro- 
duction capacity for sulfuric acid at both 
Kokkola and Harjavalta by 90,000 tons 
annually. The new plant at Harjavalta was 
scheduled for completion in the fall of 
1970. Expansion of the Kokkola plant will 
probably be completed in 1971. At both 
localities, the company uses sulfur dioxide 
obtained from smelters of Outokumpu Oy. 
Output of sulfuric acid by Rikkihappo in 


also consumed ' 
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1969 increased to 675,000 tons, compared 
with 596,000 tons in 1968. 

A plant for recovery of sulfur was sched- 
uled to be installed at the Porvoo petro- 
leum rcfinery by 1972. 


MINERAL FUELS 


Coal and Coke.—Imports of solid fuels 
rose 17 percent above the 1968 level, due 
mainly to a heavy increase in consumption 
for power gencration and space hcating. 
Imports included 2.46 million tons of coal 
and 762.000 tons of coke. Consumption of 
coal and coke in 1968 and 1969 is shown 
in the following tabulation, in thousand 
metric tons: 


1968 1969 
Coal 

Electric power generation 854 1,249 
Locomotive fuel! 82 63 
Paper and wood industry. ....... 780 756 
Other industries 423 538 
Gas and coke manufacture 161 155 
Space heating 58 118 
Totál. uoto seks 2,358 2,909 

Coke 
Metals reduction 732 797 
Other industries 4 10 
Space heating 65 184 
/ ( reas n 801 991 


Imports of coal and coke from Poland 
were expected to increase in 1970, under a 
trade agreement signed in late 1969. Com- 
bincd imports of these fuels from Poland, 
annually aggregating about 1.7 million 
tons, will rise to 2.1 million tons. 

Nuclear Energy.—In mid-1969, an 
agreement was signed by Finland with the 
Soviet Union for construction of a nuclear 
powerplant at Loviisa, 50 miles east of 
Helsinki. The plant will have a generating 
capacity of 440 megawatts of electricity 
and is to be completed in 1975. 

Petroleum.—The share provided by oil 
in Finland's total consumption of energy 
exceeded. 50 percent for the first time in 
1969. Imports of crude oil rose 21 percent, 
while consumption and refinery output 
rose 17 percent, as compared with 1968. 

Imports of crude oil totaled approxi- 
mately 7.1 million tons, of which 65 per- 
cent was supplied by the Soviet Union and 
the remainder by Iran. Imports from Iran 
than tripled, compared with 1968. 

Refinery throughput. was approximately 
equal to imports, with 4.4 million tons 
processed at Porvoo and 2.7 million tons at 
Naantali. Of the total crude oil processed, 
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72 percent was from the U.S.S.R., 26 per- 
cent from Iran, and 2 percent was bitumen 
crude from Venezuela. Output of refined 
products by Neste Oy. was equivalent to 
715 percent of national consumption. 
Total sales by the company in 1969 were 
6.86 million tons, of which 55 percent 
went to marketing companies, 39 percent 
to consumers, and 6 percent was exported. 
Exports of refined products more than tri- 
pled, compared with 1968, while imports 
declined slightly. 
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New facilities under construction at 
Porvoo included a bitumen plant, scheduled 
for completion in 1970; an ethylene plant, 
scheduled for completion in 1971; and 
equipment for increasing production of 
middle distillates, to be installed by mid- 
1972. The ethylene plant, costing about 
$38 million, will produce raw materials for 
the petrochemicals industry. The petro- 
chemicals company, Pekema Oy, was orga- 
nized in 1969 and is owned 44 percent by 
Neste Oy. 


Ng Google 


The Mineral Industry of France 


By L. Nahai? 


During 1969 the French economy main- 
tained a high level of activity. The Gross 
national product (GNP) totaled $116 
billion,2 a 15-percent growth—8 percent 
in volume and 7 percent in price. How- 
ever, the growth rate is somewhat exagger- 
ated because of the substantial interrup- 
tion of production in May and June 1968. 

The main factors in increase of the 
GNP were demand for investment goods 
by industry and higher consumer spending. 
Overall increase in investment by the Gov- 
ernment and private industry was 9.5 per- 
cent more in volume and 15.7 more in 
price. In the mineral industry, investments 
were principally in iron and steel, iron 
ore, potash, and coal. 

The French franc was devalued by 12.5 
percent on August 8, and this led to price 
increase for imported and domestic coal. 
However, the devaluation did not ad- 
versely affect the level of imports of the 
principal minerals and metals that France 
imports. 


available, was about $1,714 million,’ 
equivalent to 1.5 percent of the GNP for 
the same year. Distribution of mineral out- 
put value by commodity group did not 
vary much from the previous year and was 
as follows in million dollars. Energy prod- 
ucts (including uranium), 746; quarry 
products, 610; nonmetallic minerals other 
than quarry products, 192; and metallic 
minerals, 167. Solid fuels ranked first in 
value ($567 million), followed by sand 
and gravel ($234 million) .* 

As of December 31, 1968, personnel em- 
ployed in the extractive industry, other 
than quarrying, totaled 183,487 a decline 
of 19,775 from the 1967 total. Declines in 
employment at coal mines accounted for 
18,079 persons and at iron mines for 1,749. 
Employment in quarries in 1968 totaled 
104,000 but this included labor employed 
in processing quarry products and fabricat- 
ing concrete products. Labor in extraction 
alone may have been half of the above 


The value of crude mineral output in figure. Cement plants employed about 
1968, the last year for which data were 14,000 in 1969. 
PRODUCTION 


The level of production for the three 
principal metallic minerals (iron, lead, and 
zinc) that France produces was about the 
same as in 1968, but was generally higher 
for the main nonmetallic minerals (sulfur, 
potash, and fluorspar) . Production data for 
quarry products for 1969 were not avail- 
able, but in view of the high level of de- 
mand in the economy, the level of output 
may have been higher than in 1968. The 
output of the principal metals produced in 
the country (aluminum, lead, zinc, and 
iron and steel) increased; the highest in- 
crease for iron and steel. Among the fuels, 


the decline in coal production continued, 
but there was a significant increase in na- 
tural gas output and a 7 percent decline in 
domestic crude petroleum production. 


1Special Assistant for International Activities, 
Bureau of Mines, Washington, D.C. 

2 Where necessary values have been converted 
from francs (Fr.) to U.S. dollars at the yearend 
rate of Fr. 1—US$0.180044, except as noted. 

3 Computed at the 1968 rate of exchange of Fr. 
] —US$0.20255. 

* Ministere du Développement Industriel et 
Scientifique. Burcau de Documentation miniére. 
Statistiques de l'Industrie Minérale 1968. Minis- 
try of Industrial and Scientific Development. Sta- 
tistics of The Mineral Industry, 1968. Paris, 
France, February 1970, p. 7. 
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Table 1.—France: Indexes of industrial production 


(1962 =100) 

Change, 

1968 1969 1968-69 

(percent) 
All industrial production including construction and public works. 135 150 11.1 
All industrial production excluding construction and public Work 134 151 12.7 
Solid füelR. icu ð⅛ ⁵ ↄ uiii ui noL 82 80 —2.4 
Crude pete ð oo... De e 113 105 —7.1 
N ³o˙—mimA. 0; ⁰õʒ=yd at ode ⁰⁰ sees Seema ke ease 123 140 13.8 
Petroleum processed. ; r ͥõ¶MHweierr DRIwWOw-pAEENeDRESH eS 201 227 12.9 
Electricity -endeeun Seka od tek E LL E 143 160 11.9 
PRON OG. ots Gn ee Sie Dae Ba ceed yy ĩↄ cu 8 83 84 1.2 
None ð y Ecc iurare ce 148 NA NA 
0h ²˙ I rr ⁰⁰y 119 132 10.9 
Nonferrous n eed aem A 125 134 7.2 
Construction materials and ceramics 152 171 12.5 
Chemical rr“; ³ĩ³q/ͥ ͥͥ ẽẽ a cok LE AE 161 189 17.4 
Building and public ser Reve xRREe eu de xaO AE 189 144 8.6 


NA Not available. 


Source: Institut National de la Statistique et des Études Economiques (Paris). Bulletin Mensuel de Statis- 


tique. March 1970, pp. 81-82; June 1970, pp. 11-12. 


Table 2.—France: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 » 
METALS 
Aluminum: 
Bauxite, gross weigh. thousand tons.. 2,818 r 2,713 2,773 
Alumina: 
ae, ñ pp a aa I e aeaa aa 1,024,000 71,029,623 1,050,000 
Caleined. fd EDI eis ee i r 919,788 961,862 991,241 
Metal: 
FFII oddwezweriim See os Lipa dL Mt atc ae 861,214 r 865,700 871,700 
Sl ³ð»A. ³ y y 63. 000 73, 600 88,000 
Semimanufactures. |... 2.222 c cL LLL LL LLL eee eee eee 225,577 232,918 803,000 
Castings eR TELE TP EE 105,400 110,000 124,000 
Antimony: 
Mine output, content of ore kk. J7/öͥͤͤ —ͥ 8 
Ill A ⁰ͥ⁰¶⁰d 1.091 r 1,331 2,129 
Armenie$. c ⅛ ]i?§ ⅛ K E EE oes E S RA Lia eee 10,646 6,404 
Bismuth metal... knn. wawa A E ete. kilograms. . 60,515 64,000 NA 
Cadmium metal. ..oscanoiue tee Seek circi veces 499 550 NA 
Cooper. Et: m EDU ee ah 919 800 NA 
oppe 
Mine outputs metal contenmgdt 405 391 889 
ta 
Blister (ss end y ...... 7,700 NA NA 
Refined: 
Seer 29, 000 28,153 NA 
From SCS Pesan sss ee eee eee oie sel 8,000 8,238 NA 
dais I ES epee dE Rd eds ce 37,060 86,391 87, 000 
old: 
Mine output, metal eon tent. troy ounces.. 62, 694 58, 450 54.946 
JJJöCöĩ§5dẽß ⅛ rae do 69, 800 r 55, 000 48,000 
Iron and steel: 
Iron ore and concentrate thousand tons 49,220 55,238 55, 425 
Pig iron (including blast furnace alloys) )))) do.... 15,710 16,450 18,212 
Of which spiegeleisen and high-carbon ferromanganese. do 320 374 421 
Other ferroalloys.._...........----.------------------ do.... t 294 r 321 339 
Steel, ingots and casting do.... 19,655 20 , 409 22,611 
Steel semimanufactures._......-....----.-.--.-------- do.... 14,847 15,711 17,481 
Mine output, metal content 21,356 127,117 29, 909 
Metal: 
r r T ee ete tates 114.010 99,934 107,930 
C ² Pg ee e Lees cipue 14,606 22,900 19,820 
Antimonial lead ꝛzImwmwiꝛmꝛi᷑ii᷑ UU 15,427 25,400 28,050 
Total refined lſesddddddddddd uiRacv ex acm 144,048 r 148,234 155,800 
1 metal, including secondarVꝰꝰꝰ/ . 4.164 4.480 4,400 
an 
lean and concentrate, gross weight__.._.......-.-...-.----.-.- 2,304 2,602 NA 
Nickel, metal content of pure nickel, ferronickel, and nickel oxide 11,717 r 9,273 9,483 
Sed. c cu cea Let tr E EE 19,408 21,964 NA 


See footnotes at end of table. 
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Table 2.—France: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 » 
METAL8— Continued 
Silver: 
Mine output, metal content thousand troy ounces. . 2,168 2,166 2,396 
Metal (content of final smelter produet ) do.... 4,716 5,722 4.185 
Tin concentrate, metal content long tons t 447 878 249 
Tungsten concentrate, metal contene kk 20 16 89 
Uranium: 
Mine output, metal eon tene r 1,255 r 1,250 1,362 
7i Concentrate, metal conte kk 1,640 1,642 1,716 
nc: 
Mine output, metal contene t 24,669 21,806 19,978 
Metal, including secondary: 
Jö§—·ê—Üü ̃ ] ...... EE E a 185, 688 207,414 258 , 500 
Dust... o eee Bes ote Oe ui LE Ce E apes 5,150 r 6,198 T. 
NONMETALS 
Alabaster? 226 ß e ß d iE 1,640 1,550 NA 
/ ood bbe ciu s cuo S eub ] AA ete a su mE 150 500 ........- 
VJ ic ete aerate eae ee ere DL m 8 101,997 90,932 95,000 
Bromine, elemental.................... eee eee eee 13,070 14,140 NA 
Cement, all types thousand tons.. 24,418 25,393 27,548 
Ca cee ac a tee ee d ĩ 8 do.... 3,839 8,835 NA 
Clays: 
FCC! ͥͥͥͥ]ið⁴ͥ ceo eae y A E eae 14,687 23 , 227 NA 
Brick and tile ca thousand tons 9,934 10,272 NA 
Ceramic and pottery cla. 67 , 543 495,853 NA 
Clay and marl for cement industry. ............ thousand tons. . 10,684 10,472 NA 
Kaolin and kaolinitic ela g 438,160 439,868 NA 
Refractory ela thousand tons. . 781 728 NA 
Diatomite ß . ee P UM E DE 159,624 170,650 NA 
Feldspar and pegmatitee ns 179,843 171,483 NA 
Fertilizer materials: 
Crude (natural): 
Phosphatic chalk.................-.. Llc l cllc l llle Lll l.l. 64,500 32,150 NA 
Potash: 
Gross weighgnt.. thousand tons 11,694 11,720 11,971 
KO equivalent... ............ 2.2... lll... do.... r 1,938 r 1,857 1,938 
KO equivalent (marketable).......................- 1,818 1,719 1,794 
Manufactured: 
Nitrogenous, nitrogen content thousand tons t 1,296 1,386 1,405 
Phosphatic: § 
Superphosphate: gross weight... do.... 1,496 1,520 1,433 
Thomas slg. oon . . 8 do 2,869 2,519 2,615 
„ lo coit Sa oes eA en ead tae do.... 1,780 1,680 1,770 
Mixed, gross weight. do.... 6,187 6,528 6. 456 
Fluorspar, marketable J y 8 244, 418 261,000 800,000 
III eunt bes is ĩͤ v D eK ee thousand tons 4.120 8,78 NA 
Gypsum and anhydrite, erudde ek. do.... 5,192 6,315 NA 
Lime: 
MN poor E a.m M 
i Iv Mc" pr O...- : : 
ica ln J ] ꝗ ² ↄ ⁵ↄ dd ( 286 1. 524 NA 
Pigments, natural mineral, iron oxide. 5. 049 5. 100 NA 
Pümice dd . ew AIL dE 626 592 NA 
Pozzolana and la pill iii 723,385 726,202 NA 
Pyrite, gross weight. 1]llll!l,! ð 85,380 82,000 85,000 
Quartz and glass sand: 
Quarti e oec ͥͥͥ ͥ ͥͥAAͥ⁰¹ A Dac tn EE 415,502 421,656 NA 
Glass sand. a2 ⁵ dhieezes m PCR TEES thousand tons ,760 r 1,554 NA 
Sdͤ'— Lr TD do.... 5,009 4,442 4,790 
Stone, sand and gravel, n.e.s.: 
Building stone: 
Granite and similar rocks... .............. thousand tons.. 1,008 1,087 NA 
Limestone... oc oet monast uL 8 98 2, 886 2,568 NA 
e ß e cee do 516 501 NA 
Gil ³¹miadA ³ðVQ ͥ⁰ͥ⁰ ⁰w;x;;k do 122 56 NA 
Crushed limestone and gran ite 4.103 4.689 NA 
Dolomite: 
For gelt... ius RIEX EL 136,660 169,732 NA 
Crude for calcininnngzzz——— 0meeeneeonnoo 702,435 598,118 NA 
Other RNOR MENO a aae OPAC »A ⁰⁰¶⁰yd 629 ,082 677,701 NA 
Total iste cea eet eke ee ee 1,468,177 1,445,551 NA 
Limestone, agricultura! and industrial: 
For agriculturree l ll. ll-. thousand tons 586 491 NA 
For iron and steel indust _..._.........-.-.-.--- do.... 4,355 4,660 NA 
For lime and cement do.... 26,169 26,032 NA 
For sugar mill do 466 652 NA 
Total soosi ]ĩ⅛˙ m ⅛ͤò'!ym]ĩ?7%H ELM LEE do 81,576 81,835 NA 


See footnotes at end of table. 
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Table 2.—France: 


(Metric tons unless otherwise specified) 


Production of mineral commodities—Continued 


Commodity 1967 1968 1969 » 
NONMETAL8—Continued 
Stone, sand and gravel, n.e.s.—Continued 
Reed pulling, foundation and ballast (other than alluvial sand 
an vel): 
S DT CE TREE thousand tons 69 , 580 78,046 NA 
Foundation material. .................... 2... l.l. do.... 6,110 5,592 NA 
Ground rock for road filler.............. 2. 2.2... do.... 108 93 NA 
Paving block and curbing. ................. Ro d. do.... 132 145 NA 
te: 
N h/ enu Eee RON ³ðVW. HG E e EE 124,018 121,268 108,000 
“ wm RR HN 56,710 52,455 NA 
Other stone: 
Beach ph 8 53,541 195 , 482 NA 
/ööõ§;õ5ꝙ5ù ee et Seo eee eee v 13,065 16,519 NA 
; r ĩ⁊ ML f ean E 242,537 205, 613 NA 
Mine. ; thousand tons 12,107 11.882 NA 
Millstones and grindsto nens. 1. 508 1.290 NA 
Sand and gravel: 
Industrial sands: 
F Lec soe m ⁊ĩðâ2 8 thousand tons 1,533 1,895 NA 
Miscellaneous... sen do 430 630 NA 
Other sand and gravel (alluvial): 
lll AM —————————Á do.... R0,686 84,329) 190.000 
By other winning methods do 71,973 77, 543 à 
Sulfur, elemental.............. 222 - LLL lll cce ecc eee do.... 1,665 1,635 1,732 
ONG s aoo »l UD A CR Ee Cm ee 217,353 246,085 247 , 000 
MINERAL FUELS AND RELATED MATERIALS 
Bituminous asphaltic materiallllk . 180,578 116,482 NA 
Carn . ͥ 6mm ĩðͤ K 118,760 118,150 137,000 
oal: 
Bituminous and anthracite. ................... thousand tons 41,625 41,911 40,584 
Lignite teal nic actrees ͤ cem MERE ad E do.... 2.931 3,221 2,950 
6 out ool anna Ry cases Daa 8 do.... 12,639 12,503 13,605 
Goliath do 4,839 4,548 4,197 
Gas natural: 
Gross production. .----------------------- million cubic feet. 802,010 804,764 345,340 
III! e cR ] «ͤ0:K Nei ⁊ðͤ 8 do 196,455 200,657 229,756 
Peit ose eet es essc y 8 thousand tons.. 72 NA 
Petroleum: 
Crud&i duco soc oh ERA do.... 2,832 2,688 2,499 
Refinery products do.... r 70,443 75.711 84. 345 


P Preliminary. 


* Revised. 


NA Not available. 


! Hydrated and calcined alumina are successive stages of alumina production and are not to be added. 
? Arsenic content of final products. 
Lead content. 


* From July 1 to June 80 of the succeeding year. 


* From May 1 to April 30 of the succeeding year. 


Details on foreign trade including total 


TRADE 


and destinations appear in tables 5 and 4. 


tonnage by commodities, principal sources 


Oxide an 


Table $.—France: 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


-- m o o VOPUNUU!P om ood oo om 2 — 


d hydroxide - 


Metal, including alloys: 


Scrap 


Semi manufactures 


Antimony, metal, including sera 
See footnotes at end of table. 


Total export 


1967 


158,255 
204,299 
16,859 
140,252 
67, 408 
53 


1968 


157,322 
234,063 
16,160 
186,858 
69,726 
143 


“EEC! 


93 , 026 
32,938 
15,749 
125, 882 
31,874 
17 


1968 destinations 


Principal destinations 


Kingdom 59,801. 


West Germany 89,816; United 
Switzerland 107,953; Spain 49,814. 


Italy 9,704; West Germany 5,516. 
Belgium-Luxembourg 57,499; West 


Germany 44,465; mainland China 


31,681. 


14,688; Italy 5,600. 


United States 78. 


West Germany 19,788; United States 
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Table 3.— France: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 
METALS— Continued 
Arsenic (anhydride)................. 
Beryllium JJdVSdCdꝙꝙZ1d IRE CRM ORC 


eet: 3% Kuk A 


Copper: 
O 


Metal and alloys: 
SSS G/VÄ«§«§« AA 8 


Blister and other unrefined. . 


Refine 
Semimanufactures.......... 
Gallium *......... value, thousands. . 
Germanium, all forms... ............ 
Gold: 4 
Metal, including alloys 
troy ounces.. 
Ashes and sweepings...... do.... 
Other metal (temporary imports 
and exports)..... troy ounces.. 
Iron and steel: 
Iron ore thousand tons 
Pyrite cinder.............do.... ° 
Metal: 
Sera do 
Pig iron, including 
spiegeleisen 29. do 
Ferroalloy s do 


Shot and powder 
Steel: 
Primary forms, in- 
cluding coils. . do 


Semimanufactures: 
Bars, rods, wire 
rods, and 
sections. do 


Plates, sheets, and 
universalis. do 


Hoop and strip 
do.... 


Rails and accee- 


sories. ....do.... 
Wire........do.... 
Tubes, pipes, and 

fittings... .do.... 


Castings and forg- 
ings, rough do 
See footnotes at end of table. 


Total export 
1967 1968 
12,715 18,250 

6 6 

83 60 

48 50 

396 298 
592 776 
229 218 
608 728 
$48 $11 
112. 2: 
223 621 
48,479 38,030 
12,453 12,687 
14,020 12,677 
29,510 32,966 
$223 $191 

1 2 
98,060 91,404 

2,765 1,786 
64,178 657,835 
17,537 18,271 

227 210 
2,191 2,192 
95 54 
287 290 
16 18 
960 739 
2. 251 2, 678 
2,261 2,8386 
202 241 
138 133 
102 105 
645 693 

4 8 


EEC ! 


1,930 


29,704 
12,667 
11,475 
18,557 


18,198 
210 


2,179 


52 
190 
13 


513 


1,026 


1,054 


1968 destinations 
Principal destinations 


United States 5,389; 1 2.150; 
United Kingdom 

All to West . 

United Kingdom 52. 

United Kingdom 19: Italy 11. 


All to West Germany. 

Sweden 185; Netherlands 130. 

West Germany 50; Sweden 42. 
Une States 881; United Kingdom 
NA. 


West Germany 451; Netherlands 121. 


West Germany 18,624; Belgium- 
Luxembourg 9 079; Italy 6,844. 

Belgium-Luxembourg 8,598; West 
Germany 4,063. 

Belgium-Luxembourg 5,081; Nether- 
lands 3,092; West Germany 2,969. 

United States 8,508; West Germany 
8,184; Netherlands 3,719. 

Switzerland $188. 

All to Belgium-Luxembourg. 


NE heraus 86,894; Switzerland 
Switzerland 1,222. 


Muscat and Oman 234,925; Nether- 
lands 140,016; Switzerland 99,667. 


Belgium- Luxembourg 18,691; West 
Germany 4,507. 

West Germany 120; Belgium- 
Luxembourg 89. 


i Belgium- Luxembourg 


Belgium- Luxembourg 19; West 
Germany 12. 

Italy 69; United States 66; West 
Germany 65. 


West Germany 6; Italy 6. 


Italy 212; Belgium-Luxembourg 134; 
West Germany 110; Switzerland 86. 


United States 650; West Germany 
570; Belgium-Luxembourg 226. 


West Germany 705; United States 
231; Italy 184; Switzerland 136. 


West Germany 69; Belgium- 
Luxembourg 27; Switzerland 25; 
Netherlands 24. 


Italy 39; Iran 21; Denmark 9. 
United States 35; West Germany 10; 
Morocco 6. 


Algeria 102; Netherlands 90; Iran 
62; United States 50. 


Mainly to Belgium-Luxembourg. 
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Table 3.— France: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Total export 1968 destinations 
Commodity 
1967 1968 EEC! Principal destinations 
METALS—Continued 
Lead: 
0)‚‚‚ö‚ö;O——1uQ Ribes 8,598 8,611 3,466 Belgium-Luxembourg 2,025; West 
ermany 1,376. 
Oxides. 3. 25550. ² a 7,779 8,199 2,129 Netherlands 1,730: United States 
1,713; Czechoslovakia 1,173. 
Metal, E alloys: 
POLVO 8 9,615 10,535 10,492 Italy 8,011; West Germany 2,079. 
Pig. Including alloy 18,025 16.773 1,553 United States 4,902; Switzerland 
4,224; Greece 3,004. 
Semimanufactures, including 
BUOV6 S eoo ur 902 1,136 141 Syrian Arab Republic 125; 
Yugoslavia 149; Italy 108. 
Mamoun all forma 242 482 227 West Germany 183; Greece 90. 
anganese: 

777 1,136 504 j 328 Netherlands 180; Italy 124; Spain 102. 
Oxide, ce oe moa V ee ee 406 720 i 332 Austria 289; Netherlands 230. 
Metal, all forms................ 3,322 4,674 2.928 Italy 1,572; West Germany 1,295. 

Mercury 76- pound flas ka 261 29 i 232 Belgium- Luxembourg 174. 
Molybdenum 
Ofe cutee uU px pc Re 5 54 54 Belgium-Luxembourg 88. 
Oxide Lr oe ee cers cotiess 29 23 20 Italy 13; West Germany 6. 
Metal, all form 13 15 12 West Germany 4: Italy 4. 
Nickel: 
Matte, speiss, e te. 256 167 74 Sweden 62; Italy 32. 
Oxide and hydrox idee 39 152 82 id 15 : pan 29; West Germany 23; 
pain 23. 
Metal including alloys: 
Senn ð PERSE 2. 304 1. 850 1.391 West Germany 487; Belgium- 
Luxembourg 452; Netherlands 431. 
Ie, een Sees 8,542 5,824 8,088 West Germany 1,704; Italy 1,027; 
mainland China 1,002. 
Semimanufactures, including 
anodeg. ...............- 2,617 2,472 1,205 West Germany 706; Spain 573; 
Belgium-Luxembourg 174. 
Platinum and platinum-group: * 
Ashes and sweepings troy ounces.. 527,625 2,446,218 2,385,100 5 N 1,579,389; Italy 
761 
Metal, including alloys .. do. 84,042 118,818 58,611 West Germany 26,106; Netherlands 
28,888; United States 20,432. 
Seni. 8 1 1 1 NA. 
Silver: ¢ 
Metal, including alloys 
thousand troy ounces.. 2.314 11,011 3,129 United Kingdom 3,772; Switzerland 
3,246; Netherlands 2,337. 
Ashes and sweepings...... do.... 844 736 581 All to West Germany. 
Sodium metall 2,522 2,494 2,493 Italy 2,272. 
Tantalum, all forms value, thousands. . $113 $118 $59 Italy $54; West Germany. $28. 
Thorium oxide. .................... | ES men NA. 
Tin: 
9) ENDS long tons 524 560 .. .... Spain 555. 
Oxide.. cuu uet ewes do.... 43 43 42 All to West Germany. 
Metal, 5 alloys: 

F do 18 18 7 United Kingdom 10. 
Ingats bce do.... 157 290 188 Italy 110; Netherlands 77. 
Semimanufactures. . do 54 123 44 Belgium- Luxembourg 27. 

Titanium: 
OPCs A.. ³ĩͤ A ea 25 156 _... Algeria 124. 
Oxide ome ooo 8 13,807 10,170 2.937 United States 3,442; Netherlands 
1,127; Italy 787. 
Metal, all forms. 32 37 25 Italy 13; West Germany 10; United 
Kingdom 8. 
Tungsten 
DIO. Bo ano Edu LL Du ĩ capi 34 1 1 All to West Germany. 
o uncus spite au ees 87 144 34 Austria 109. 
Metal, all forms................ 234 336 164 West Germany 145; United 
Kingdom 132 
Zinc: 
OPO CECI ERE ERE 219 27.231 283 United Kingdom 14,417; Rumania 
9,977. 
A§ö§öðÜů1[Üiir˙.. % Mm sees 1,069 1,055 1,055 Belgium-Luxembourg 845; Italy 144. 
Oxidë ic W ee d remate 1,496 9,906 1,604 Mainland China 2,274; Turkey 
1,355; U.S.S.R. 1,050. 
Metal, including alloys: 
Scrapuesoui luo aae 2,228 2,410 2,388 Italy 2,267. 
Dust, (blue powder) 1,479 1,295 805 Norway 500; Switzerland 198. 
Slab and ingot.. .............. 12,130 20,610 15,6 West Germany 11,410; Italy 3,706. 
Semimanufactures.......... 3,532 3, 213 1, 916 West Germany 1, 882; portugal 400. 


See footnotes at end of table. 
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Table 3.—France: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 
Zirconium: 
O 


Metal, including nuclear grade 
Other: 
Ore and concentrate 
Ash and residues from nonferrous 
metals: 
Aluminum 


Slag and ash, n. e.. 
Metals, including alloys, all forms * 


NONMETALS 

Abrasives, natural: 
Pumice, emery and other 
Dust and powder of precious and 

semiprecious stones 

value, thousands 
Grinding and polishing wheels 
Asbestos, crude 


Asbestos cement products. ........... 
Barite including wither ite 
Borates, natural... ................. 


Clay and refractory construction 
materials (bricks, tile, ete.) 


Corundum: 
Natural including emery (included 
in abrasives above). .......... 
Artificial... ...........-...... 


Cryolite and chiolite, natural... ..... 
Diamond: 
Industrial, excluding powder 
value, thousands. . 


Feldspar. ........................- 


Fertilizer materials: 
Crude: 
Nitrogenous (natural sodium 
nierte. 8 
Phosphate rock. gk 
Potassic salts_.___.......-- 


See footnotes at end of table. 


Total export 

1967 1968 
83 160 
88 51 
268 374 
119 864 
4,682 4,690 
5,039 5. 584 
10,318 10, 730 
952 662 
9,868 8,868 
88,223 44,568 
73,562 185,382 
135 153 
495 570 
$409 $382 
2,200 2,398 
1,087 1,030 
29,086 23,680 
18,154 15,063 
534 4,108 
1,306 1,693 
928 868 
807,501 287,409 
53,631 60,154 
2,886 3,523 
816,340 339,477 
60,484 65,469 
162,854 145,352 
44 109 
12,355 11,587 
104 1,598 
$1,322 $1,459 
$3,998 $5,818 
17,136 17,684 
19,924 21,653 
164 870 
3,052 824 
69,754 66,744 
32,065 37,765 


EEC! 


8,868 
28,462 


181,860 
98 


896 


$250 
1,319 
518 
8,614 
7,100 


3,392 
176 


236 
247 , 723 


52,120 
1,501 
813,671 
55,281 


165,351 


51 
5,183 


285 


$1,109 
$1,498 


14.494 
15,845 


617 
52,635 


8,651 


1968 destinations 


Principal destinations 


West Germany 70. 
Netherlands 15; West Germany 11. 
United States 186; Sweden 89. 


United Kingdom 254. 


Italy 3,274; West Germany 698. 

West Germany 3,105; Belgium- 
Luxembourg 2,356. 

Belgium-Luxembourg 9,928 

Italy 427; West Germany 197. 

Belgium-Luxembourg 7,091. 

Belgium-Luxembourg 15,426; Sweden 
14,935; West Germany 8,504. 

Belgium-Luxembourg 150,513; West 
Germany 29,927. 

West Germany 61; Belgium- 
Luxembourg 32. 


West Germany 809; Tunisia 58. 


NA. 

West Germany 424; Italy 399. 

Bi 466: Algeria 

West Germany 5.362; United 
Kingdom 3,279. 

Italy 2,647: Belgium-Luxembourg 
2,369; Gabon 2,095. 

Italy 2,090; West Germany 1,237. 

Seared 933; United Kingdom 


West Germany 175; Ivory Coast 
108; Spanish North Africa 91. 

West Germany 127,426; Belgium- 
Use ours 65,320; Netherlands 
46,577. 


ii 42,634; Switzerland 

4,591. 

Belgium-Luxembourg 1,117; United 
Kingdom 761. 

Italy 183,656; West Germany 90,340; 
Belgium-Luxembourg 36,660. 

m 5,061; Belgium-Luxembourg 
24,218. 


West Germany 33,636; Belgium- 
Luxembourg 27,973. 


NA. 

Italy 2,521; Belgium-Luxembourg 
1,701; Switzerland 1,649. 

Cameroon 875; Greece 410. 


West Germany $761; Netherlands 
$179; India $134. 

Switzerland $1,701; Republic of South 
Africa $1,334; Netherlands $867. 

West Germany 11,915; Italy 1,026. 

Belgium-Luxembourg 7,519; West 
Germany 7,421; Switzerland 4,531. 


Mostly to Belgium-Luxembourg. 

West Germany 216; Switzerland 97. 

Belgium-Luxembourg 29,019; 
Netherlands 23,616. 

Switzerland 16,495; Cuba 10,000; 
West Germany 4,058. 
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Table 3.—France: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETAL8— Continued 
Fertilizer materials—Continued 


Manufactured: 
Ammonia, anhydrous 
thousand tons 


Nitrogenou s do 
. 
asic sag do 
Other do 
Potaa sie do 


Pigments, mineral including iron oxide. 


Pozzolan, santorin, ete.____._.....-- 
Precious and semiprecious stones, ex- 
cept diamond ?. . value, thousands 


Sodium and potassium, compounds n.e.s: 


Caustic soda.._....._._-.---.-.- 


Stone, sand and gravel: 8 
Building stone: 
Crude and partly worked, 


Worked: 
Not specified 
Slate, including crude... 
Dolomite, chiefly refractory grade. 


Gravel and crushed stone 
thousand tons 


Limestone (except dimension).... 

Quartz and quartzi te 
Sand, excluding metal bearing 

thousand tons 

Sulfur, elemental. ............ do.... 


Tale and steatite. .... 2... 2... 2... 


See footnotes at end of table. 


Total export 

1967 1968 
14 7 
1,056 592 
350 812 
80 51 
1.260 1. 146 
87,288 103,144 
109,104 117,261 
2,633 1,697 
887,413 863, 514 
115 42 
253,422 287,281 
334 2,557 
903 1,502 
4,129 3,150 
1,279 1,781 
$11,145 $10,778 
9,755 3,145 
93,821 83, 505 
232,171 198,436 
10,917 9,563 
104,261 92,810 
6,193 7,401 
19,698 18,569 
58,127 76,826 
8,750 10,123 
135,861 117,144 
256 411 
1,876 2,208 
1,035 1,060 
44,991 44,376 


EEC! 


817 


44.324 
105,501 
867 


517.982 


18 
251, 800 


2.341 
1.225 
831 

65 
$1,396 
8,145 
45,244 
25,967 
4,061 


77,506 


5,791 


18,011 
66,408 


8,637 
12,441 
154 
1,657 
264 
15,602 


1968 destinations 


Principal destinations 


Bis 2; p Be etna EMERIRDOMIE 2; 

neg 

Mainland China 189; Belgium- 
Luxembourg 84; Algeria 45. 


Austria 149; Switzerland 126; Italy 32. 
abo M Spain 8; Switzerland 6; 
tal 

Bágium-Luxeribou 141; United 
Kingdom 136; Netherlands 90; 
United States 87. 

United Kingdom 81, 468; 
West Germany 18,544. 

West Germany 71,205; 128 ien 943; 
Belgium-Luxembourg 

West Germany 360; 5 
bourg 312; nited Kingdom 221. 


Belgium-Luxembourg 400,634; 
Sweden 169,408; Netherlands 
81,265. 

West Germany 10; Switzerland 10. 

West Germany 140,857; Belgium- 
Luxembourg 110,796. 

West Germany 2,286. 

West Germany 680; Italy 60. 

United Kingdom 352; Netherlands 
346; Morocco 345. 

NA. 


Switzerland $5,466; United States 
$2,004; Italy $906. 

All to West Germany. 

Belgium-Luxembourg 15,318; Nether- 
lands 14,399; West Germany 14,376. 

Guinea 55,567; Brazil 26,411; 
U.S.S.R. 18, 105. 


Netherlands 3, 411: United Kingdom 
1,191; Switzerland 665. 


Be Germany 14811: $ 54,568; West 
0,23. 14,817 witzerland 


West Germany 2,477; Belgium- 
1 bourg 1 607; Netherlands 


Netherlands 9,369; Belgium- 
Luxembourg 5, 771. 

Belgium-Luxembourg 44,845; West 
Germany 16,550. 


West Germany 6,568; Switzerland 
1,480; Belgium-Luxembourg 1,279 

Belgium-Luxembourg 70,318; 
Switzerland 44,691. 

Italy 127; Switzerland 37. 


West Germany 737; Belgium- 
Luxembourg 600; Switzerland 544. 

United Kingdom 295; Netherlands 
121; Greece 97; West Germany 84. 

West Germany 9,036; United 
Kingdom 7,316; United States 
5,015; Switzerland 4,740. 
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Table 3.—France: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Total export 1968 destinations 
Commodity — — — — — 
1967 1968 EEC! Principal destinations 
NONMETALS—CONTINUED 
Other: 
Nonmetals, n.e.8............... 180,082 145,062 24,708 metals 118,780; West Germany 


Slag, dross and similar waste, not 
metal bearing, from iron and 
steel manufactures 
thousand tons 1,058 947 901 West Germany 840; Belgium- 
Luxembourg 44. 
Oxide and hydroxide of magnes- 


ium strontium, and barium... 8,108 6,825 1.147 U.S. S. R. 4,450; West Germany 724. 
Ferne es 25 1,349 1,349 Mostly to West Germany. 
MINERAL FUELS AND 
RELATED MATERIALS 
Asphalt and bitumen, natural........ 17,289 21,243 1,811 United Kingdom 19,315. 
Carbon black. ....................- 44,185 43,623 17,385 West Germany 6,704; Spain 6,566; 
Italy 5,614. 
Coal and briquets: 
Bituminous...................- 707,118 860,229 807,686 West Germany 376,677; Belgium- 
Luxembourg 303,435; Netherlands 
102,213. 
Briquets of bituminous coal...... 15,635 14,149 7,768 Italy 7,722; Switzerland 5,546. 
Lignites pp estos 83,825 28,985 . ..... Spain 28,970. 
);ö»ê*T x 117,864 185,322 125,411 Belgium- Luxembourg 64,827; West 


Germany 26, 260; Italy 23,177. 
Gas, including liquid petroleum gas... 488,535 498,667 38.402 Spain 277,692; Portugal 113,318. 


Hydrogen, helium and rare gases 5,120 2,851 2,559 West Germany 1,081; Belgium- 
Luxembourg 1,007. 
Peat including briquets. ............. 937 1,191 1,165 Mainly to West Germany. 
Petroleum refinery products: 
Gasoline thousand tons 2,740 2,886 863 United Kingdom 1,477; West 
Germany 536; Switzerland 280. 
Kerosine and jet fuel do.... 553 441 90 iris 198; West Germany 58; 
pain 56. 
Distillate fuel oil. ........ do.... 2,990 2,649 1,464 ii Germany 1,170; Switzerland 
Residual fuel oil.......... do.... 4,971 4,229 1,740 United Kingdom 1,482; West 
Germany 1,002, 
Lubricants... ........... do.... 808 283 84 United Kingdom 62; Algeria 36; 


Belgium-Luxembourg 27. 
Other: Bitumen, petroleum coke, 
and other residues 
thousand tons.. 467 434 237 West Germany 178; Switzerland 86. 
Chemical] derivatives of coal, petroleum 
00A ð⅛ð K ONE 102,147 62,769 34.258 Belgium-Luxembourg 14,287; 

Switzerland 9,559; Netherlands 

8. 


NA Not available. 

! Belgium, West Germany, Italy, Luxembourg, and the Netherlands. 

1 Excludes artificial corundum. 

3 Including indium and thallium. 

‘Calculated from quantities reported in kilograms. 

Including cast iron and shot, grit, powder, and sponge of iron or steel. 
* Alkali, alkaline earth, and rare-earth metals except sodium. 

7 Including synthetic and reconstituted stone but not including diamond. 
* Not including slate, flint, or industrial limestone. 
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Table 4.—France: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Total import 1968 sources 
Commodity 
1967 1968 EEC! Principal sources 
METALS 
Aluminum: 
Bülllltllff; ered. 226,379 884,846 806 Australia 211,598; Greece 61,815; 
Guyana 36,902. 
Oxide and hydroxide 22. 8,266 31,215 2,210 Jamaica 15,894; United States 6,861; 
Guinea 5,460. 
Metal, including alloys: 
CCC ( Gee 5. 954 5,522 4,760 Belgium-Luxembourg 8,464. 
Unwrought. ............... 98,774 97,861 9,929 Cameroon 29,963; Greece 25,589; 
United States 12 „744. 
Semimanufactures 38,221 59,400 53,243 West Germany 31,335; Belgium- 
Luxembourg 15,442. 
Antimony: 
Ore and concentrate 1,261 2,430 ....... Bolivia 807; Republic of South 
Africa 716; Morocco 705. 
Metal, all form 2,212 1,232 386 Mainland China 663; Belgium- 
Luxembourg 371. 
Arsenic, anhydride and acid 6 ei ze: NA. 
Beryllium: 
7f;§'!ͥ; . 8 2 86 ....... Argentina 22. 
Metal, all forms 
value, thousands. . $97 $138  ....... s States $94; United Kingdom 
4 
Bismuth. ....---------------------- 806 943 87 Peru 340; United Kingdom 170; 
Japan 168. 
Cadmium.. «noo cec Deere c i 505 848 162 Belgium-Luxembourg 126; Japan 56; 
Congo (Kinshasa) 56. 
Chromium 
ö»öÜuoVꝗ m sale UE NNUS 248,857 263,119 867 VON 97,076; Turkey 74,748; Iran 
Oxide and hydroxide............ 1,871 2,041 1.433 West Germany 1,318; United 
Kingdom 504. 
eu noe Jö ͤ ͤ E EA 69 40 1 United States 18; United Kingdom 14. 
obalt: 
ONO ee Oe ⁰⁰ ed e 11,924 11,600 ....... Morocco 11,527. 
Oxide and hydroxide............ 133 114 113 Belgium-Luxembourg 110. 
Metal, all ſorm . 398 273 206 Belgium-Luxembourg 196. 
Columbium: 
Ore (including tantalum ore) 382 560 ....... United States 299; Canada 260. 
Metal, all forms 
value, thousands $26 $98 $14 NA. 
Copper: 
tse ee UNO ee as 1,209 332 175 Belgium-Luxembourg 175; United 
States 127. 
Metal, including alloys: 
SS) ͤ bw See eae 11,495 14,809 7,915 West Germany 8,981; Belgium- 
210% 2,951; Switzerland 
Blister and other unrefined.. 11,609 16,416 8,752 Bel Pune A Xem Ung 8,364; Congo 
(Kinshasa) 5,877. 
Refined... dll 236,966 259,946 97,736 Belgium-Luxembourg 82, um Zambia 
56,835; Chile 33 287; Co 
(Kinshasa) 25, 716. 
Semimanufactures 28,642 28,140 19,590 West Germany 8 ,366; Belgium- 
Luxembourg 7 967. 
Germanium, gallium, etc. 
value, thousands $323 $390 $298 Belgium-Luxembourg $214; 
Netherlands $51. 
Gold: 3 
Ashes and sweeping troy ounces.. 700,499 108,574 22,313 All from Netherlands. 
Metal, including alloys....do.... 43,082 107,383 86,678 West Germany 71,278. 
Metal, other (temporary imports 
and reex ports) do.... 908,891 1,325,734 53,563 United Kingdom 1,107,656. 
Iron and Steel: 
Ore and concentrate, except 
roasted pyrite. thousand tons 4,845 5,017 2 Mauritania 1,946; Brazil 1,313; 
Liberia 1,174 
Roana pyrite do 46 34 16 Spain 18; Italy 16. 
Metal: 
Sern?ßd‚ ou 8 s: 464 373 279 Belgium-Luxembourg 204; Nether- 
lands 38; West Germany 35. 
Pig iron, spiegeleisen and 
other (... thousand tons 174 245 194 West Germany 95; Netherlands 54; 
Belgium-Luxembourg 44. 
Ferroalloys. ......... do.... 73 80 22 New Caledonia 50; Belgium- 
Luxembourg 11. 
Steel, primary forms. do 1,207 1,278 1,217 West Germany 574; Belgium- 


See footnotes at end of table. 


Luxembourg 525. 
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Table 4.—France: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 
Iron and stcci —Continued 
Semimanufactures: 
Bars, rods, sections $ 
thousand tons 


Plates, sheets, and 
universals. . ... d 


Hoop and strip. . do 


Rails and accessories 
do.... 


rough 


=.. —— 22 o 


Lead: 
Ore and concentrate 


Unwrou ght 
Semimanufactures 


Semimanufacturees 
nese: 
re and concentrate 


Man 


Metal, all form 
Mercury, all forms. .76-pound flasks. . 
Molybdenum: 

Ore and concentrate. ........... 


Metal, all form 
Nickel: 
M 


Metal, including alloys: 
e duong adesse 


Unwrought. ............... 


Semimanufactures (including 
anodes) 


Platinum and platinum group: 
Ashes and sweepings troy ounces. . 
Metals do.... 


Seleniummmn — 


Silver: § 
Ashes and p 
thousand troy ounces.. 
Metal, all form do 


Tantalum, all form 


Thorium: 
Ore (monazite)................. 


Metall value, thousands 
See footnotes at end of table. 


Total import 

1967 1968 
1,511 1,443 
1,768 1,731 
261 269 
43 54 
77 76 
245 268 
3,043 4,841 
128,458 128,384 
1,458 2,011 
4,514 8,283 
39,605 47,042 
749 784 
158 18 
986 1,299 
194 102 
689,827 889,959 
2,316 3.093 
676 342 
9.718 9,167 
5,436 4,517 
8 8 
82 84 
18,614 13,382 
98 124 
882 238 
8, 852 9,849 
2,847 2,624 
37,423 21.252 
160,914 215,088 
28 27 
433 1.247 
20,871 31,443 
11 8 
1.133 70 
o $7 


EEC! 


1,402 


1,602 
266 


2,723 
16,591 
666 


162 
87 


855 


16,397 
69,285 


1968 sources 


Principal sources 


West Germany 762; Belgium- 
Luxembourg 542. 


Belgium-Luxembourg 891; West 
Germany 525. 

Belgium-Luxembourg 169; West 
Germany 89. 


United Kingdom 40; Belgium- 
Luxembourg 10. 

West Germany 35; Belgium- 
Luxembourg 10. 


West Germany 134; Belgium- . 
Luxembourg 33. 


West Germany 2,244; Belgium- 
Luxembourg 1,754. 


Morocco 36,754: Ireland 28,799; 
Australia 17,112. 

Belgium-Luxembourg 981; West 
Germany 575. 


Belgium-Luxembourg 2,082; West 
Germanv 633. 

Morocco 22,003; Belgium-Luxem- 
bourg 9,319; West Germany 7,125. 

Belgium-Luxembourg 412; West 
Germany 239. 


NA. 

Canada 424; Ttaly 340; United 
Kingdom 164. 

United Kingdom 71. 


Republic of South Africa 346,770; 
Gabon 247,071; U.S.S.R. 90,841. 

Belgium-Luxembourg 2,225; Japan 
670. 

Republic of South Africa 267. 

Spain 3,104; Mexico 1,682. 


Canada 1,968; United States 1,035. 
NA. 
West Germany 35; Netherlands 25. 


New Caledonia 7,744; Cuba 4,481. 
Canada 57; Cuba 27. 


Belgium-Luxembourg 85; Nether- 
lands 58. 

United Kingdom 4,430; Canada 
3,631. 


United Kingdom 1,153; West 
Germany 805. 


Netherlands 15,079. 

U.S.S.R. 63,401; West Germany 
35,527; United Kingdom 35,076. 

United States 8; Sweden 6; West 
Germany 5. 


Netherlands 717: Switzerland 340. 
United States 9,677; United Kingdom 
7,395; Muscat and Oman 4,726. 
Belgium-Luxembourg 3; United 

States 3. 


United States 45; Congo (Kinshasa) 
25. 
NA. 
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Imports of mineral commodities—Continued 


(Metric tons unleas otherwise specified) 


Commodity 


METALS—Continued 


—-————————— en er 


kilograms.. 


Zinc: 
Ore and concentrate 


Blue powder............... 
Unwrough tr 


Semimanufactures 


Zirconium: 


Other: 
Ores and concentrates .......... 


Ashes and residues containing 
nonferrous metals: 
Aluminum................. 


(Ali SIE s 


Metals, including alloys, all forms 
NONMETALS 
Abrasives: 
Emery, natural corundum, other 
Pumice 2. loccluse rae ERES E 
Dust of powder of precious and 
semiprecious stones 
value, thousands 


Grinding and polishing wheels.... 


Boron materials: 
Crude natural borates 
Oxide and acidae dd 
Bromine.......... value, thousands. . 
Cement. 1o e eet cee REX 


See footnotes at end of table. 


Total import 

1967 1968 
59 85 
31 111 
10,216 9,639 
38 57 
99,257 185,066 
14,328 17,885 
495 490 
1,972 1,585 
8 76 
78 55 
1,945 2,130 
NA 1,000 
332,140 361,354 
1,438 2,313 
15,104 19,193 
4,153 3,048 
34,048 31,080 
4,947 4,750 
17,901 23,828 
785 981 
43 1 
12.083 15,375 
2.195 3,121 
198 156 
807 370 
6 29 
13,105 13,736 
846 16,116 
76,616 321 
1.386 2,950 
33,700 28,173 
$3,393 $3,578 
4,348 4,443 
126,743 128,614 
88,688 80.537 
42,910 97,659 
606 915 
$16 $26 
42,755 100,118 
7.442 1.434 


EEC! 


3 
16,545 
59 


25 


21,122 
3814 
3.039 


9,367 
70,814 


727 
339 
$11 
64,046 


4.224 


1968 sources 


Principal sources 


Belgium-Luxembourg 49; West 
Germany 34. 


Italy 45; Switzerland 34. 
Belgium-Luxembourg 1,963; Nether- 

lands 1,705; mainland China 1,264. 
United Kingdom 25. 


ustralia 128,758. 
est Germany 10,180; Belgium- 
Luxembourg 3,784. 

Japan 184; U.S.S.R. 113. 


South Korea 672; mainland China 
321; Brazil 300. 
fainly from West Germany. 
etherlands 15; West Germany 14; 
Belgium-Luxembourg 12. 


Gabon 1,237; Portugal 663. 
United Kingdom 1,000. 


Canada 76,323; Morocco 43,900; 
Ireland 41,364; Peru 41,272. 

West Germany 931; East Germany 
640. 


Netherlands 9,257; Belgium-Luxem- 
bourg 7,103. 

Mainly from Belgium-Luxembourg. 

Belgium-Luxembourg 13,090; West 
Germany 5, 808. 

Belgium-Luxembourg 2,555; West 
Germany 1,995. 


Australia 23,731. 
United States 467. 
NA. 


Republic of South Africa 4,143; 
Australia 3,271; Turkey 2,748. 


West Germany 1,555; Italy 1,333. 

All from Belgium-Luxembourg. 

Canada 279. 

NA. 

West Germany 7,659; Belgium- 
Luxembourg 3,599. 

Canai 9,503; Belgium-Luxembourg 
2,113. 

Mainly from West Germany. 


All from Greece. 
Italy 21,566. 


United States $1,439; United 
Kingdom $1,030; Netherlands $572. 

Italy 97%; West Germany 960; 
Belgium-Luxembourg 950. 

Canada 65,559; U.S.S.R. 37,764. 

West Germany 70,523. 


Turkey 52,473; United States 44,347. 

United States 547; Italy 307. 

Israel $15. 

Switzerland 35,171; West Germany 
28, 382; Italy 27,069. 

Mainly from Belgium-Luxembourg. 
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Table 4.—France: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS-—— Continued 
Clays and clay products: 
Crude: 
Kaolin, including calcined. . . 
Benton ite 


Refractory cla ys... 


Clay and refractory construction 
materials (bricks, etc.) ........ 


Cryolite and chiolite, natural 
Diamond: 
Industrial, except dust 
value, thousands 


Gem, unset. ............. do.... 
Diatomite. .......... 2.2.2.2. -2.--. 
, esanlcoIle e ERE 
Fertilizer materials: 

Crude: 

Nitrogenous (natural sodium 
nitrateddmzz 0000n 


Phosphate rock 
thousand tons 
Manufactured: 
Ammonia, anhydrous. . ..... 
Nitrogenous.__...........- 


Phosphatic: 
Basic sla g 


Graphite 
Gypsum and plasterr 
Iodine, crude 


———— ꝑih:U—U ooo ee 
—— — 


Pigments: = 
Earth pigments, including iron 


Earths, other (pozzolanic, 
santorin, etc.)) 
Precious and semiprecious stones 
value, thousands 


—— ———ñä—zʒä—7 [ H EREE En 


Sodium and potassium salts, n. e. s.: 
Caustic sodwaaa L2... .. 
Caustic potash and peroxides of 

potassium and sodium 

Stone, sand and gravel: 7 
Dimension stone: 

Crude and partly worked: 
Slate. «§˖˙¾⅛. . 8 


Dolomite, chiefly refractory grade. 
Gravel and crushed stone 
thousand tons 
Li mes tonnen 
Quartz and quartzite............ 


Sand, excluding metal bearing 
thousand tons 


See footnotes st end of table. 


Total import 
1967 1968 
228,659 256,417 
127,857 107,233 
148,708 166,002 
34,698 465,267 

1,431 1,630 
$5,146 $5,833 
$19,693 $36,097 
7,106 7,009 
11,946 15,825 
22,962 24,888 
8,110 8,897 
61,638 150,226 
139,108 213,104 
95,668 270,964 
744,587 840,764 
824,185 861,274 
178,732 631,220 
3.476 365 
4,882 4,776 
21,348 20,969 
862 285 
118,454 126,241 
2,570 2,655 
39,620 42,640 
8,652 5,173 
13,888 502 
405 82 
$9,456 $10,759 
315.816 315,656 
51,460 70,889 
33,686 47,379 
110 178 
2,089 2,891 
190,387 173,253 
26,977 48,574 
19,308 79,783 
172,907 181,459 
3,288 8,458 
145,054 170,977 
21,369 22,613 
1,643 1,609 


EEC! 


8,509 
33,712 


189 , 485 


897,963 
20 


$1,672 
$18,280 
1,989 
4,974 


20 
6 


149,765 
174,296 


170,519 


840,764 
258,918 


18,816 
365 
1,500 
20,819 


2,401 
19,902 


1,715 
66,706 
173.741 


8,451 


170,977 
21,744 


1,481 


1968 sources 


Principal sources 


United Kingdom 218,189. 

Greece 47,682; Italy 26,406; United 
States 8,653. 

West Germany 119,279; United 
Kingdom 21,471. 


West Germany 216,329; Italy 99,853; 
Belgium-Luxembourg 78,471. 
Denmark 1,610. 


Ireland $2,979; Belgium-Luxembourg 
$1,002; United Kingdom $722. 
Belgium-Luxembourg $15,848; 
Switzerland $6,039; Israel $4,941. 
United States 2,535; West Germany 
1,693; Algeria 1,144. 
Norway 6,053; West Germany 
3,609; Finland 2,059. 


Chile 24,868. 
Morocco 1,723; Tunisia 640; Togo 575. 


Belgium-Luxembourg 126,999. 

Belgium-Luxembourg 142,471; 
Rumania 28,746. 

West Germany 106,811; Spain 62,105; 
Belgium-Luxembourg 59,696. 


Belgium-Luxembourg 731,333; West 
Germany 109,431. 

Netherlands 150,422; Belgium-Lux- 
embourg 107,256; United States 
48,320. 

NA. 

West Germany 300. 

Malagasy Republic 2,818; Italy 1,026. 

West Germany 16,494. 

Japan 200; Chile 81. 

Belgium-Luxembourg 92,128. 

Mainly from Netherlands. 

Austria 20,803. 

India 2,362. 


Spain 205. 
NA. 


India $5,437; Switzerland $8365. 
Cyprus 152,033; Spain 118,166. 
Algeria 38,480; Netherlands 19,670. 


i 16,064; Italy 
13,114. 


Sweden 68; West Germany 75. 


West Germany 1,087; Italy 822. 
Italy 73,695; Republic of South Africa 
46,814. 


Spain 29,122; United Kingdom 6,063. 
Italy 62,732. 
Belgium-Luxembourg 159,956. 


Belgium-Luxembourg 3,262. 

Belgium-Luxembourg 165,918. 

e 10,972; Italy 
„079. 


Netherlands 650; Belgium- Luxem- 
bourg 593; West Germany 220. 
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Table 4.—France: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Total import 1968 sources 
Commodity — E RCUNE 
1967 1968 EEC! Principal sources 
NONMETALS—-Continued 
Sulfur, elemental, all grades 235,100 335,627 1,002 Mexico 228,717; Poland 81,304. 
Tale and steatite o 8,659 9,655 6,646 „ Belgium- Luxembourg 
Other nonmetals, n. e .es 528,743 562,388 25,116 Switzerland 495,239. 
MINERAL FUELS AND 
RELATED MATERIALS 
Asphalt and bitumen, natural........ 2,311 2,794 888 m 6 1.480; Trinidad and 
obago 2 
Carbon black... ...................- 47,754 62,656 82,118 Netherlands 20,483; United States 
15,347; West Germany 7,178. 
Coa! and briquets: 
SS thousand tons.. 11,445 11,565 1,496 West Germany 6,308; United States 
1,573; U.S.S.R. 1,224. 
Coal briquets. ........... do.... 824 834 811 Netherlands 188; Belgium-Luxem- 
bourg 76; U.S.S.R. 23. 
Lignite and lignite briquets do 357 346 846 Mainly from West Germany. 
UCOKD.L co ee tee eed do.... 3,326 3, 520 8,519 West Germany 3,071. 
Gas, hydrocarbon: 
Natur Ren E Vx AE 627,816 1,512,180 1,148,842 Ne 1,054,539; Algeria 
Manufactured 118,068 69,317 67,420 West Germany 48,518; Belgium- 
Luxembourg 16 97 5. 
Hydrogen and rare gases 692 2,746 2,645 West Germany 2.565. 
Peat, including briquets 
thousand tons. . 30 84 32 West Germany 22; Netherlands 9. 
Petroleum: 
ul!!!“ ⁵ĩð oes do 72,848 77,17 AISTIA 24,429; Iraq 15,160; Libya 
Refinery products: 
Gasoline do 568 791 529 Italy 884; ddp a 142; Belgium- 
Luxembourg 
Kerosine. ........... do.... 81 80 11 United Kin 555 ir Netherlands 4; 
Belgium-Luxembourg 4. 
Distillate fuel oil. .... do.... 2,675 2,920 1,351 t 1,070; U.S.S.R. 766; Rumania 
Residual! fuel oil. do 1.118 932 488 Ital 246; Rumania 227; U.S.S.R. 205. 
Lubricants___.....-- do.... 35 48 27 Netherlands 14; Curacao 8; United 


States 7; Italy 7 
Other (vaseline, waxes, 
petroleum coke, bitumens, 
S. ĩ ͤ 8 do.... 494 180 41 United States 110; West Germany 


29; Venezuela 24. 
Mineral! tar and crude chemicals 

derived from coal, petroleum or gas. 310,270 228,893 104,517 United States 64,651; West Germany 
81,665; United Kingdom 34,175. 

NA Not available. 

! Belgium, West Germany, Italy, Luxembourg, and the Netherlands. 

? Excludes artificial corundum. 

$ Calculated from quantities reported in kilograms. 

‘Includes cast iron and sponge, powder, etc., of iron and steel. 

5 Including wire rod. 

* Including synthetic and reconstituted stone but not including diamond. 

7 Excludes flint and industrial limestone. 
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METALS Because of lack of cheap electricity, 
French production of primary aluminum 
during 1966-68 did not vary much from 
the level of 365,000 tons per year; in spite 


Bauxite and Aluminum.—Bauxite con- 
sumption in 1969 totaled 2,970,000 tons 
compared with 2,864,000 tons in 1968. In of excellent market conditions, the 1969 


55 . = bauxite a col: output was about 2 percent more than in 
d N ^i eee pro mu 8 oie 1968. However, production of secondary 
mainder for other uses such as in the metal, semimanufactures and casting in- 


Ed 5 E E: 55 of creased. Die castings accounted for one- 
cement, abrasives, and refractory products. third of all aluminum castings.5 


In 1969, 715,000 tons of alumina was used 5 M NET 
in aluminum production. TE 1970. pp. 9 orf). V. 46, No. 1, Jan- 
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Thanks to a new agreement with Electri- 
cité de France, primary aluminum produc- 
tion is scheduled to increase by 30,000 tons. 
Also, the Groupe Pechiney, France's prin- 
cipal aluminum producer, is expanding its 
production facilities abroad. The company 
is building an clectrolytic plant at Fred- 
erick, Md. with two potlines each with 
80,000 tons annual capacity and plans to 
build an aluminum plant at Vlissingen, 
Netherlands, the first section of which 
should come into operation in the fall of 
1971. The company also increased its pro- 
duction capacity in Greece by 10,000 tons. 


Apparent aluminum consumption in 
France increased 22 percent to 430,000 
tons, of which 350,000 tons was primary 
aluminum and the remainder, secondary 
aluminum. Principal domestic aluminum 
consumers and their shares of consumption 
(excluding exports) in 1968 were as fol- 
lows, in percent: Transportation 31.5; elec- 
trotechnology 15.6; packaging 9.6; building 
industry 9.2; machinery 7.5; household 7.2; 
iron and steel industry 6.4; metal wares 2.7; 
chemical and food industry and agriculture 
2.4; aluminum powder users 0.8; and mis- 
cellaneous 7.1.5 

Imports and exports of primary 
aluminum were 142,273 tons (including 
20,545 tons of alloys) and 179,806 tons (in- 
cluding 65,245 tons of alloys) respectively. 
The export surplus of 89,000 tons in 1968 
was reduced to 38,000 tons in 1969 because 
of the strong demand in the French mar- 
ket. However, the greater part of alumi- 
num imports came from sources with 
which Pechiney and Ugine are associated. 

France also imported 4,974 tons of cal- 
cined alumina and exported 253,511 tons. 
Almost half of this tonnage was exported 
to Switzerland. Pechiney and Kaiser Alu- 
minum plan to build an alumina plant in 
the Dunkirk area. 


Copper.—Apparent consumption of cop- 
per increased 13 percent to $35,000 tons. 
All but about 10 percent of the consump- 
tion requirements are normally met by im- 
ports. Trade in copper was as follows, in 
tons: 


IMPORTS 
MBttB-. corri y 1,392 
Scrap: 
Copper. AAA ĩð erc eo 1,728 
Brass and bronzene 11.419 
Metal uoa. cope: elc E ouf ! 340,292 
Semimanufactures___._.....-.-..------ 239,757 
EXPORTS 
Meattttee 913 
Srap: 
r ³·¹wm² ot A ee ow 6,605 
Copper alloys. sss 34,424 
Métal ⁰²⁰˙ .. 8 16, 155 
Brass, bronze, and other copper alloy. 2,083 
Semimanufactures___.._.......---..---- 137,935 


! Includes 292 tons of brass and 1,090 tons of 
bronze. 

? Includes 1,869 tons of powder and flake. Of the 
total, copper semimanufactures account for 19,141 
tons; the remainder were copper alloy semimanufac- 
tures. 

? Includes 249 tons of powder and flake. 


In addition to the above, France ex- 
ported 7 tons of copper beryllium alloys 
and 111 tons of cupriferous alloys. Some of 
the exported scrap is returned to the 
country in form of products. 

Principal sources of copper metal im- 
ports were Belgium (102,000 tons) , Zambia 
(67,000 tons), Chile (53,000 tons) Congo 
(Kinshasa) (33,000 tons), and the United 
States and West Germany (each 22,000 
tons) . 

Copper prices increased from US$1,211 
per ton in January to US$1,780 in Decem- 
ber. 

Iron Ore.— Iron ore production increased 
fractionally but shipments to the domestic 
and foreign consumers increased by 2.4 
percent, with a concomitant reduction in 
stocks. It is expected that the output of 
Lorraine will remain at about the current 
level through 1975 but that production of 
the western mines will drop to 2 million 
tons per year. Productivity continued its 
increase, and in the Lorraine field, 27.87 
tons per man shaft was produced by un- 
derground and surface workers; the corre- 
sponding figure for the western mines was 
11.06 tons. Employment in the industry 
dropped by 766 to 12,387. The industry in- 
vested about $15 million. 

According to official trade statistics, there 
has been little variation in iron ore ex- 
ports from France, which totaled 18,515,468 
tons in 1969. There were only two signifi- 
cant destinctions for this ore, the Saar area 
of West Germany and Belgium-Luxembourg, 
which received 5,058.582 tons and 13,439,553 
tons, respectively, of French ore in 1969. Ex- 
ports to Belgium-Luxembourg was slightly 


$ Ernst, Lenore-Aluminium (Duesseldorf). V. 
45, No. 12, December 1969, pp. 781-785. 
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less than in 1968, but this decrease was 
more than compensated for by increased 
exports to the Saar. The decline of ex- 
ports to Belgium-Luxembourg is significant 
because pig iron production in Belgium 
was 8 percent and in Luxembourg 13 per- 
cent more than in 1968, indicating a gra- 
dual shift to higher grade ores from other 
sources, particularly in the case of Belgium. 
France increased its iron ore imports to 
6,940,950 tons; Brazil, Liberia, and Mau- 
ritania were the three principal sources. 


Table 5.—France: Marketable iorn ore 
production by basin and total iron ore 
shipments and stocks 


(Thousand metric tons) 


1967 1968 1969 

PRODUCTION 
Lorraine 46,043 52.274 52, 868 
% Calo ceca 8,186 2,945 2,545 
Centre- Midi 42 19 12 
Fell! Lieu r 49,221 55,238 55,425 
Iron content *15,476 17,177 NA 

SHIPMENTS 
Domestic 83,910 36,800 37,579 
Other EEC countries... 17,187 18,355 18,731 
Other countries 83 72 226 
lll! usikan 51,180 55,227 66,536 
Stoerk het cece 6,067 5,730 4,380 

NA Not available. * Revised. 
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Iron and Steel.—Production Consump- 
tion, and Trade.—lIncreases in pig iron 
and crude steel production in France com- 
pared favorably with that in 1968 (102 
and 10.7 percents, respectively) and with 
the increases in the European Economic 
Communities (EEC). The increase was 
achieved in spite of strikes that caused an 
estimated 1 million ton production loss. 
Production capacity for crude steel, esti- 
mated at 25 million tons in 1969, is ex- 
pected to increase to 26 million tons by 
mid-1970; a 1970 output of 24 million tons 
is expected. The production of all catego- 
ries of rolled steel increased. 

On the technological side, more sinter 
and oxygen iron was produced. Iron ore 
used directly in blast furnaces for pig iron 
production showed a slight decline, but 
there was a substantial increase in tonnage 
of sinter in the blast furnace charge. 
Rapid progress was also made in oxygen 
steclmaking; 1,242,000 tons more steel was 
made by this process. The production of 
all categories of rolled steel increased. 

Temporary rebates on steel prices were 
fully eliminated in two steps in January 
and July 1969. French steel prices were in- 
creased an average of 4 percent in October 
and another 9 percent on December 31. 
Nonetheless, French steel prices were still 
lower than the corresponding prices in the 
EEC. 


Salient iron ànd steel industry statistics 


(Thousand metric tons unless otherwise specified) 


1967 1968 1969 
SINTER 
Production oi. uu la coe ee ete domes A er Eau 21,065 22,196 27,160 
Raw material consumption: 
P/ ⁵ ² ⁵ md, ² r EL LI PE 25,483 21,259 31,254 
Furnace QUSS: o sue an dd ec ue y eos 1,007 1,016 1,117 
Mangablése. , oa e b elk ß s 30 10 4 
FJ! oe heuer mh y ene ecu 26 23 19 
Other iron-bearing materialsss 222 oe LLL le cll lll. 685 971 1,332 
Limestone. ß , e ai cin Pise DU a ted 702 690 636 
PIG IRON 
Number of blast furnaces: 
Available: e ß aa Bs uas eben eig seme tems 124 109 99 
In operation at yearend. .......2.... 2:22 2 LL Ll LLL Ll eee 83 7 75 


Maximum production capacit c) 


Production: 


FFC ³˙ÜAA1( ta ³¹1 A ame E aille 
Hematite and semihematite (steelmaking) ) 
Phosphorus (foundry)........--.-------------- 
Hematite and semihematite (foundry)...........- 
Special pig iron (foundryꝶ' ' 
Spiegeleisen and high-carbon ferromanganese..... 


/ ³»WOJ]/ ⁰ꝙ a a 


See footnotes at end of table. 


C 12,085 12,686 18,326 
J ̃ 8 2,359 2,506 8,385 
F 207 188 203 
esae iua a CE 625 581 721 
FCC 115 115 150 
VTV 320 874 421 


15,710 16,450 18,212 
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Table 6.—France: Salient iron and steel industry statistics—-Continued 


(Thousand metric tons unless otherwise specified) 


1967 
PIG IRON—Continued 
Raw material consumption for pig iron production: 
Iron ore directly in blast furnace 16,968 
Iron ofe sinters lo ee n ou Dash K d age E dL ued 21,064 
Manganese ore: 
D Blast furnace... ooo engl uolo - e de Rma met EE 562 
In sintering plants... <2c-.6c6 eeu c eet os eee eee eeeducss 30 
Metallurigical rejects... z 931 
J ols MH PP eee tees 426 
LimenfOneO- encre wow ee a e ͤ ͤͤſöüyaͥpõd y edad 231 
Phoaphatic limestone... cee occu eee QE EAS OSOOet ice. cuss 1 
Coke in blast furnaces eee 10,931 
STEEL 
Number of furnaces in operation: 
Thomas Converters... lllo. ee cR a nuu Tas cmr RES Tei 89 
Open hearlh....l some ͥ ] Üß..w . ⅛o=; y I LEE 52 
FFP ³o1O? etwas epee E ⁊ yd k y DE e E acte 112 
ORV %/«éim:d ęñ ..... M LE 
Maximum production capacity (all furnace) 23,900 
Production of crude steel 
eo. ⁰ E P Sed 2a ace 10,112 
Open Heart los ½0ʒ. ⁵ URL CLIE cade ĩ Ld ss 4,284 
E E ee eth ele Noe i ee ti ORI CON ⁵ a a E 1,905 
Bessemer odse hidan a ³o˙w ⁰omꝛↄ⁊ semece 67 
Kaldo, LD. and null!!! ce te eee eo deus 8,287 
Total. a. coto br 0 ‚ͥ‚——.; ee QE Sh UE Le 19,655 
III ĩ³ĩ2?¹ ⁰ ahh oe . ĩð E Da Dae ce : 
Liquid steel for casting................ 2.2 ll. lll lll ll... 846 
Material consumption for steel: 
Pig i di spiegeleisen, and ferroalloy.............................. 13 25 
JJ. 88 6. 
Liquid C/ ͤ ⁵³Ü˙wi kien ⁰²¹ d mu y Seas 129 
r Se eee ele ĩðͤdddVddddddddddddddddWdĩĩ 8 1.831 
Ein nt ⅛90- y mw 8 114 
CJ ĩĩ˙²˙ ..... d 8 207 
f ) )ſ Caio e essen fc E EE ede. 33 
Consumption per ton of crude steel 
IE iron- o oce etu eLe du rue y EE M E kilograms.. 740 
SCPBD. o deo oa 6 Nm m. ² m aa F do 364 
Rolled steel production: 
Rails and accessories.._......-..--.---------------------- eee 283 
Heavy Structural... os ᷑ ĩ ̃ ⁵ↄ due E amar nA aaa 1,143 
«Ü necare ex ͥ x es eaa ER les ee ALS EE E E 2,106 
/ ³oümꝛAA x E a a A 8,333 
IJ cruce od heic stack d ER ee Dalek ee EE E 558 
E CTS 18 
Flat producta: 
hh ] ²⁰ð¹.ü cee ies bene eenceeeadeeese 96 
Hot rolled sheets: 
Thickness, 4.76 millimeters or more......................- 1,354 
Thickness, 8 to 4.76 millimeters. __-........-..------.-.--- 514 
Thickness, less than 3 millimeters. ____._..... ------.----- 600 
Cold rolled sheets: Thickness, less than 3 millimeters............ 8,825 
Hot-rolled stripe for tubeesesss c ll cL LL... 1,017 
Subtotal flat products !... ....... 2.22 eee 7,406 
Total rolled steel production uiii 14.847 
Tubes o ]⅛ . ⁵ĩ⅛ð -d ãyſß ktm m y y quus du EE 1.366 
Galvanized and other plated sheet „ 522 
Condenser sheet eo n reece eme ads 178 
Fl eechiae wie baec he a ß Aa LA e 691 
Total consumption of iron and steel industry: 
Iron- Ore 222-5 go ced uu Ed ERO eek nei h ³ ĩ 8 46,664 
Mann ⅛ —! .. paa cei a 593 
Serap ocne ⁰y ⁵ (y ²²mx iM dE GE eee 7,253 
JCEöĩÜ.A²ʒ . Ma i e ee wees 12,145 
Coal other than coking coal!!! 1,935 
epu qs eT 5,502 
Fuel oil and OO ROI 8 1,510 
Thomas slag production. . 2,517 
Average total employment (workers and staffſß,ſfſ/ꝛꝛꝛʒꝛꝛꝛrrꝛꝛ 114,102 
Estimate. NA Not available. 


! Data may not add to totals shown because of independent rounding. 


1968 


108,647 
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1969 


108, 514 


* Excludes scrap used by rolling mills in tons as follows: 1967, 108, 080 1968, 107,644; 1969, 122,733. 
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Apparent consumption of crude steel 
rose by an estimated 25 percent to 23.3 
million tons with deliveries to the domes- 
tic market 13.1 million tons (10.9 million 
tons in 1968). Rates of incrcase were high- 
cst for hot and cold rolled shcets under 3 
millimeters (32 percent), universals and 
plates, 3 millimeters and over (30 per- 
cent), wire rods (24 percent), and hot 
rolled strip, including tube strip (17 per- 
cent). Factors contributing to the increase 
were higher production of motor vehicles 
and high level of activity in the capital 
goods industries. The increase in the out- 
put of these industries as compared with 
1968 were as follows, in percents: 


Motor vehicles 
Heavy mechanical 

engineering goods |... ____ 22.0 
Sheet. metal industry 
Structural steel products ~~ ~___ 
Domestic steel shipments were distributed 
as follows, in thousand tons: For conver- 
sion 3,456; to steel merchants 3,548; to 
manufacturing industrics 3,585; to extrac- 
tive industries, railroads and building in- 
dustry 1,225; others 210; and alloy steels 
1 096.7 

France's iron and steel trade by princi- 
pal product categories were as follows, in 
thousand tons: 


Commodity Imports Exports 
Pipaon See 88 229 74 
Ferroalloymsnmnns 107 334 
Shots, powder and sponge 21 2 
88S ³ĩ» 000 ⁵³ TS 464 2,229 
Steel: mu 
Ingots, blooms, and billets. 784 482 
Coli. hese teca adde: 1,084 155 
Rolled Steel 4,215 5,052 
Pipes, tubes and  acces- 
sor ies 285 823 
Total steel 6. 428 6.512 


The net steel exports of 1968 (1,859,000 
tons) was considerably reduced in 1909 be— 
cause of higher imports to meet consump- 
tion demands. Sheets, plates, and strips ac- 
counted for 2,478,000 tons of imports and 
2.423.000 tons of exports. As in the pre- 
vious years, ingots and coils for rerolling 
were a signilicant part of steel imports be- 
cause stecl furnace capacity is not sufficient 
to meet rolling mill requirements. 

Industry Developments.—Investment in 
the industry in 1968 totaled $256 million 
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or $12.60 per ton of steel output; the cor- 
responding investment expenditure in 1969 
is estimated at $270 million. Investment is 
expected to increase to $360 million in 
1970. Total indebtedness of the industry 
decreased from 80 percent of the annual 
sales volume at the end of 1968 to 69 per- 
cent at the end of 1969. This decrease was 
due to sales, which increased to about $2.6 
billion, compared with $2.1 billion in 1968. 

Union Sidérurgique du Nord *de la 
France (Usinor) is planning to raise crude 
steel capacity of its Dunkirk plant to 8 
million tons per year by 1974. Coking ca- 
pacity will also be doubled to 1.6 million 
tons per ycar. The addition of a cold-roll- 
ing mill and an electrolytic tinplate mill 
will ljring rolling mill facilities in balance 
with the added crude stecl capacity. 

Modernization and rationalization meas- 
ures undertaken in 1968 in the special 
steel sector of the industry bore fruit in 
1969—production of special and alloy steel 
ingots increased to 1,871,000 tons (1,489,000 
tons in 1968). The two leading producers 
of alloy stecl Compagnie des Forges et 
Ateliers de la Loire (CAFL) and Société 
des Forges et Ateliers du Creusot (SAFC, a 
subsidiary of the Schncider Group) were 
reported to have agreed to coordinate their 
investment for flat products and were ne- 
gotiating to do the same for other prod- 
ucts. Greater rationalization of production 
and coordination of rescarch and sales be- 
tween the two companies were indicated. 
The two companies have 850,000 tons total 
capacity. 

Fos, near Marscilles, was chosen as a site 
for a new modern steel complex. This 
plant will have oxygen steel furnaces and 
hot-rolling mills; in its final stage in 
1977-78 the plant will have a capacity of 
7.5 million tons of crude steel. The plant 
will consist of three large blast furnaces, 
three oxygen converters, and a hot wide 
strip mill, which will be the largest in 
Europe with 6-million-ton annual capacity. 

Adjacent to the Fos steel complex, Ugine 
Kuhlman plans to build a plant to pro- 
duce stainless and special steels. The works 
will have an annual capacity of 600,000 
tons; initial production will begin in 1972 
and will reach full capacity by 1975.8 


* Organization for Economic Cooperation and 
Development. The Iron and Steel Industry in 1969 
and Trends in 1970. Paris, France, 1909, table 26. 

* Metal Bulletin. (Londou). No. 5407, Jan. 20, 
1970, p. 25. 
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Lead and Zinc.—The increase in pro- 
duction of lead concentrate to 41,000 tons 
was accompanied by a decline in produc- 
tion of zinc concentrates from 39,000 tons 
in 1968 to 36,000 in 1969. This resulted 
partly from the closure of the Pierrefitte 
mine, which produced zinc ore. Largentére 
mine, which came into full production in 
1969, is primarily a producer of lead ore. 

The output and consumption of both 
metals increased. The Viviez plant of 
Société des Mines et Fonderies de Zinc de 
la Vieille Montagne produced 94,000 tons 
of electrolytic zinc. The company has put 
into operation new roasting facilities and 
sulfuric acid plant. 

Refined lead and slab zinc consumption 
in 1969 totaled 198,500 and 239,000 tons, 
respectively compared with 179,300 and 
202,300 tons in 1968. In 1969 total lead 
and zinc consumption as reported in the 
July 1970 issue of World Metal Statistics 


(London) was as follows in thousand 
tons: 
LEAD 

Storage batterien 86.7 
Cable sheathing................... LL... 42.0 
F M ECT sete NOTER 14.0 
Sheet and strip. __....-.----- 2-22-22 Lll 14.0 
Fl 8 5.0 
1r) etu ahs wesc xx 10.0 
F/ ð 13. 5 
Gerl. 8 22. 8 
AI. ³ðX ooueen eke ossie ue 17.0 
Miscellaneouinn s 7.1 

!! é ela eus 232.1 

ZINC 

Galvanz inn RT S 71.2 
Die-casting alloys. nns 33.8 
Copper alloy casting 4.0 
Copper alloy semimanufacture.............. 59.8 
Rolled inne 8 70. 6 
GGôÜ—oͥůͥ 0 yd ee ota ae otis 34.7 
Other chemical uses 14.7 
Zinc wire and tubes 3.7 
Miscellaneoua s 1.5 

Pf ¹wAAA T i tee tee oe 800.0 


The trade in these metals for 1969 were 
as follows in tons: 


Commodity Imports Exports 
LEAD 
Df lu oe ß a cA AD 123,735 4,333 
S/ oc oM Ui ice A RE 4,981 14,670 
Metal and alloy. 58,450 19,095 
Semimanuſactures 621 1.191 
ZINC 
Ores. = cick oe See oes 412,477 1,126 
ö ⁰¹·u 88 18,439 2,155 
Metal and alloy. 31.231 20,381 
Semi manufactures 114.052 24.976 


1 Includes 4,366 tons of zinc powder and 4,512 tons 
of zinc manufactures. 
? Includes 2,352 tons of zinc powder. 
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Lead ore imports were mainly from Ire- 
land, Yugoslavia, Bolivia, and Australia; 
zinc ore imports were from Canada, Peru 
Ireland Morocco and Sweden. Morocco, 
Tunisia, and West Germany were principal 
sources of lead metal imports, and the 
EEC was the principal supplier of zinc 
metal. Lead metal was shipped mainly to 
the United States, Switzerland, and Greece; 
zinc metal was shipped mainly to the EEC 
countries. 

Nickel.—During the year, Société Le 
Nickel took a majority interest in the capi- 
tal of the Société Miniére et Métallurgique 
de Pefiarroya and continued its expansion 
program in New Caledonia with the objec- 
tive of increasing nickel production capac- 
ity to 69,000 tons. During the year, the 
first two 11,000 kilowatt furnaces for pro- 
ducing ferronickel came into operation. 
The company initiated a $250 million in- 
vestment program in the north of New Cal- 
edonia with a view to produce ferronickel 
with a 40,000-ton nickel content. 

By yearend the French Government had 
not acted on proposals of American Metal 
Climax and Pefiarroya to become New Cal- 
edonia's third nickel producer, the others 
being Société Le Nickel and Cofimpac. The 
latter was organized in 1967 as a consor- 
tium of International Nickel Company and 
Société Auxilaire Minière du Pacifique 
(Sampac). Periarroya and American Metal 
Climax formed a French registered com- 
pany, Penamax, to represent their joint 
nickel developments in New Caledonia.® 
The merger of Peñarroya and Société le 
Nickel may be a factor in the final deci- 
sion. 

Nickel trade in 1969 was as follows: 


IMPORTS 
Mill “86 6,056 
Intermediate metallurgical products other 

than matte ,148 
Scrap 
N §ĩê⁵O •dnunr.᷑.. du usc E ces 51 
Nickel alloys__._.....---2-2 2-2 cL... 22,637 
Ferronickel.... 0 ios sect Ge oats meno es 610 
Nickel anodes_._._...---- 22.2 251 
Nickel metal........ D.zac 8,413 
Semimanufacture s 2,350 

EXPORTS 
Matte and similar products______.__..___. 155 
Scrap: 

Nef... edie et ens tera 176 
Nickel alloys. se. 1,459 
Ferronickel........... 2 LLL LLL LLL c LL. 169 
Al. 705 
Nickel metal“è•.ſſſ 2-222 ll LLL lll. lll. 7,045 
Semimanufactures____._____..__...___._.. 2,187 


Tin.—Actual tin consumption by princi- 
pal users in 1968 and corresponding esti- 


? Metal Bulletin (London). No. 5461, Dec. 31, 
1969, p. 18. 
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mates for 1969 were as follows, in long 
tons: 


End use 1968 1 1969 ! 

Tinpla ting. 6,305 5,748 
White alloys... 2... -...-.- 2,716 3,292 
Copper alloys. ss 143 823 
Chemical products. ........... 399 408 
Semimanufactures 271 844 
Miscellaneous 162 161 
!!» vines 9,596 10,776 


! J. Branconnot & Cie, Paris, France. Private cor- 
respondence. 


France's tin trade was as follows in long 
tons: 


Commodity Imports Exports 
Concentrate 2... -. 79 359 
etal oorde Se we Sees 10,926 279 
Ai. ðͤ b Eae 216 281 
Senn 8 79 14 
Semimanufactures 34 129 


It is estimated that France recovers 
about 2.000 long tons of tin from scrap 
and detinning of tinplate. 

Titanium.—Titanium-Trioxide S.A., a 
wholly owned subsidiary of British Titan 
Products, will increase the annual capacity 
at its titanium dioxide pigment plant in 
Calais to 60,000 tons. The present capacity 
of this plant, completed in 1967, is 25,000 
to 30,000 tons of titanium dioxide per 
year. The sulfuric acid process is used at 
this plant and will be used in the ex- 
panded facilities which are scheduled for 
completion in 1971. 

Tungsten.—Production of scheclite from 
the deposit near Salau in the French Pyre- 
nees was expected by yearend 1970. The 
mine will be operated by the Société Min- 
iere d'Anglade in which Charter Consoli- 
dated Limited of the United Kingdom and 
Anglo-American Corporation of the Re- 
public of South Africa hold a 40 percent 
interest. The Enguiatés mine in the Avey- 
ron area of Société miniere et 
métallurgique du Chatelet also started pro- 
duction. 

France imported 2,747 tons of tungsten 
minerals, a 70- percent increase compared 
with 1968, brought about by increased fer- 
rotungsten production. 

Uranium.—France produced 609,000 tons 
of uranium ore, averaging 0.21 percent 
uranium content. The French Atomic En- 
ergy Commission imported 402 tons of ura- 
nium, as concentrates, from Gabon. 
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Uranium mines of the Franc area were 
to set up a joint marketing organization 
(Uranex) that would market approxi- 
mately 2,000 tons of uranium per year. 
The partners in Uranex would be the 
French Atomic Energy Commission (34 
percent), Compagnie Pechiney Mokta (33 
percent) and the Compagnie Francaise des 
Mines d'Uranium (33 percent). 10 France 
and Indonesia reached an agreement in 
April with a 7 year uranium exploration 
program in Kalimantan. 


NONMETALS 


Data for the quarry products, the most 
important nonmetals produced, are not 
available for 1969. Preliminary figures for 
some items indicate a 17-percent increase 
in the output of limestone used by the 
iron and steel industry and sugar refiner- 
ies, a I- percent increase in alluvial sand 
and gravel output, and a 1.5-percent de- 
cline in road building materials other than 
alluvial sand and gravel. In 1968, the 
value of crude nonmetals produced were as 
follows in million dollars: 


Quarry products 610 
Other nonmetals _____ & 192 
Total nonmetals ____ . |. 802 


Quarry products accounted for 36 per- 
cent of the value of all mineral output 
and 76 percent of all nonmetals. 

Cement.—Salient statistics of the cement 
industry in 1969 were as follows, in thou- 
sand tons, unless otherwise stated: 


Yearend production capacity. ............ 83,850 
Production, all types. 27 ,543 
Employment number 14,000 
Imports: 

Cin WOR tse cdd soleo vea eR EE 65 

Portland and other᷑r 27 
Exports: 

Enge 370 

Portland and other 636 
Apparent consumption 27,000 
Per capita consumption. . .... kilograms 570 


During the year, cement production ca- 
pacity was increased by about 850,000 tons 
per ycar owing to improvement in existing 
plants and replacement of three kilns. 

Cement output by type in the 1966-68 
period was as follows: 


o Mining Journal (London), Oct. 10, 1969, p. 
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Thousand metric tons 


Type Saas PUES 
1966 1967 1968 
3 F 18,031 19,232 20, 651 
lag: 

Blast furnace 2,341 2,257 2,373 
Other 1.211 1.407 851 
Spee! 1.001 866 834 
Total I. 22,584 23,763 24,709 
Natural... 81 104 48 
Mortar 638 551 637 
Grand total. 23,304 24,418 25,393 


! Data may not add to totals shown because of in- 
dependent rounding. 


Fertilizer Materials.—Apparent consump- 
tion of potash and internal shipments were 
1,298,850 and 1,300,190 tons of K, O respec- 
tively. During the year the French potash 
industry was carrying out a rationalization 
program in an effort to reduce the number 
of mining and treatment centers to three 
—Amelie, Marie-Louise, and Théodore. The 
Amelie and Marie-Louise mines are being 
expanded to produce 2,600 and 1,700 tons 
of ore per day, respectively, from the cur- 
rent level of 1,100 and 1,250 tons per day. 
The two mines now account for half of 
the ore output. At Marie-Louise mine 
treatment facilities (new dissolution units, 
facilities for washing residues, crystalliza- 
tion equipment, rotary drying kiln, and 
addition storage facilities) were expanded 
and a new shaft was sunk at Staffelfelden. 
Belt conveyors at Théodore replaced the 
aerial ropeway. Improvements in the rail 
transportation. system serving the mines 
were underway.!! 

The phosphoric acid plant of Société 
Chimique des Charbonnages will increase 
its production of mixed fertilizers.12 

France's fertilizer trade in 1969 was as 
follows, in thousand tons: 


Type Imports Exports 
Nitrogenous: 
de ELS 24 () 
Process ed 849 514 
Phosp hatice: 
hosphate rock. .......... 8,523 (1) 
Thomas slag. ............ 942 280 
Superphospha tes 382 53 
Potassic: 
idle x 24 Sere 
Potassium chloride 123 959 
Potassium sulfate and 
OUNOT ec se tee 75 127 
Mixed: Lo cele lee 953 302 


1 Less than 4 unit. 


In terms of value, imports and exports of 
mineral-based fertilizers totaled $147 mil- 
lion and $65 million, respectively. 
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Fluorspar.!3—France's probable fluorspar 
reserve at yearend 1968 was estimated at 
14 million tons, with an average grade of 
48 percent CaF, or 7 million tons with 80 
percent CaF,. Fluorspar consumption in 
1968 was estimated at 153,000 tons, of 
which 98,000 tons were chemical grade. In 
1969 France exported 102,226 tons of fluor- 
spar and imported 6,729 tons. Fluorspar 
exported from France is substantially of 
metallurgical grade; fluorspar imports are 
of acid grade. 

The Société Denain-Anzin Minéraux re- 
portedly has started producing fluorspar 
pellets made by agglomerating ferruginous 
fluorspar "sand" using bauxite as a binder. 
The pellets can be used in the steel indus- 
try, especially in oxygen converters. 

Sulfur.—The 14-percent increase in nat- 
ural gas production brought about an in- 
crease in recovered’ sulfur. However, 
exports declined by about 200,000 tons to 
864,458 tons, presumably because of higher 
domestic consumption. Sulfuric acid pro- 
duction increased to 3,528,000 tons in 1969, 
compared with 8,349,000 tons in 1968. 
France imported 351,519 tons of sulfur in 
1969. 


MINERAL FUELS 


France's consumption of primary energy 
in 1969 totaled 213.9 million tons of stand- 
ard coal equalivalent (SCE) and domestic 
sources supplied 89 percent. Consumption 
of the different fuels and hydroelectricity 
in the last 3 years were as follow in mil- 
lion tons SCE: 


1967 1968 1969 

Solid fuelass 63.6 62.3 62.4 
Petroleum products!_ 92.0 101.0 115.8 
GJ Re 10.0 12.0 18.1 
Electricity... ........ 20.0 21.9 22.6 
Total. 185. 6 197.2 213.9 


Petroleum used only for energy production. 

Source: Annales des Mines (Paris), July-August 
1970, p. 11. * 

Thus the share of domestic and im- 
ported solid fuels in total energy consump- 
tion declined from 31.6 percent in 1968 to 
29.2 percent in 1969. In terms of domestic 
consumption of the different energy forms, 
France was self sufficient in electricity and 


1 Phosphorus and Potassium (London). No. 
45, January-February 1970, pp. 40-41. 

1? Bulletin de l'Industrie Pétrodiére. Mar. 6, 
1970, p. 1. 

7 A. Chermitte. "Le Spath-Fluor Francais en 
1968." Mines et Metallurgie (Paris), No. 3644, 
January 1970, p. 13-15. 
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supplied about three-fourths of solid fucls 
and gas consumption and less than 3 per- 
cent of petroleum needs. 

Energy consumption by ultimate users 
(shipments to the internal market), to- 


taled 186 million tons SCE, with the fol- 
lowing breakdown in million tons SCE: 
Iron and stecl industry 20.1, industry ex- 
cluding iron and steel 73.7, houscholds 
53.9, and transportation 35.1 14. 
Coal.—Production of coal (anthracite 
and bituminous) declined relative to 1968, 
a year in which there was almost 5.7 mil- 
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lion tons of production loss, 2.2 million 
tons attributable to the strikes in May. 
However, output per man-shift increased: 
7.4 percent for underground workers and 
6.4 percent for underground and surface 
workers. Of the total output of bituminous 
coal, Nord/Pas-de-Catais accounted for 18.9 
million tons, Lorraine accounted for 13.9 
million tons, and Centre-Midi accounted 
for 7.8 million tons. The labor force de- 
clined more than 10 percent during the 
year. 


^ Annales des Mines (Paris), July-August 1970, 
p. 5. 


Salient statistics of the coal and lignite industry 


(Thousand metric tons unless otherwise specified) 


1967 1968 1969 
COAL 
Production: 
Anthracite one eco ee 2c he te eeu ð t A 2. 880 2,775 3,086 
r ⁰ꝙydpũ y k 9,152 7.827 6,998 
Bituminous: 

Low volatile t; zs ra ĩ⁰˙äm cL vacuo ice eek ed ELE 3,715 3,712 3,209 

Mediüm-volutle tao en le d x8 12,415 10,746 10,533 

Heel SaL ez oerte ate es 16,561 14,338 14,103 

Rll ean eh ewe Teed 2,901 2,518 2,654 

Totali c daa ĩ Ä 47.625 41.911 40,584 
Apparent consumption (including lignite) thousand tons of standard coal 
C ³⁰oimAAA «ðũ Ere x ae oe Deh Ue 63,700 61,600 NA 
Sto yearend uo eol es ³ a LI RU CC eL 11,723 10,507 7,818 
Number of operating mines. ____...2- 2.2 eee eee eee eee ee 61 58 52 
Average number of days worked 260 247 255 
Average daily outpunnſ·eſeedddddddddw cl lll lll lll Lll. l- metric tons.. 183,300 169,900 159,300 
Number of men working daily at yearend: 
Hide nn persons 94.292 83,776 74,143 
HI; ĩ˙ ee ð :. i a i a aga do 39,679 88,259 35,336 
In associated planttttt ./... do.... 8,625 5,145 4,883 
Production per man-shift: 
Nord/Pas-de-Calais: 

Underground... v cum 8 kilograms.. 1,805 1,842 1,973 
Underground and surface____.._.__...-...------.---------- do.... 1,252 1,245 1,319 
Lorraine: 

Underground. 5o oto ctas ice tn do.... 3,703 8, RRR 4,175 

Underground and surface...._-.-.-....-.---------------- do.... 2,443 2,4838 2,676 
All of France: 

Underground su oe ð³ ⁵ ( . eet Bee ee do.... 2,241 2.847 2,522 

Underground and surfſachkckeeeee nnn do.... 1,523 1,555 1,654 

LIGNITE 

Production So tsosa Bet J he ee f uio cm ccu rc ec D CL mL ee 2,931 8,221 2,950 
Stock at U dee i f vm ĩ v Le og 379 233 254 
Average number of days worked 260 247 255 
Average daily output. 22.2... eee eee metric tons 10,400 11,700 11,600 
Number of men working at yearend: 

Underground. s cali cdm eL ELI E ULLA da persons.. 1,515 1,451 1,385 

SUF CO 3.2 oS cho Stes 8 do.... 1,053 1,034 2,383 

Associated plants. l.c eto en ob bet 8 do.... 130 132 142 
Production per man-shift: “ 

Underground (Provence)_._....---..--.----------------- kilograms.. 4,870 5,165 5,413 

Underground and surface_..____........-..----.----------- do.... NA NA 3,205 


— ——— —„-t:ͤ —ꝛäy —ꝛ—ę—̃ —————ů—ͤ ́— —— — — — —— 


NA Not available. 


! Largely 14 to 18 percent volatile matter; a small tonnage has a higher volatile content. 


? 16 to 28 percent volatile matter. 

225 to 41 percent volatile matter. 

* 40 to 42 percent volatile matter for the bulk of production in this category. 
5 Detail does not add to total (official data) because of differences in source. 


t Productivity at the opencast lignite mine of the Landes region is 23,738 kilograms per man-shift. 
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By 1975, seven coal mines in the central 
and southern coal mining districts are 
scheduled to close down.15 French coal pro- 
duction in that year is planned not to ex- 
ceed 25 million tons. Gross loss in 1969 by 
the industry before amortization totaled 
$209 million and including amortization 
$298 million. 

The number of operating mines in 1969 
declined further—two mines were closed in 
the Nord/Pas-de-Calais field. Output per 
mine decreased to 3,084 tons compared 
with 3,127 tons in 1969 but daily output 
per working face increased to 319 tons 
(278 tons in 1968). In October 1969, 76.6 
percent of the underground output was 
from mines with mechanized extraction 
and haulage. Semimechanized mines ac- 
counted for 14.7 percent of the output; 
nonmechanized mines and other accounted 
for the remainder. Nonetheless. produc- 
tion cost per net ton of coal in 1969 in- 
creased to $18.81, from $18.53 in 1968. In 
1969 labor costs accounted for 64 percent 
of production cost, and supplies accounted 
for 21.5 percent; the remainder being over- 
head, taxes, and other expenses. 

Investment in coal mincs in 1969 totaled 
$57 million, of which $27 million was for 
mining purposes. 

Nearly 89 percent of the coal output in 
1969 was prepared in coal washeries with 
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an hourly capacity of 19,670 tons. Heavy 
media units accounted for 56.3 percent of 
coal perparation capacity. 

Consumption and Trade.—Coal sales in 
1968 totaled 51.7 million tons, 35.9 million 
tons of which was domestic coal. Corre- 
sponding figures for 1969 were 51.9 million 
and 36.1 million tons. In 1969, coal supply 
from domestic mines and stocks and net 
imports totaled 54.2 million tons, about 
the same as in 1968. Shipments of domestic 
and imported coal for making coke in- 
creased to 17,650,000 tons (16 million tons 
in 1968) and shipments to electricity prod- 
ucers was 17,133,000 tons (16,736,000 tons 
in 1968). Houschold and small industries 
were the other principal recipients of coal. 
In 1969, coal mines accounted for 8.4 per- 
cent of the 130.600 million kilowatt hours 
of clectricity produced in France. 

France's solid fuels trade was as follows, 
in thousand tons: 


5 Colliery Guardian (London). October 1969, 
p. 550. 


Importa! Exports! 
Coal. oeil em AL eee e 9,661 662 
Anthracite.. -aaan 2,856 440 
Other solid fuela. .. ......... 261 43 
Lignite and lignite briquets. . __ 309 17 
Peat and peat briquets 39 2 
Coke and semi-coke. .......... 3,290 888 


! Data from the official trade book and are some- 
what different from the source cited in table 8. 


Production, availablity, and distribution of coal 


(Thousand metric tons) 


Net production 
Middlings, foreign coal, ete L2 2c... 
Stock variation 

Total availability.............. 2... 22.2... 


Consumption by mines and mine powerplant......... 
Delivery to miner „ 


Delivery for transformation: 


Mine coke oven k 
Steel plant coke o wens k 
Gas coke ovens._.._..._-...-...----..-.-------- 


EXDOPU. . 4n ſhͥ⁰ Aa ³ AAA 
Total available from domestic produetion 22. 
IIIICõĩ ³Ü˙ü¹mſ eei ⁰⁰⁰ Eh ara 


Delivery from imports: 


Coal mine coke ovens..............-.--.--...- 
Steel plant coke ovenn nnn 
Gas coke oven 
Briquetting plants). 
Stock variations nn 


Electricity......_.__....--.....-------------- 
Iron and steel |... 2.2222. eee 


-—————— omm 


ee wi 


1968 1969 
"— —————— € (€ 41,911 40,584 
332% 08 101 167 
—€——————— — Does —1.251 —2.656 


43.263 43.407 


e e EE Aenea eae cre e 125 605 
r usc ope 8.711 9.477 
d Lis ce iu lene 2,100 1,968 
Rusa 29 3 
33. E mU aq Ei ate 3,549 3.369 
—————Á— — 21,299 21,872 
—————— lee Ueda 866 1.089 
JJ DC iR eA 21,198 20,522 
J w 8 11.512 11.842 
———— —— — hah ark 1,545 1,942 
——' ——— ——— 3.466 4.263 
JVC (d 8 194 22 
22727 — 775 623 
Salut E ou 8 —431 —112 
c ed eue 5,718 5,704 
—————É— € 26,914 26,226 
RE rcs 512 487 
————— ——— 11 11 
d ae eee 10,551 10, 683 
3ͤ ?r 1.943 2.212 
ipsutis det . 6,496 6,119 
wat Leno th GAN eel dU 7,401 6,714 


! Plus (+) denotes addition to stocks, minus ( —) denotes withdrawal from stocks. 
? Adjusted for small tonnages of foreign coal used by mines and stock changes. 


Source: Bureau de Documentation Minière, Combustibles Minéraux Solides. Statistique Annuelle Définitive. 


Paris, France, pt. 2, 1969. 
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Principal suppliers of coal and anthra- 
cite were West Germany (6,605,000 tons), 
the United States (1,943,000 tons) the 
U.S.S.R. (1,393,000 tons) and Poland 
(1,103,000 tons). The U.S. S. R. was the lar- 
gest supplier of anthracite (1,279,000 tons) . 
Average cif. value per ton of bituminous 
coal was $14.14 and of anthracite $24.65. 

Coke and Coal Chemicals.—In 1969 
French coal mines had a capacity to pro- 
duce 25,600 tons of coke per day and es- 
tablished a record coke output of 9,020,000 
tons. Nord/Pas-de-Calais produced 60 per- 
cent of the coke in 1969. Production at the 
coke ovens of mines and steel plants and 
shipments to the two principal consumers 
increascd. Increase in coke output of steel 
plants resulted partly from the operation 
of the new coke oven at Dunkirk which 
started operation in September. In 1968, 
coke ovens produced 534,550 tons of crude 
tar 333,000 tons of which were from coke 
ovens of mines. 

Natural Gas.—Production of natural gas 
in Meillon-Saint Faust-Pont d'As fields in- 
creased French marketable gas output to 
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6.5 billion cubic meters. Reserves at the 
beginning of 1968 were 215,000 million 
cubic meters proved and 85,000 million 
cubic meters (probable). New gas treat- 
ment facilities will increase daily capacity 
to 34 million cubic, meters by 1970. 

In addition to domestic production, 
France imported 2.1 billion cubic meters of 
natural gas from the Netherlands and 500 
million cubic meters from Algeria. Imports 
from the last source will increase to 4 bil- 
lion cubic meters per ycar when the lique- 
faction plant at Skikda, Algeria, is built. 
Natural gas accounted for 76 percent of 
total gas supply, the remainder being sup- 
plied by gas made from coal and petro- 
leum. 

Natural gas supplied 6.1 percent of 
France's energy requirements in 1969 and 
is expected to supply 7.1 percent in 1970 
and 9.9 percent in 1975. In the latter year 
it is expected that sources of supply will 
be as follows in billion cubic meters: 
The Aquitaine fields 8; Netherlands 6; and 
Algeria 4. Gas imports from the U.S.S.R. 
have been under study for some time. 


Production availablity and distribution of coke 


(Thousand metric tons) 


Coal charged to coke ovens: 


Dorff ð ͤ wem dS 
Fh ³⁰·¹- Zy edm 


Production: 
Oven coke: 


At ib! ew Redes 
At iron and steel plants 
At gas companies. 


Availability and distribution: 


Coke produce 
Receipt of coke ſi nes dre 
Consumption at coking plants and by labor...... 
Available for distribution. 
Stock variation !.2 2.22.2. LLL Lc LL Lll lle lll... 
III 88 e 
Importer's stock variu tion 


Total available from domestic production and imports 


Delivery to coking plants 


Distribution: 


Iron and steeãelll.l.„l„ ARR 


Other industry 
Domestic use and small industry 


ͤ—ũ—ä— — 2 =- — 2 — m 


! —— x:: ß 


FFF ðUiiͥ IM ͤ A DIS in 
Net available. . 8 


—— —— — — — —ͤ—ſ———— — —— 


(C ³ĩð2Aſ kt eser eet 


1968 1969 
S ĩð Ä aus A 11.316 11.895 
%% ⁵⁵¼¼: 8 5, 240 6,038 
DD 16,556 17.933 
MIDI ³ 8 8,073 9,020 
2 —Cw m cu E 4.211 4,555 
c E E S 219 30 


12,503 13,605 


EE E E E SS Si 12,503 13,605 
PTER EE 28 
7 LA Lt s 759 787 
J ĩðéâ ⁵ĩð v 11.772 12.829 
———ÁMÁ— See a fa hale ae — 199 -— 409 
r EL Ee 3,348 3,358 
—o— P— — — 92 — 140 
S P — «t 15,411 16,730 
233; eL E EE 385 
J7)ͤͤ ᷣœP L... 259 902 
222 8 15.116 15. 828 
JJ Á—ÀÀ 12.422 13.057 
e ata aaa MNT 1,752 1,555 
Lisa ucl cured URS E EE 895 872 
JJ : 47 44 
—M CC 15. 828 


! Plus (+) denotes addition to stocks, minus ( —) denotes withdrawal from stocks. 


Source: Bureau de Documentation Mini¢re, Combustibles Minéraux Solides. Statistique Annuelle Définitive. 


Paris, France, pt. 2, 1969. 
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However, at this time it is not clear when 
such imports will begin. They will proba- 
bly begin sometime in 1975 or thereafter, 
starting with 2.5 billion cubic meters per 
year. West Germany has expressed willing- 
ness to let Soviet gas transit its territory 
for French destinations. 

Natural gas from Leeuwarden field in 
the Netherlands discovered by Petroland 
and its associates will be delivered to Ga- 
sunie of the Netherlands, and the latter 
will deliver an equivalent to France under 
contractual arrangements with Petroland. 

Gas de France has launched an invest- 
ment program costing about $170 million. 
The expenditure will be devoted to pro- 
duction facilities, long distance transport, 
and to distribution. Two  regasification 
plants at Fos will be built to handle addi- 
tional Algerian gas, which will arrive at 
Fos starting in 1972.16 

Petroleum. 17— There was a further de- 
cline in domestic crude production, but 
national refinery throughput increased 13 
percent to 90.6 million tons, including 4.9 
million tons custom refining. Franc zone 
crude supplied one-third of the refinery 
throughput exclusive of the custom refin- 
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ing tonnage. The refining capacity of 105.2 
million tons was 8.1 percent more than at 
the beginning of the year. Civilian con- 
sumption of petroleum products increased 
11.8 percent to 70.6 million tons. Net re- 
finery output totaled 84.3 million tons. Im- 
ports of petroleum and petroleum prod- 
ucts is totaled 86.3 million and 52 mil- 
lion tons, respectively, with a value of 
$1,447 million or 9.1 percent of all imports 
by value. In addition, natural gas imports 
were valued at $32 million. France also ex- 
ported 14.2 million tons of products valued 
at $152 million. Custom duties, taxes, and 
other duties on petroleum ($2.84 billion) 
accounted for 10.8 percent of budgetary 
receipts. Petroleum supplied about 54 per- 
cent of France's energy consumption; this 
figure is expected to increase to 67 percent 
in 1975. 


Y Petroleum Press Service (London). V. 37, No. 
6, June 1970, p. 227. 

17 Source: Union des Chambres Syndicales de 
l'Industrie Pétroliére (Paris). Bilan de l'Indus- 
trie Pétroliére Francaise 1969 et Prespectives pour 
1970, 12 pp. and Comité, Professionel du Pétrole. 
Eléménts Statistiques. Activitié de l'Industrie Pét- 
rolière (Paris). V. 1, 1969. 

* Including nonenergy products such as petro- 
leum jellies, paraffins, waxes, and residues such 
as petroleum coke and bitumens, as well as LPG's. 


Table 10.—France: Salient statistics of petroleum and natural gas industry 
(Thousand metric tons unless otherwise specified) 


Length of hole drilled.............................. 


Production: 


Crude petroleum. .............. 2... . c.l. l.l 


Natural 


— ——— 2 


Products obtained from refining natural gas: 


Liquefied produ et 
lf i 


Refining: 


Number of reſiner ies 
Capacity of refineries (atmospheric distillation)... 
Refinery throughput. ............... l2. l.. lll. 


Refinery production: 


Aviation gasolinekek 2... ... 
Motor gasoline...........------..-------- 
Special gasolines............. 2 2 L2... ..- 

erosine and white spirits 
ll aiae ͤůmw 86 


See footnotes at end of table. 


——ñ—3—— — 22 


1967 1968 1969 
thousand meters 120 104 96 
PCC 2,832 2,688 2,499 
million cubic meters 8,552 8,630 9,779 


EET 4 5,563 5,682 6,506 
(—— —ÀÀ 480 462 554 
ee ceni. 1,636 1,608 1,732 
Plea asses units 19 20 22 


83,805 
15,202 80,300 90,592 


SS oue dE 68 59 58 
——————— Ma stass 11, 420 11,306 12,107 
FCC 1,793 2,981 2,188 
J Mi ee 233 172 160 
E ERREUR 2,889 2. 285 2,483 
m — € 6,278 6,086 8,122 
Suede aru 18,396 22,241 24,132 
P ER DN 22,398 22, 838 26,024 
33 AEn 2, 688 2, 833 2,853 
FFC 930 942 1,030 
FFF 59 54 57 
Pie eee eee Ses ee 861 1,160 1,024 
33 es seca 1,896 2,051 2,194 
ok ccs d ee ere 944 1,218 1,179 
3233 uL AO r2 90 143 
3323 8 10,443 15,711 84,345 
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Salient statistics of petroleum and natural gas industry—Continued 


(Thousand metric tons unless otherwise specified) 


1967 1968 1969 
Foreign trade: 
Importa: 
Crude: 
Franc zone: 
PCO Ber E s ⁵ ² . P dels tae UE E cs 21,600 24,429 25,430 
Other ⅛ꝶ⁊q⁊⁊ 6. aur ĩð v 8 611 437 986 
SUD UGA ee olere in e ou e cate 8 22,211 24,866 26,416 
Middle East 
II C Soe eee arae ccr ae oe 3,215 8, 3,633 
II ³»W;]0³ .³5),m.m. 8 13. 576 15,160 14,731 
MUWalt.: cee ce oer eee yu ⁰ 8,895 7,282 8,103 
Qatar pd e eL S PE S 2,049 2,898 1,784 
Saudi AraDiä- . tern eee Se LM 4,279 8,956 4,848 
Abu Dhabi... ³o¹wm eee A ee een tae 2,802 5,046 5, 587 
JJ!!! ⁰ ⁵ 8 34.815 87,381 38 , 685 
Ek!!! p ñ p Pardi ze eed 1.629 1. 554 1. 82 
Venezuell.˖ln.„„n„„„ eosdem 2, 801 2,345 2,436 
IT/) ³⁰˙ AA ĩ ( . 8.729 10,818 14,570 
Other res cent ch i uL ⁰⁰⁰yd 2,165 213 2,371 
Grand total o.oo ee ⁰ EET EE 72,848 11,116 86,306 
Fe. ³ R a cue. bee A 4.950 5,118 5, 258 
Exports of products including bunkering ?___.-.............-.----- 14,099 13,289 13,959 
Consumption: 
Internal e ð K thie doce 56,814 63,158 10.602 
French bunkerlng. uc cuc Shee Ss A eR S teli E e 1,888 1,490 1,774 
Other consumption including refinery and distribution losses (approxi- 
| o OU cH D TE ERN a a a RE 6,800 1,500 8,000 
Stock (capacity): 
In refinery. uu amu tos alea AA thousand cubic meters 21,595 24,924 80,420 
In distribution channels... ..... 22... 2 222 Lc Lc Lll lll llc l2 2222 eee 5,959 6,622 7,757 
Transportation: 
Tankers: 
C ͥ ͥͥ ATT... ³ AA 90 86 R5 
Deadweight . y ct 3,928 4. 538 5,144 
Tank cars: 
I. eis Sa ⁰yd y eet tes d uu 19,460 ........ 17,800 
Capacity o. LoeracaulcMectu suem Ur thousand cubic meters. . 885 .......- 918 
Tank trucks: 
/. ud Le cM i LA orate i cS Ud 14,030 15,659 17,694 
CapacitY oec elo ceoerocu cre aus thousand cubic meters 177 202 234 
Employment: 
Exploration and production. persons.. 11,075 11,343 11,266 
Rll ³o˙ qq M C do 16,375 16,425 16,72 
Distribution. oo oe ee cec eee . gu EE do.... 40,550 41,300 41,800 
GG %]Üĩoðſd eee ce c e fel lant een aa te do.... 1,586 1,650 1,698 
Investment: ? 
Exploration and production thousand dollars. . 54,193 68,417 81,020 
Refining storage, and chemical facilities in refineries... ...... do.... 133,053 190.667 224,695 
Distribution and storage outside refiner ies do.... 166,901 195,888 206,330 
Pipennes a2) 6 sbi he eee eae didee WS ERE 8 do.... 22,866 55,093 20,165 
Maritime transport JJ Nut LR cagek is do.... 38,709 64,816 57,434 
/ c cona Duct hs eet Daan Eau 8 do 52,753 34,208 33, 128 
M ͥ Wt ³˙⁰·w.w.. cone ah nae tee Ne eat gS do.... 468,474 609,089 622,772 


! Data may not add to totals shown because of independent rounding. 
? Trade data differ slightly from other sources depending whether Commerce Generale" or Commerce 


Special" data are used. 
3 1968 and 1969 estimated. 


Source: Comité Professionel du Pétrole. Élémenta Statistiques. Activitié de l'Industrie Pétroliére. 1965-69. 
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Exploration.—Exploration activities con- 
tinucd to bc concentrated in the Aquitaine 
Basin although drilling was also carried 
out in the Departments of Jura, Savoy, 
and Provence. Offshore, two wells were 
drilled in the Gulf of Lion (Compagnie 
Francaise des Pétroles—CFP—with partici- 
pation by Société Française des Petroles 
B.P.) and in the Gulf of Gascony joint 


permit of Shell and Enterprise de Re- 
cherchés et d' Activities Pétrolières (ERAP). 
Drilling in the Gulf of Gascony was car- 
ried out with the semisubmersible plat- 
form "Pentagone 81". Geophysical work in 
France totaled 65 month team (6 percent 
less than in 1968) and the 95,800 meters 
of new drill holes was 8 percent less than 
in 1968. Of the drill holes, 22,000 meters 
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were step-out and the remainder core and 
exploration drills. During the year 32 wells 
wcre completed: 22 exploration and core 
wells, and 10 step-out and injection wells. 
Outside of France, French companies 
continued exploration in the areas in 
which they were active in 1968. Thc work 
resulted in the discovery of a petroleum 
structure in the Congo (Brazzaville), pe- 
troleum in offshore Iran and on land in 
Iraq. French companies discovered natural 
gas in the Red Sea area of Saudi Arabia, 
in the North Sca in the vicinity of Scar- 
borough, England, and in two localities in 
Australia. French compaines drilled 200,000 
meters of wells outside of France. 
Production.—Crude production in France 


Product 


Motor gasoline. .............. . 2L LLL LL LLL Ll lll. 


Jet fuel 


The rate of increase in the consumption 
of gasoline and domestic fuel oil declined 
compared with the 1968-67 growth rate 
because of the impact of higher taxes im- 
posed on these products. The increase rate 
for domestic fuel oil was the smallest an- 
nual rise since 1952. The high percentage 
increase for jet fuel resulted partly of low 
1968 consumption. Although the percent- 
age increase for liquefied petroleum gas 
was 6 percent, the increase rate for pro- 
pane was 18 percent. 

Because of the 12.5 percent devaluation 
of the franc in August, prices of gasoline 
and gas oil increased again on September 
29. The increase was about 1.4 cent per 
gallon for gasoline, 1.1 cent for diesel oil, 
and 0.97 cent for heating oil. For the Paris 
area prices for these products at the gas 
station and the percentage share of taxes 
in the prices as reported in the October 
1969 issue of the Bulletin de l'Industrie 
Pétroliére (Paris were as follows: 


— — — —— T— ——äʒ43—4̃ :z:.rg, „ 


Other gasoline, kerosine, and white spirit. 
,p! e ete y k y E EE 
Domestic fuel oill. 2.2220 222222222. 222 LL LLL lll. 
Light fuel Oililildltl eke wee nae 
Heavy lüueloill.. o 2 ²˙Ü¹“-.. ee eid eee 
6 feedstockck kd 
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declined, but production in the Franc zone 
(Algeria and Gabon) increased to 43 mil- 
lion tons for Algeria and 5 million tons 
for Gabon. Worldwide production of crude 
petroleum by French companies, was al- 
most equal to French throughput and con- 
sisted of the following components, in mil- 
lion tons: Algeria 43; Middle East 42; 
Gabon 5; Canada 1; and Libya and Tuni- 
sia 1. 

Consumption.—Internal civilian con- 
sumption for all products totaled 70.6 mil- 
lion tons, an increase of 11.8 percent 
compared with 1968. Consumption by type 
of products and variation compared with 
1968 are shown in the following tabula- 
tion: 


Consumption Percent 1969/1968 


(thousand o variation 

tons) total (percent) 
F 11.349 16.0 +6.3 
c IR 1,325 2.0 +17.0 
JC 29 0.4 +6.0 
CCC 4.273 6.0 +9.8 
CC 25,977 87.0 +13.3 
A ET E EE , 339 3.3 +0.6 
VV 16,196 23.0 +19.8 
x dc e D eg „700 3. 8 +24.0 
CCC 1,973 2.7 +5.8 
telco cme IPM 840 1.1 +7 .6 
J 2,415 3.4 +1.4 
535 eel Sse ice nds 920 1.3 +3.9 
38 Rea et 70,602 100.0 +11.8 
FCC 8,550 PILAM +18.0 

Cents p Tax 
U.S. gallon percentage 
Premium gasoline. ...... 78 72 
Regular gasoline........ 72 75 


Gasol! cs 49 66 


Trade.—France imported 86.3 million 
tons of crude, 10 million tons more than 
in 1968. While imports from the Middle 
East declined from 47 percent of total im- 
ports in 1968 to 43 percent in 1969, im- 
ports from Libya showed a corresponding 
increase from 13 to 17 percent of total im- 
ports. Franc zone supplied 32 percent, 
Venezuela supplied 2.6 percent, the 
U.S.S.R. supplied 2 percent, and Nigeria 
supplied 2.6 percent of total 1969 imports. 
Principal supplying countries and corre- 
sponding imports in thousand tons were: 
Algeria 25,430; Iraq 14,731; Libya 14,570; 
Kuwait 8,103; Saudi Arabia 4,848; Oman- 
Abu Dhabi 5,587; and lran 3,633. France 
also increased its exports of petroleum 
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products by about 6 percent to 142 mil- 
lion tons. 

Heavy fuel oil, gas oil, and gasoline 
were the principal products exported, 
mainly to European destinations. Of the 
total exports 2,462,900 tons were bunkers 
to foreign ships. 

Refining.—French refineries treated 90.6 
million tons and produced 84.3 million 
tons of petroleum products. Of the crude 
processed in French refineries (exclusive of 
custom refining), 33 percent was from the 
franc zone. With the start of two new re- 
fineries, one at Valenciennes (3.5 million 
ton annual capacity ) and one at Vernon (3 
million ton annual capacity) and a 500,000 
ton increase in the Berre refinery, total 
capacity increased to a total of 105.2 mil- 
lion tons at yearend. A new refinery of 4 
million tons annual capacity will come into 
service at Hauconcourt near Metz and the 
two refineries at Pauillac (Shell), and 
Frontignan will be expanded. The annual 
capacity of Pauillac will be increased from 
500,000 tons to 4 million tons; annual ca- 
pacity of Frontignan increased from 1.7 to 
4 million tons. 

A steam cracking plant with an annual 
capacity of 200,000 tons of ethylene came 
into operation at Carling in August. This 
is the fourth ethylene plant to supply the 
increasing requirements of the petrochemi- 
cal industry. Production of a number of 
petrochemical products, in thousand tons, 
and the increase in 1969 relative to 1968, 
in percents, were as follows: 


Percent 
Tons increase 
Ethylene.................-.... 770 45 
Propyl ene 490 45 
Buta diene 125 37 
Benzene (from petroleum) 220 45 
The Union Chimique Elf-Aqultaine 
(UCEA), formed in 1968 through the 


merger of the chemical interests of the 
Elf-Erap and the Aquitaine (state-owned 
oil groups) has decided to invest $180 mil- 
lion in a petrochemical complex at 
Gonfreville, near Le Harve.19 

Stocks and Storage.—Storage capacity for 
petroleum and petroleum products at re- 
fineries increased 5.5 million cubic meters 
to 30.4 million cubic meters. In addition, 
distributors had  7.8-million-cubic-meter 
capacity. According to products, storage 
facilities were as follows, in thousand cubic 
meters: Crude 10,087; intermediate products 
5,918 annd finished products 22,172. 
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The underground storage in the salt de- 
posit at Manosque was connected by a 98- 
kilometer pipeline to the Lavéra refinery; 
the first part of this storage faciltiy with 
1-million-cubic-meter capacity came into 
use during the year. When completed, 
Manosque storage will have a capacity of 5 
million cubic meters of crude oil and gas 
oil. 

Work also started in preparing an un- 
derground storage for liquid propane at 
Lavéra, which will be completed in 1972 
and have 75,000-cubic-meter capacity. 


Transportation.—The South European 
Pipeline (SEP) transported 27 million tons 
of crude, feeding nine refineries in France, 
West Germany, and Switzerland. This was 
considerably more than that transported in 
1968 (24 million tons). This pipeline is 
expected to transport about 32 million 
tons (close to its capacity) in 1970 because 
the Metz refinery and a refinery in West 
Germany will be drawing crude from this 
pipeline. Operation of the new refinery at 
Vernon caused an increase in crude trans- 
ported by the Le Havre-Grandpuits pipe- 
line to 5.5 million tons from 3.3 million 
tons in 1968. 


The Mediteranée-Rhóne product pipe- 
line, put in service at yearend 1968, trans- 
ported 2.6 million tons of products from 
Feyzin and Berre-l'Etang refineries to desti- 
nations in the Rhóne valley, and to Lyon, 
Grenoble, Chambery, and Annecy. The Le 
Havre-Paris and Grandpuits-Paris pipelines 
moved 7.0 million tons of products to the 
Paris area and 567,000 tons to Rouen. The 
new Vernon refinery was connected to the 
Le Harvre-Paris product pipeline. 

There were 50,000 gas stations in opera- 
tion. 


The French tanker fleet with 85 tankers 
increased 10 percent to 5.14 million tons 
total capacity with average weight of 
60,500 tons per ship. Of the tankers, three 
are of the 200,000-ton class. Improvements 
at Le Havre and Fos will permit these 
ports to receive 200,000-ton tankers, and 
work is continuing so that still larger 
tankers may use these ports. Le Havre is 
favored as the port to receive the super- 
tankers of the future (600,000 tons). 


Industry Developments.—Since the tran- 
sition period of the European Economic 
Communities came to an end at yearend 


1 Economist (London). Nov. 15, 1969, p. 72-73. 
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1969, it was obligatory that France bring 
its oil regime in line with the require- 
ments of the Rome Treaty, which estab- 
lished EEC. The Commission of EEC sub- 
mitted a number of recommendations to 
France that would eliminate discrimination 
in conditions of supply and marketing 
among companies of member countries. 
Among the recommendations were the 
following 20: 

The obligation to obtain from French 
refineries 90 percent of the products mar- 
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keted will have to be changed to "com- 
munity refineries;" 

The differentiation between Franc-zone 
crude and foreign crude in refining au- 
thorization must disappear. 

Oil and oil products will have the right 
to circulate freely throughout the Com- 
munity. But France and other member 
countries can postpone for 2 years the ap- 
plication of the free circulation principle. 


? Petroleum Intelligence Weekly. V. 8, No. 52, 


Dec. 29, 1969, p. 5. 


The Mineral Industry of Gabon 


By Agnes J. Doughman 


Despite an increase in both manganese 
and crude oil output, Gabon’s cconomic 
growth will continue for the foresccable 
future to depend on rational exploitation 
of its virtually inexhaustible timber re- 
sources. 

Gabon however, still docs not have the 
railroad that will allow opening of the 
uncxploited mineral and timber resources 
of the interior of the country. The remote 
'" Mekambo region contains the vast Belinga 
iron ore deposits reported to contain 1 bil- 
lion tons of ore averaging about 64 per- 
cent iron. A United Nations survey team 
was prcparing a report on Gabon's uncx- 
ploited copper, lead, zinc, potash, and 
other minerals. Approximately 20 percent 
of the Gabonese national budget is com- 
mitted to the country's development. 

Construction of the Owendo deepwater 
port complex has continued and the first 
of three berths is scheduled for completion 
by June 1971. When the complex is com- 
pleted, it will include petroleum and tim- 
ber storgae facilities, warehouses, a dry- 
dock, and an industrial zone in addition to 
the expected iron ore handling facilities. 
By 1972, it is expected to have a maxi- 


mum annual capacity of 1 million tons of 
Cargo. 

Members of the Central African Customs 
and Economic Union (UDEAC), in 1969 
composed of Gabon, Camcroon, Central 
African Republic, and Congo  (Brazza- 
ville), joined in reducing by 50 percent 
the special tariffs applied against imports 
from other than European Economic Com- 
munity (EEC) countries. These tariffs, 
ranging from an extra 5 to 30 percent on 
most import categories, have prevented 
non-EEC countries from competing in the 
local French-dominated market except in a 
few categorics in which no comparable 
EEC products were available. This tarifl 
reduction applics to commodities not pro- 
duced in one of the UDEAC countries. 
The tariff rcductions, plus Gabon's current 
development plans, should open the Gab- 
onese market to non-EEC manufacturers 
of such items as heavy construction and 
road building equipment, hcavy transport 
vehicles, engineering equipment, and elec- 
trical machinery. In another category. 
pharmaccutical products, the new tariff re- 
ductions amounted to 75 percent. 


1 Statistical assistant, Bureau of Mines, Washing- 
ton, D.C. 
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PRODUCTION 


Gabonese manganese and crude petro- 
leum output continued a steady increase, 
while uranium remained at the same level 
as the previous ycar. These minerals ac- 
count for about 61 percent of the total 


Table 1.—Gabon: 


value of production, the lumber industry 
supplying nearly all the remainder, with 
only a minor contribution from cocoa, cof- 
fce, palm oil, and fish products. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 
METALS 
EÜê³ö¹⁵ Se a ei Se ee oe troy ounces.. 29.250 16,724 14.243 
Manganese: 
Ore 50-53 percent een 1,124,000 1,220, 862 1.347.918 
Battery and chemical grade pellets, 82-84 percent MnO:s... 23,000 32,705 15.036 
Uranium, concentrate 20-40 percent U 1.452 1.371 1,383 
NONMETALS 
III;; ³ A A ³⁰ 6 ³ ³ĩͤ A ³ Ä ⁵⁵ 8 1,253,567 1.300. 000 
MINERAL FUELS AND RELATED MATERIALS 
Natural gas, marketed. ....... 2.2.2... ee million cubic feet. 611 879 863 
Petroleum: 
CRUG cnc m thousand 42-gallon barrels.. 25,203 33.630 36,431 
Refinery products 
5˙„I—ß1 ³ðVWW ð2 RR TERRE do 93 1.019 1,037 
Kerosine and jet fuel do.... 65 713 727 
Distillate fuel oil... 2:22. 2... ..- 3 do 99 1,255 1,353 
Residual fuel lll do 224 1.911 e 2,053 
Liquefied petroleum gas. do.... 6 26 39 
SIG eek Betas cs atte Ae d ene NR VER do.... 487 4,924 * 5,209 
Refinery fuel and loss do.... 17 220 e 224 


e Estimate. 


TRADE 


Official Gabonese trade data for 1968 are 
not available. However, forcign trade data 
from the 24 industrial countries reporting 
to the United Nations indicate the magni- 
tude of trade in major items. 

'The valuc of mincral exports in 1968 in- 


Table 2.—Gabon: 


creased slightly over the previous ycar with 
petroleum and manganese supplying about 
60 percent and 30 percent, respectively, of 
the total value. By the end of 1968, the 
value of Gabonese exports almost doubled 
the value of imports. 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS 

% elt al arta Suae M er k aioe ee a troy ounces.. 22, 763 ! 13,600 
Iron and steel: 

Perret ⁵ ⅛ðÄ ⁵ðAA AVA mbes 17,835 

Seminanuülactures. .. o oo ovo ee eomm 2.575 NA 
Manganese, ore and concentrate_.._..........-.-------------------------- 1,226.420 11,247,838 
Uranium, ore and concentrate—k̃ꝛ eee eee eee 1,398 11,197 

MINERAL FUELS AND RELATED MATERIALS 

Petroleum: 

Crude cuoc a e ERE thousand 42-gallon barrels. . 25,068 128,173 

Refinery une nX2U eee eee ee do.... 102 * 667 


NA Not available. 


1 Ministere des Mines, de l'Energie et des Ressources Hydrauliques (Gabon). Rapport Annuel (Annual Re- 


port). 1968. 


? United Nations, Statistical Office. World Trade Annual, Supplement. V. 3, 1968. 
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Table 3.— Gabon: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 1 
METALS 

Aluminum, metal, including alloys, all forms.................--.-.--------------- 58 61 
Copper, metal, including alloys, all formmmU—mwLr 2... LL LL Ll LLL l.l eee 43 24 

Iron and steel: 
Pig iron, ferroalloys and similar materials NA 
Semimanufacture s 13,920 16.626 
Lead, metal, including alloys, all forms.:...... 2.2.2.2 „ NA 
Tin, metal, including alloys, all forma long tons 1 NA 
Zinc, metal, including alloys, all forms... ........ „„ 8 NA 

NONMETALS 
Abrasives, nnn 1 NA 
1 ³ꝙA/ ͥ ³ꝰ³¾Xꝑꝗ ↄ PC dd y mt 8 2,095 
Cement, lime, and dimension stone, worked_._._.....-....-...---------.---------- 89,990 39,725 
Clays and clay products 2j V DU EA 5 508 
Fertilizer materials, manufactureꝶgꝶ eee. 134 NA 
Stone, sand and graveeů lUdidi!tin „„ 67 NA 
Sulfur, elemental, all formmmmem1 22. Lll eee eee 1,791 NA 
MINERAL FUELS AND RELATED MATERIALS 

Coal and coke, including briquets. .......... 2.2. 2c Llc ll cll cl „„„„ũö„ ee NA 
Gas, hydrocarbon / v.. ede ewes ciue. A eo pet eee R10 NA 
Petroleum refinery products. .___.-_....._-._.___-- ----.- thousand 42-gallon barrels. . 642 13 
Mineral tar and other coal; petroleum- or gas-derived crude chemicals. 3 NA 


NA Not available. 


1 United Nations, Statistical Office. World Trade Annual, Supplement. V. 3, 1968. 


COMMODITY REVIEW 


METALS 


Gold.—In the region of N'dangui, dis- 
seminated gold deposits were ‘reported in 
1969. Apparently the content of gold in 
situ was not economically exploitable; 
however, the prcsence of economic alluvial 
deposits in the region was not ruled out. 
By yearend, further study was bcing con- 
sidered on the alluvial areas of the 
N'dangui region. 

Iron Ore.—Near yearend, the Gabonese 
Government signed an agreement with So- 
ciété des Mines de Fer de Mekambo 
(SOMIFER), a consortium of United 
States and European firms, for the exploi- 
tation of the Belinga iron deposits. An es- 
sential first step toward this goal will be 
construction of a standard gage railroad. 
Present plans are for construction of only 
the first 200 miles of the projected 335- 
mile railroad. Estimated cost of this seg- 
ment is $90 million. Financing is to be S20 
million from the Gabonese Owendo-Be- 
linga Railroad Investment Fund, $20 
million from the French Government, an 
estimated $20 to $30 million hopcfully 
from the European Economic Community 
Development Fund, and the remainder is 
expected to be obtained by securing inter- 
national financial aid. It was reported that 
the French loan was granted late in 1969. 
Once completion of the first segment of 
the railroad is assured, the Gabonese hope 


that SOMIFER will assume the major fi- 
nancial burden for completion of the link 
from Booué to the iron deposits. 

Manganese.— The Compagnie Miniére de 
l'Ogooue (COMILOG), a combine of 51 
percent French interests and 49 percent 
United States Steel Corp., increased man- 
ganese output to 1.4 million tons from the 
Moanda ore body. New facilities which 
were nearing completion are expected to 
increase annual capacity to 1.8 million tons 
by the end of 1971. The reserves held by 
COMILOG are an estimated 125 million 
tons. 

Uranium.—Exploration activitics of the 
only uranium producer, Compagnie des 
Mines d'Uranium de Franceville 
(COMUF), led to the discovery of an ex- 
tension of the deposit now being worked. 
The French Commissariat à l'Energie Ato- 
mique (CEA) continued the scarch for ra- 
dioactive mincrals in the area of Lamba- 
rénc. 


NONMETALS 


Cement.—The construction of a cement 
clinker-crushing plant at Owendo was com- 
pleted near yearend. Operation of the $1.6 
million plant will be limited to crushing 
imported clinker until domestic demand 
can justify the additional investment re- 
quired for a completely integrated plant. 
Present annual capacity is 50,000 tons, 
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with storage facilities for 8,000 tons of 
clinker. 

Diamond.—In 1969 Le Bureau de Re- 
cherches Geologiques et Minières (BRGM) 
continued to explore an area near Mitzic 
where there are known indications of dia- 
monds. No details were reported at ycar- 
end. The area ncar Etéké was found to 
contain insufficient mincralization to justify 
exploitation. 

Fertilizer Materials.— The Société Gabon- 
aise de Chimie (SOGACHIM) has a $4 
million chemical fertilizer plant in the 
planning stage. Two European companies, 
sybetra SA (Syndicat Belge d'Entreprise à 
l'Etranger), Belgium, and Stamicarbon NV, 
the Netherlands, arc to join in the project 
to be located at Port Gentil. 


MINERAL FUELS 


Natural Gas.—Marketed natural gas in 
1969 was slightly less than the previous 
year as Gabon continued to utilize only 
about 10 percent of the gas produced. 


Reserves of natural gas at the end of 


1968 were reported to be an estimated 500 
billion cubic feet. 

Petroleum.—Production of crude oil in 
1969 increased 8 percent over the previous 
year. Most of the output was from two 
ficlds—Gamba, operated by Shell of Gabon 
and Anguille operated by Société ELF des 
Pétroles d'Afrique Equatoriale (ELF- 
SPAFE) —with 39 percent and 21 percent, 
respectively. 

In mid-1969, an agreement was reached 
on a price of $1.61 per barrel f.o.b. Port 
Gentil and Gamba, that the four interna- 
tional companies in France would pay in 
1969-70 for Gabonese crude oil pur- 
chased from French Government-controlled 
producers. The price, with no escalation 
clause for freight, was based on the limited 
capacity of tankers at Cape Lopez, near 
Port Gentil, where Mandji crude is loaded. 
Other factors in the price dccision for the 
two crude oils were the low gravity of the 
Mandji crude and the waxy quality of the 
Gamba crude. In addition, the interna- 
tional companies negotiated the right to 
offtake only 80 percent of their quotas of 
Gabonese crude oil. 

In the development work by ELF- 
SPAFE, the Anguille and Anguille North- 
East fields were put into production in 
July 1969. A new structure containing two 
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oil-bearing zones was located at Baudroie. 
A 5-year production license was granted to 
Baudroie Marine, covering about 34 square 
miles of the Port Gentil and Port Gentil 
North and South permits. 

The Shell/ELF-SPAFE association discov- 
ered oil at Estheria Marine 1, which was 
spudded in August 1969, offshore from 
Sette Cama. A new well, Ivinga IV 15, in 
the north part of the Ivinga structure, lo- 
cated oil and may indicate a northward 
extension of the field. A supplementary de- 
velopment program of the field was under- 
wav at yearend. A fifth well in the Port 
Gentil Ocean permit located oil and may 
indicate a southward extension of the An- 
guille North-East field. 

Two farmout agreements were signed by 
ELF-SPAFE during 1969—one with King 
Resources, a United States firm, and the 
other with Deminex, a West German firm. 

In the agreement with King Resources, 
the U.S. firm would obtain a 50-percent 
interest for financing and drilling three ex- 
ploration wells on the offshore structures 
of Vairon, Pegase, and Chevesne, located in 
the southern part of the Port Gentil and 
Port Gentil North and South permits. The 
first well, Chevesne Marine I on the Vair- 
on structure, was spudded and capped. A 
sccond well, Anguille Nord-Est 4, was 
spudded and oil traces found. 

The agreement with Deminex provides 
for a share of three permits where prelimi- 
nary surveys have located promising geo- 
logical formations. Deminex would have a 
25-percent share in the Mac area, located 
partly on both the Point Gentil North and 
South permits, and a 30-percent share in 
the Locke arca and a 50-percent share in 
the Banc du Prince zone, both part of the 
Port Gentil permit. In return for these 
shares, Demincx is to finance the drilling 
of thrce wells. 

Shell was awarded the 203-square-mile 
Mavumba offshore exploration permit for- 
merly held by ELF-SPAFE whose rights 
have expired. The permit was granted to 
Shell for 2 years with a minimum invest- 
ment obligation of $725,000. Shell would 
have an 80-percent interest in the venture 
with ELF-SPAFE retaining 20 percent. 

Gabon's reported crude oil reserves at 
the end of 1968 were an estimated 500 
million barrels, only about 1 percent of 
the total African reserves. 


The Mineral Industry 
of East Germany 


By Joseph B. Huvos ? 


In 1969, East Germany ranked as the 
leading world producer of brown coal with 
34 percent of the world total and ranked 
fifth in the production of potash with 14 
percent. A few other mineral commodities 
such as salt, iron ore, hard coal and fluor- 
spar were also produced but in less impor- 
tant quantities. No petroleum production 
was reported. Official statistics are in- 
complete, with data not reported for a 
number of mineral commodities. East 


Germany's mineral processing industries, 
primarily aluminum, iron and steel, and 
petroleum refining continued to operate 
mostly on imported mineral raw materials. 
The social product of East Germany in- 
creased in 1969 by 7.2 percent, production 
of the basic industries increased by 4 per- 
cent, production of metallic ores, metal- 
lurgy, and potash increased by 8 percent. 


1 Foreign mineral specialist, Bureau of Mines, 
Washington, D.C. 


PRODUCTION 


Potash mining continued at a high level. 
A new nitrogen fertilizer complex of the 
Schwedt-am-Oder type will be built at an 
undisclosed location. Hard coal produc- 
tion did not change significantly, while 
brown coal production was slightly lower 


because of rationalization of the industry. 
Expansion of the oil tanker fleet was un- 
dertaken and plans were made to build 
new oil and gas pipelines from the 
U.S.S.R. Construction was started on a sec- 
ond nuclear power station. 
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Table 1.—East Germany: Production of selected mineral commodities 
(Metric tons unless otherwise specified) 
Commodity ! 1967 1968 1969 » 
METALS 
Aluminum: 
I sedis otek wee ͤ d ͤ 51.858 53,565 NA 
Metal, including secondary *......................... 80,000 80,000 80,000 
88 ) ĩ ͤ vy P LLL UE kilograms.. 12,000 12,000 12,000 
op 
Mine output, metal eonten tut 20,000 20,000 e 20,000 
Metal, including secondary «........................- 40,000 40,000 40, 000 
Iron and steel: 
Iron ore, including pyrite roast. t. thousand tons 1,680 r: 1,414 * 1,400 
Pig dO... co p ccs tu diae do.... 2,625 2,333 2,098 
Steel, ingots and castings.....................- do.... r 4,592 r 4,695 4,824 
, Bemimanufactures J f E 8,076 z? 8,156 NA 
“Mine output, metal content 11,000 12,000 12,000 
Metal inc uding secondary oo 25, 000 25,000 25,000 
move mine output, metal content *. thousand troy ounces.. 4,800 4,800 4,800 
in: 
Mine output, metal content long tons 1,000 1,000 1,000 
ži Metal, including secondary do.... 1,200 1,200 1,200 
nc: 
Mine output, metal content e... 2.2 cL cL l.l... 12,000 12,000 12,000 
Metal, excluding secondary *........................- 14,000 14,000 14,000 
NONMETALS 
JV? leo cccua E eee mm DNE 8 80,000 80,000 80,000 
Sr 8 thousand tons 1,182 r 7, 551 7, 600 
Fertilizers: 
Potash, K: O content. do 2,206 :2,298 «2,800 
Nitrogenous, Ns content_.....-.-..-.---..---- do.... 336 t 351 887 
Phosphatic, P:O content do 305 r 846 868 
EIUDFSDHEE t. . ee ee ee deae d e du M 0,000 80,000 80,000 
Gypsum, calcined. ....................... thousand tons 229 226 e 226 
Lime, industrial, calcined..........................- do.... r 2,506 r 2,584 e 2,600 
OR ce a ii ih ð dy yd y e din do... r 1,833 r 1,970 e 2,000 
Sülfür os Jo ß eee as do.... 123 r 119 e 120 
Sulfuric acid... oce mTh y 8 99 108 110 
Coal MINERAL FUELS AND RELATED MATERIALS 
oal: 
Anthracite and bituminous............ thousand tons 2,789 2, 000 e 2,000 
TM Brown and lignite. ..........................- do.... 242,027 r 241,118 e 247 ,000 
oke: 
Bituminous and gas coal, cokes. ............... do.... 2,921 2,551 e 2,500 
Brown coal cokes__._...-_.------------------- do.... ,958 6,794 6, 800 
Fuel briquets, from brown coal! do 56.087 56,389 e 56,000 
Gas, manufactured million cubic feet.. * 125,366 186,596 148,066 
Petroleum refinery producta: 
Gasoline... clone eR cles thousand tons 1,852 2,006 NA 
Diesel oil, including kerosene. ................. do.... 2,693 2,996 NA 
Füelols- 2 2l: cweutelarhdm cda EE do.... 2,595 8,127 NA 
Fl ³·ͥ due UE ce do 312 333 NA 
ü ³Ü¹ü A y eA tue do 341 469 NA 
Estimate. P Preliminary. r Revised. NA Not available. 


! In addition to reported commodities East Germany produced magnesium, gold, nickel, and peat, but 
level of production is not known. 


Source: Compi iled from the official Statistical Yearbooks of East Germany and Metal Statistics of 1959-69, 
Metall-Geselischaft Aktiengeselischaft, 56th issue, Frankfurt am Main 1969, 808 pp. 


TRADE 


In 1969, East Germany's limited mineral 
exports consisted mainly of brown coal bri- 
quets, potash, salt, aluminum, fluorspar, 
and iron and steel manufactures. As in 
previous years, the U.S. S. R. supplied an 
important part of the raw and basic mate- 


rials needed by the key branches of the 
East German industry, such as crude oil, 
coke, coal, iron orc, rolled steel, nonferrous 
metals, and chemical products. Hungary 
and Yugoslavia provided bauxite. 


THE MINERAL INDUSTRY OF EAST GERMANY 


Table 2.—East Germany: Exports of selected mineral commodities 1 


(Metric tons unless otherwise specified) 
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Commodity 1967 1968 v 
MBTALS 
Aluminum: * 
Metal including alloys: 
Lei f Aguas cler ene ANAE eis Sid CE 7,679 NA 
Ci Jaadan cen EN EA ER 888 2.487 NA 
Copper. including alloys, and semimanufactures 4] 882 NA 
Iron and steel: 
Pig i iron, ferroailoys /%))%))ö§§ö»ͤ TF!!! NK EC E LC 461,488 NA 
S rap 27/7 oec CMM MEAM 44.292 NA 
113 e ß eee eee be ye tees 17,883 NA 
including alloys: ? 
1 j ³·¹A ͤ m ⁵ĩ EN NOR 4,666 NA 
J 8 358 NA 
Tin, bine alloys, unwrought.. ................... long tons 22 NA 
Tungsten, ores an concentrates ůꝛꝛ:ꝛ cese. NA NA 
Zinc, unwrought, including alloys 222 NA NA 
|J NONMETALS 
Kaolin, raw and washed............................. cL. ee e... 79,768 78, 607 
Fertilizers: 
Potash, raw and products, K:0 content thousand tons 1,540 1,500 
Nitrogenous, Ns content kk 70,851 NA 
FIGOISDEREI:.. oe essechemscues Ae ³ ä y ELS A 56,000 NA 
Gypsum, caleinededd/l.!.. cle LLL LL e cll... 69,201 12,961 
Salt, rock alte thousand tons 1 7 
Sulfuric acid, monohyd rate 8,948 18,018 
NERAL PUELS AND RELATED MATERIALS 
re 4e Nur ord roe a a SUE aai 7,659 7,044 
Coal, brown coal briquets. ...................... thousand tons 8,948 8,957 
))) cu uro oS UU Ea do.... NA 
Petroleum refinery producta: 
GC! ]⁵²”²»ẽ ] oüꝛ ⅛ĩ;v; ⁊;xhu. mue do 500 548 
Diesel nell... D 0.... 427 527 
FFI... ⁵ y 8 do- 232 224 
a . an En ose gee ko o... 60 50 
» Prelimin NA Not available. 


1 Compiled from the official Statistical Yearbooks of East Germany and the Soviet Union, except where 


noted otherwise. 


2 Statistical Office of the United Nations, 1968 and 1969, supplement to the World Trade Annual. V. 1 East 


Europe. Walker and Co., New York, 1969, 895 pp. (excludes exports to West Germany). 


Table 3.—East Germany: Imports of selected mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS 
um: 
C ⁵ĩ²ð˙ UA. wea ] mum ͤ ⁰⁰œß Qmmm, 8 319,088 240,817 
Alumina, Al;30; contenu tk 50,101 44 , 491 
Metal, including alloys: 
Unwrought..........-.- cc ccce ers ee e eee Dres ee ee 92,500 1 84,900 
Semina Ulacia S227 ( 8 14,900 26,800 
Cadmium metal, including alloys, all forms h 230 185 
Chrome ore Cr:O3 Content Lilo ß diui sii 85,520 29,153 
Copper, including : alloys, all forms. ............................. 43,800 2 48,800 
Iron and s 
Iron ore (untreated) 2 TRE thousand tons r 1,550 1,424 
e 
grap PELENE E AEE E ͤ ĩᷣ V 8 do.... 206 158 
FHC ͤ⁰³¹AA.!.!... Vd mam a do 617 626 
Fal. ce cs bese eas cts hesewccuue 8,026 6,884 
ROG es os soe Saeko dos eeu ue Rust thousand tons 578 431 
Hot rolled strip. ............................... do.... 111 117 
A...... do 509 410 
Heavy sheet 8 790 910 
Cold rolled strip do 19 29 
Lead, including alloys, all forma 44,300 241,400 
Magnesium, including alloys /// y A E d 1,807 1,901 
Manganese ore, Mn, content thousand tons 76 ? 108 
Manganese peroxideeedʒ LLL cllc lll c lll eee NA 2,600 
Zinc, incl alloys, all forms. .............. 6 41,200 NA 
NONMETALS 
Asbestos- ] ˙ )).. ð y y 88,340 3 84,900 
Fertilizers: 
Crude phosphate and apatite concentrate, P10; content 
thousand tons.. 853 456 
Nitrogenous, N: content 111.483 156,675 
Phosphatic, PsOs contenu 57.212 40.970 
ee ß ß C 5, 548 5,761 
Jö cee ecco -w- y mm- 8 26,614 29,771 
RAE sulfur conte t 108,890 109, NE 


iei footnotes at end of table. 
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Table 3.—East Germany: Imports of selected mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
MINBRAL FUELS AND RELATED MATERIALS 
ende & d 88 e 18,241 21,141 
Anthracite ?_. ekt thousand tons.. 118 3 102 
Sünde. 8 do 8,274 6,284 
Fedde A ERES do 8,732 NA 
COMO PENA ͥ ðͤ1ᷣ ĩ ß do. 2,879 2,848 
Gas, manufacture million cubic feet 1,840 2,857 
Petroleum: 
/öôöé——1i ¼— : thousand tons.. 6,440 8,089 
Refinery products 
Gasoline! .... cool cce eR Saw e cad do 59 NA 
Motor II! ⁵³ði é do 56 
Diese é do 82 NA 
Lubricants LV O.a- 16 NA 
Petroleum coke... ............................- do.... 16 NA 


* Revised. NA Not available. 


! If not noted otherwise, data are from the official Statistical Yearbooks of the German Democratic Republic. 
? Data are from official trade statistics of the U.S. S. R. (imports). 


COMMODITY REVIEW 


METALS 


Aluminum.—In 1969, East Germany pro- 
duced about 80,000 tons of aluminum, 
while imports from the U.S.S.R. were 
84,900 tons, making 165,000 tons available 
for domestic processing to satisfy internal 
demand and exports. 


Iron and Steel.—Production of iron ore 
and pig iron decreased | and 10 percent 
respectively; steel production increased $ 
percent. A U.S. S. R. built continuous cast- 
ing plant of undisclosed capacity was re- 
portedly commissioned at the Riesa tube 
combine. It was also reported that the 
Edelstahlwerke at Freital was producing 
240,000 tons of alloy steel in 350 types in 
1969. 


NONMETALS 


Nitrogenous Fertilizer.—A plant similar 
to the Schwedt-am-Oder nitrogen fertilizer 
complex was planned in East Germany at 
an undisclosed site. At Schwedt, the plant 
units reportedly produced 500 tons of am- 
monia and 1,500 tons of calcium-ammon- 
ium-nitrate (25 percent N2) per day. 

Potash.—East Germany first produced 
potash in 1856. Since then, production has 
expanded to its present level of about 2.3 
million tons of K20 per year. As demand 
grew to this leve:, production was continu- 
ously rationalized. While production has 
increased 24 percent since 1955, the num- 
ber of operating pits has been reduced 
from 22 to 15, and the number of employ- 
ees also reduced. In most mines, reequip- 


ment was based on the established scraper 
techniques, still employed for difficult con- 
ditions. Heavy mining equipment such as 
loading machines, transporters, and special 
20-ton-capacity vehicles were being increas- 
ingly used. 

The Kali-Forschungsinstitut (Potassium 
Research Institute), the research and de- 
velopment center of the industry, was re- 
sponsible for rationalizing the mines and 
manufacturing plants, for developing new 
processes, and exploring and developing 
new deposits. 


In 1969, East Germany consumed over 
600,000 tons K20O, or about 28 percent of 
East European potash consumption, com- 
pared with 35 percent in 1965. As the use 
of potash in the rest of East Europe began 
to increase, East Germany was provided 
with an expanding export market. 

The application rates of potash in East 
Germany showed a uniform progression 
from southwest to northwest, increasing 
from 130 pounds per hectare to about 270 
pounds per hectare; the latter was said to 
be the optimum level of K3O usage. 


MINERAL FUELS 


Coal and Lignite.— Hard coal was mined 
from relatively small coal fields in Saxony, 
having total reserves of less than 15 mil- 
lion tons. Because production was only 2 
million tons per year, imports of 8 to 10 
million tons per year were necessary. East 
Germany's brown coal reserves of Miocene 
age exceeded 18,000 million tons in 1969. 


THE MINERAL INDUSTRY OF EAST GERMANY 


They were worked mostly by highly mech- 
anized opencast methods from seams up to 
300 feet thick. Large-scale continous over- 
burden excavating equipment was used in 
conjunction with mobile bridge-conveyors. 
To date, of the total number of 41 over- 
burden bridge conveyors in operation in 
the world, 36 are in East German coal 
mines. 2 

Since 1949, 31 of these units have been 
built by the VEB Schwermaschinenbau 
Lauchammerwerk; they are standardized, 
with clearances of 112, 148, and 197 feet. 
Bridge conveyor operation has been said to 
cost one third of conventional overburden 
moving methods. 

In 1969, more coal was used for electric 
power and for gas manufacturing, and less 
was used for heating purposes. 

Gas.—In 1969, plans were made to start 
construction in 1970 on a natural gas pipe- 
line in cooperation with the U.SS.R. to 
bring Soviet natural gas into the country. 
In the meantime, it seems that hope has 
not been abandoned for discovering sub- 
stantial gas deposits in East Germany. The 
Soviet Union was assisting with prospecting 
equipment and material, and exploration 
was concentrated in the barrier reef area 
Zechstein 2. Present domestic production 
was insignificant. 

Manufactured gas production was in- 
creasing slowly, while efforts continued to 
switch some gasworks from gas coal to oil. 

Nuclear Power.—The Reinsberg nuclear 
powerplant north of Berlin has been oper- 
ating at the 70 megawatt level since 1966. 
Construction started on a second nuclear 
power station near Greifswald-Bodden, 
and commissioning of the first section of 
800 megawatts was planned for 1974. Final 
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design capacity of the plant is to be 2,000 
megawatts. Apparently, Soviet-type VVR2 
pressurized water reactors using enriched 
uranium were planned. 

Petroleum.—Throughput at East Ger- 
man oil refineries was 10 million tons in 
1969. About 5 million tons of this was 
processed at the Schwedt refinery; the Leu- 
na-Werke processed 2.8 million tons. Sev- 
eral smaller plants processed the remain- 
der. In the past, emphasis has been on the 
output of motor fuel; however, lately an 
increasing proportion of fuel oil has been 
produced. In 1968, reportedly 38.5 percent 
of products was fuel oil, compared with 14 
percent in 1960. In particular, energy in- 
tensive processes such as openhearth fur- 
naces, or glass melting furnaces have been 
switched from producer gas operation to 
fuel oil. Some fuel oil operated central 
heating plants also have been built. 

Crude oil imports planned for 1970 were 
12.4 million tons and for 1972, 14.1 million 
tons. Because of the heavy reliance on 
U.S.S.R. sources, it was decided to lay a 
1,200-millimeter-diameter second pipeline 
from the U.S.S.R. This pipeline is to be 
commissioned in 1975. The estimated 
200,000 dead-weight ton expansion of the 
tanker fleet in 1969, was also started. In 
addition to oil imports from the U.S. S. R., 
Iraqi and United Arab Republic crude 
have been imported. An $84 million, 2.5- 
percent-interest 12-year loan was given by 
East Germany to Iran National Oil Com- 
pany (INOC), of which up to 70 percent 
was repayable in Iraqi crude. In 1969, 
United Arab Republic exported 1.15 mil- 
lion tons of oil to East Germany. 


2 World Mining. V. 5. No. 12, November 1969, 
pp. 26-31. 
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The Mineral Industry 
of the Federal Republic of Germany 


By L. Nahai? 


The West German economy in 1969 con- 
tinued its high level of activity which 
started in the previous year and the gross 
national product (GNP) estimated at 
about $164 billion 2 marked a 11.6-percent 
increase at constant prices. Increases in 
gross domestic investment (12.8 percent) 
and in personal consumption (8.0 percent) 
were the principal factors in the expan- 
sion. The continued economic boom 
increased metal production and consump- 
tion, and for many items higher imports 
were necessary to meet domestic needs. 

Total turnover in the mineral industry 
in 1969 for the various operations shown 
in table 1 was about 15 percent of the 
recorded turnover for industry. Average 
monthly industrial employment totaled 
8,310,000, with employment in the mineral 
industry as indicated in table 1. While 
employment in industry showed a 5.2-per- 
cent increase, (411,000), employment in 
the mineral industry showed a 1.3-percent 
decline, to 884,000. 

As in the previous year mineral-related 
Government actions concerned coal and 


petroleum. Ruhrkohle A. G., the unified 
coal company for the coal mines of the 
Ruhr, and the German Oil Supply Com- 
pany (Deutsche Erdoelversorgungsgesell- 
schaft m.b.H.—Deminex) were formally 
established during the year and the Gov- 
ernment announced relaxation of regional 
restraints on the sale of imported bitumin- 
ous coal. The Government also agreed to 
let the voluntary growth of heavy oil im- 
ports to be 7 percent instead of the 4 to 6 
percent originally proposed. 

With the revaluation of the West 
German mark on October 26, 1969, the 4- 
percent tax on exports and a correspond- 
ing rebate on imports which were intro- 
duced in November 1969 were abandoned. 
As with the above taxes, the revaluation 
did not seem to have had a marked influ- 
ence on the mineral industry. 


1 Special assistant for International Activities, 
Bureau of Mines, Washington, D.C. 

2The West German mark was revalued on 
October 26, 1969, from DM4=—US$1.00 to 
DM3.66= US$} 00. The lower rate of exchange 
is used for values prior to the revaluation date. 
The GNP figure has been calculated at the higher 
rate of DM3.66—US$1.00. 
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Table 1.—Federal Republic of Germany: Employment and turnover in the 
mineral industry 


N Turnover (million dollars) ! 
employ- 1968 1969 
mentU4? —ü x ——————— 
(thousand Domestic Foreign Domestic Foreign 
persons) 
MINES 
NOR PAETAE pats Sosa ako ee cee ake Eier. 4 39 „ 
Nonferrous met alas 8 26 8 26 2 
Potash and salt 15 155 55 164 61 
coe nonmetallic minerals 2 10 4 1 4 
det mic tapa eke eee te hr SIE Sethe eats 257 1,317 447 1,483 466 
Lignite q cC OP EET ERES 26 238 18 251 14 
/ 24225. cd aene e diu t d 4 27 4 80 4 
I 986.2 ³˙¹Ü—²ä M Gg; ce ĩͤ . el ese 6 206 2 248 8 
WT OCOD sso 2 eee ed Sie 3 318 2,018 528 2,200 554 
QUARRIES 
%%³Ü% ¼m mi...... n 28 328 4 842 5 
Sand and gra vel!!! 15 221 11 257 13 
Slate, clays, other q 49 9 54 10 
Gf ˙ ˙ꝛ n he eee wea ee ae 18 449 14 464 17 
Refractories... 2 Lac eee ee ee ee nee ee 15 134 33 164 46 
Lime, gypsum, chalk...........................- 15 202 22 235 18 
Limestone, sandstone. __.___.........-...-...--- 5 1 HL. Sees 
Pumié. ei oe sn : . D ei 1 107 1 113 1 
% %¹˙Ü¹¹w-r.r r list 110 1. 598 94 1,740 110 
PROCESSING PLANTS 

Iron and steel... 2 Lc aca ccce ce mera 828 4,3717 1.299 5. 526 1,720 
Nonferrous plants 89 1,622 375 2,068 395 
Petroleum refiner ies 35 4,406 150 4,670 181 
Coal chemicals 4 74 19 12 23 
Totals ellc licae inu ĩð ĩ UL oe 456 10,479 1,843 12,886 2.819 
Grand total... ...... 2. c cca ccce eee 1884 14, 095 2,465 16, 276 2, 983 


! Values have been converted from West German marks to U.S. dollars at the rate of DM4 = US$1.00 for 
1968 and DM8.66 = US$1.00 for 1969. 
1 Data may not add to totals shown because of independent rounding. 


PRODUCTION 
The index of industrial production rose Index of 
again in 1969. The increase of 12.5 percent roduction Change 
: Industry sector 1962 =100 er- 
to 147.6 (1962 — 100) was higher than in * „„ sak 
1968 (11.7 percent). For mining, the 1908... 1909 
increase was more modest. The index for  Mining................ 93.4 96.6 3.4 
2 3 Coals :.. voeux 85.2 86.5 1.5 
metal mining declined, but for petroleum Metal ores: 
i - Iron 48.8 46.8 —3.1 
and natural gas, iron and steel, and non Dung vu. dIVTS x] 
ferrous metals the increase was higher Potash and sal 129.7 187.2 5.8 
; i Crude oil and gas 171.2 195.8 14.4 
than for the industrial average. Vl 128.8 145.2 127 
Nonferrous metals r 141.5 159.6 12. 8 
Petroleum refined 190.8 199.7 4.9 
Stone and sand industries 120.0 125.9 4.9 


* Revised. 
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Table 2.—Federal Republic of Germany: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 » 
METALS 
Aluminum: 
Bauxite, groas weight__......_.......--_-----.------------ eee 2,284 8,849 NA 
Alumina, gross weight thousand tons 741 742 182 
Primary o 0 c v. as eos i aac csse do.... 2538 257 268 
Secon : 
Una loves MTM NEC ES TUNER ⅛ H 8 do.... 21 28 84 
// ³ðV— ⅛ðͤj r ⁰ʒ ise Oʻ.. 165 204 264 
ufactures........ ... Llc LLL lc ec c LL cce a es. Occit 881 475 663 
Crude castings.._......-.- „„ Dziic 145 183 223 
Ff!!! ⁰ ⁵³ ee Eie LEE NA e 150 NA 
Cadmium. uo ccn ⁰¹uààààAA.... y M pe e 899 842 792 
Cf ³oꝛ¹mꝛ² ³⁰ꝛ¹wwm-w ⁰mAx y ee E 883 809 750 
Copper: 
Mine output, metal content 1,190 1,888 1,444 
Metal: 
Blister: 
) thousand tons.. 18 96 98 
Secondary llo ooo e edi emma c rc do.... r 76 96 92 
Refined, including secondary: 
Electrolytic eat HM NET ẽ:ͤ do.... 261 804 803 
Fire, OG ie ee eee LAT do.... r 89 103 100 
ũſ cee ee LLL 8 0 2 31 86 41 
C6 «² .. 8 do 685 794 926 
P/ ͥ́ ⁊ ũ¶ũ¶ͤ ' = ] r.... ͤ oa do 71 86 96 
Gold (smelter ) thousand troy ounces.. 74 85 NA 
Iron and steel: 
ore and eoncen trat thousand tons 16,786 r 6,447 6,061 
JJ ook ee dd 8 O.. 27,112 29,977 83,526 
Blast furnace, ferromanganese, and spiegeleisen. .. ......... do.... 254 328 238 
Steel ingots and casting do.... 86,744 41,159 45,816 
Of which castings. ... 2... 2. 2 2L LL Lc lll Lll... do.... 526 633 717 
Y semimanufacture sss Tue 24,922 28, 697 32, 247 
Mine output, metal content do.... 59 52 89 
Metal, unalloyed: 
))))//VöVCbbböGGͥͥũẽ E E E EE at oe do.... 136 120 126 
Send accu HERE aD Eee 9 158 158 179 
Alloys, unwrought............-. LL. lll Ll Llc lll lll l- l2... O... 19 26 48 
Setiimanutectures and casting O.... 56 56 59 
Magnesium metal and alloys, including secondary: 
FIC ùͤůiliů]!]]]]]!:ß 2,236 2,560 2,180 
11111111! ͥͥͥͥ ͥͥͥ 6Xuͥſ Me r 28,762 87,769 40,122 
Mercury... cn ule ee 8 76-pound flasks.. NA 2,850 NA 
Mol ybdenuuUUUnhee eee eee eee 162 220 NA 
Nickel, including Sine ⁰⁰ eee ee 800 NA NA 
Platinum J½% iM ⁵ ELE ĩͤ vv E E E Oe troy ounces.. 9,932 9,600 NA 
ver: 
Mine output, metal eon tet thousand troy ounces.. r 2,022 r 1,769 1,686 
Metal, including secondary. ............................- do.... 16,480 21,918 21,066 
Tin metal, "including secondary: 
Refined unwrought.__..._.....-.-_-.---------------- long tons.. 2,590 2,475 2,415 
Alloys, unwrought and solder do.... 21,716 * 24,886 26,050 
!: elu ee eee wr. ĩð . c DEM Ee dE 518 798 819 
Zine: 
In am OOO oe ER ERE PRICES oe thousand tons 107 110 111 
J.... y re do- 8 7 6 
Metal, unwrought, unalloyed: 
AUDENT s do.... 103 122 218 
Secondary... cul oci —“—˙UbU Onesie 84 81 61 
AI ⁰ ³ ae 88 dos 61 79 92 
Semimaiiufaetiires 377% ³ðV³ 8 9 74 73 75 
U MENS ]·¹w¹i ³⁰»m . cele Oneone 40 54 62 
NON METALS 
Barite (marketable)...............................- thousand tons.. 410 * 431 431 
Bromine, fluorine, and iodine. ............................ lll lll. 2,810 2,500 8,625 
Cement: 
Fi y 8 thousand tons 23, 662 25,3819 26,979 
Iron portland and blast furnace slag. ..................... do.... 7,004 7.222 1,207 
Other cement and mortar... r do.... 841 902 892 
Chalk 2 522 ⅛² Z)). K y EE do 108 86 NA 
Clays: 
Fire clay (exclusive of Klebsand)......................... do.... 8,700 8,933 NA 
Kaolin (marketable) ..................-..---------.----- do.... 404 r 468 436 
Bleaching. 2... ce oe n md ee eee ete (ee 369 429 NA 
Other (Schieferto nnn do 67 68 NA 
Corundum, artificial. ................ 2... 2 2. lll eee ee do.... 71 78 103 
Diatomaceous and similar earths. .................. l.l. l l.l... do.... 90 r 92 114 
Foldspáť o zo dE REB meraRWNSNHQ 8 Disce 266 r 288 NA 


See footnotes at end of table. 
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Table 2.—Federal Republic of Germany: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 » 
NON METALS—Continued 
Fertilizers: 
Potash: 
Crude (gross weight thousand tons 19,850 20,187 20,310 
Crude, K:O content lll ll lll lll. do.... 2,460 2,561 2,626 
Marketable, K:O content: 
Crude. o S20) rece eee ee du Eae ud do.... 88 84 NA 
Chemically processed do.... 2,097 2,186 2,288 
Manufactured fertilizers: 
Nitrogenous 
SIngle- occa n usse ENEPON UE HUM URGE OPE NAE do.... 1,153 1,170 1,172 
Ill ³ K eeeeaeed 0 410 9 422 
Phos hanis, P3101 content: 
SAELE PME PURSE 8 do.... 561 501 482 
Of Which Thomas slae gg 0... 881 340 302 
JJ!!!!!..;k eee eee ese do.... 418 404 429 
KIüOFBDAT.o2llnlcemeacd s aL d ͥ d eeu de e 0...- 87 r 88 92 
6!!! ]ð ↄ ::. re eters m;. NN 12 13 NA 
Cyprum (inclusive of anhydriteumnn do * 1,241 1,478 1,360 
in Burnt, hydraulic, and burnt dolom ite... do.... 10,142 10,634 10,667 
Other, %%% y 88 do 8,083 8,718 8,844 
Pigments, natural mineral..................................- do.... 9 15 NA 
Pumice: 
Crude and washeedʒd-/ LLL eee ee do.... 7,898 6,712 7,149 
AF ³ pee eee do.... r 4,186 8,562 4,001 
Pyrite, marketable: 
Gross weight :2csc0u.cus bes due see we ee dT EE do.... 556 r 617 641 
Sulfur enten nnd eene do.... 235 269 266 
bra quartzite, glass sand: 
Quértzita-- 22 ok dd ͥ ͥ ͥ y do 210 230 NA 
Quartz sand (ground do.... 733 938 1,080 
Sai Quartz sand (unground) and glass sand. .................- do.... 4,806 4,947 5,586 
alt: 
Rock (marketabledõdd LLL ee lll lll. eee do 5,165 t 6, 329] 8.358 
Other (marketable).................. LL cll clc lll l.l... do.... 1,742 1,929 , 
Stone, sand and gravel, n.e.s.: 
Dimension 8tone........................ thousand cubic meters. . 241 219 NA 
Limestone, industrialalalkkklk thousand tons 52,380 54,391 59, 623 
5 and broken... eren ess EeE Ee Rd do.... 90,847 99,500 103,496 
ate: ! 
Roofing for office and indust // do.... 80 28 28 
Splittings and ground... aa do.... 76 77 82 
Basalt lava and lava sand_._.................----.------ do.... e 5,778 6,843 NA 
Calcite MNT mn; ⁰f»:-jꝛ K DNI HEN do.... 35 81 NA 
Grinding and whetstone. ._.............---..----- cubic meters 210 271 278 
Printing tonnen. thousand cubic meters 40 38 87 
Trass and tuff. ........... 2 c c LLL eccle leer. thousand tons 8 NA NA 
Industrial sands: 
Molding sand... d 8 do.... 761| 1,021 1,122 
Other (Klebsand)................-.l lll ll Lll ll ll. do.... 129 f 
Sand ndnd do.... 161,835 176,879 186,002 
Sulfur, elemental byproduct.. .......... 2... Lll ll Ll Lll l ll. do.... 105 127 128 
Tale, including talc schist... .......-.-....--.-.---.---.----- do.... 33 28 NA 
MINERAL FUELS AND RELATED MATERIALS 
; ³ð x T ce 135 178 210 
Coal, bituminous and anthrac ite thousand tons.. 112,043 112,012 111,630 
o y do 3, 578 8,693 8,907 
Iĩõ] ]³»Wäñ¹⁵ſ·.i.k y wr-᷑; r y en ei do 96,766 101,516 107 , 424 
Lignite brigueeeſse eec RET ceseeeesedend do.... 11,063 10,357 10, 499 
Pech coal..............- EIN PR do.... 890 834 768 
Coke: 
J7)⁵õ˙ĩÄê—ꝗʃV:]ũ m—Ä2—T½ 2 Ee do 80,652 81,872 33,324 
Feels ĩ¼êmſf iR SEE do.... r 4,520 4,295 5,686 
A ⁵m·m ⁵ ]i]?Ü̊ emat cei dte qq uu ses do 2,869 r 2,827 2,406 
Fróm igi ese aankan ana a do.... 394- uude .. (Rege 
Gas: ? 
Natural (associated and unassociated), refinery, and gas from oil, 
tar, and naphtha.............. l.c... ..- million cubic meters 27,342 85,994 NA 
Blast furnace Bus oon cc ecu nme ecce deseas pses do.... 12,807 13,557 NA 
Generator and water gas do.... 1,692 1,170 NA 
Coke öven gås- cocas y RR AES Ic do.... 17,692 17,918 NA 
E17 ²⁰ꝛAA mv. ⁰¶⁰dydt LM La 8 do 734 792 NA 
JP)“. ³⅛ K ĩͤ . CT do 60,267 69,431 NA 


See footnotes at end of table. 
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Table 2.—Federal Republic of Germany: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 » 
MINERAL FUELS AND RELATED MATERIALS— Continued 
Natural gas: 
Nonassociated (1,000 cubic meters not converted to standard calorific 
JJ ⅛ aiit orc v my DE SA Eee 8,713,763 6,785,767 8,187,296 
ANHOCIStOd. ocv ß k; è vqddddddd oes E ELT M do.... 624,280 609,821 725, 000 
Petroleum: 
CCC ³˙1 11A 8 thousand tons 7.927 1,982 7,876 
Refinery products: 
Liquefied petroleum gas do.... 1,748 1,822 2,586 
Motor gasoline. ...............- 2l. lll lll. llle ec eee do.... 10,743 11,474 11,528 
NaphthiB. c loeoecm uorcES E ghe RE RE ERR EE audi. d do.... 2,660 4,896 4,945 
Other Gin... ³ð ĩ 8 do 212 240 237 
Jet fuel and kerosine..............................-. do.... 1,002 1,185 1,367 
Diesel oil... 000 ³ſ %ũͥ o ga ee hd eem dU es do.... 8,321 9,173 8,965 
Fe flk 8 do 44.711 50, 402 54, 886 
Lubricants... õõ³·ÜWr¹ä21AA ˙ im] ĩÄ AA ĩ ⁵³ sume do 668 827 928 
Bitumen: · VT ⁵ . ⁰ꝛyq A 8 do 3,814 4,344 4,499 
Petroleum co(kllee lll 0l 454 572 575 
Nine do 8,684 4,335 4,122 
10 1411. SERE ER CM EST REC UR PONE do.... 159 2 
Cr eae ⁰ĩ¹wr.n ⁰(vx a e aA do 78,771 89 , 660 95,966 


Estimate. » Preliminary. * Revised. NA Not available. 
i aonan nickel and nickel contained in ferronickel, monel metal and nickel oxide directly used by the steel 
ndustry 

3 Exclusive of slate recovered from mine dumps. 

3 All volumes converted to 4,800 kilocalories per cubic meter. 

Includes distillates used as ‘heating oil. 


TRADE 


Details on total tonnage by commodities, in tables 3 and 4. 
principal sources, and destinations appear 


Table 3.—Federal Republic of Germany: Exports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal destinations, 1968 
METALS 
Aluminum: 
Bunt... Eam D HE 2, 526 2,187 Austria 1,008; Belgium- Luxembourg 704. 
Alumina. .. o onu wer Cw Rm 118,790 86.562 Austria 73,049; Rumania 3,617; Italy 1,296. 
Aluminum hydroxide. ............... 42,871 48,317 Netherlands 12,877; Belgium-Luxembourg 
9,349; Austria 6,117. 
Metals and alloys: 
e d am 10,662 7,785 Italy 3,827; Netherlands 3,176; France 665. 
Unwrought. .................... 21,802 23,140 dre" 5,849; Netherlands 4,688; Italy 
Semimanufacturees 96,202 118,353 France 31.209; Netherlands 18,745; Bel- 
e 12,901: United States 
Antimony, metall 189 119 France 50; Netherlands 26. 
Bismuth, metall. 128 81 Poland 35; France 33. 
Cadmium, metal, all forma 147 69 France 21; Belgium- Luxembourg 9. 
Chromium: 
Chrom ite 1,404 1,316 Netherlands 464; Austria 419. 
Oxides and hydroxides. .............. 6,748 6,507 NA 
Metal ³·mm ð ͤ ĩð S eda ee 99 19 Italy 6: Netherlands 5. 
Cobalt metal, including alloys, all forms 192 181 Japan 86; Spain 37; United States 14. 


Columbium metal, including alloys, all forms 
kilograms.. 1,682 2,113 United Kingdom 1,043; Japan 284. 


Pire and matte 1,387 1,519 Belgium-Luxembourg 7,517. 
Metal and alloys: 
%%% st otic $5,840 31,722 Italy 11,507; Belgium-Luxembourg 7,467; 
etherlands 3,355. 
Bieter 8 3.840 11.541 Belgium-Luxembourg 7,855; Netherlands 
Refined, unalloyed............... 158,587 189,050 United States 32,103; United Kingdom 
19,599; mainland China 14,929. 
Master alloy 165 736 Belgium- Luxembourg 613; France 65. 
Other alloy 2,813 2,077 Switzerland 505; Austria 414; Italy 366; 
France 288. 
Semimanufacturee s 99,775 92,735 United States 25,845; Netherlands 15,010; 


Czechoslovakia 6,220. 
See footnote at end of table. 
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Table 3.— Federal Republic of Germany: Exports of selected mineral 
commodities—Continued 
(Metric tons unless otherwise specified) 


300 
Commodity 1967 
METALS—Continued 
Gold and alloys: 
Bullion........ thousand troy ounces.. 858 
Wrough tr do 201 
Iron and steel: 
Ore and concentrates: 
Roasted pyrite... thousand tons.. 51 
Olin — do 882 
og |: ee a ee ae do.... 2,170 
Figiron....c 8 do.... 1,296 
Sponge iron, powder and shot... do 9 
Spiega Ben... oe 8 do.... 12 
lloys: 
Ferromanganese. .......... do.... 40 
Other... A do.... 80 
Steels, primary forms: 
Ingota. .................. use 124 
Blooms, billets and slabe.. do 1,285 
Coils for rerolling.......... do: --- 1,276 
Semimanufactures: 
Bars, rods, angles, shapes, and sec- 
tions: 
Wire rod thousand tons 595 
Other bars and rods. ..do.... 1,402 
Sections do.... 1,874 
Plates and sheets 
GERNE ˙ A do.... 1,482 
Medium do 168 
Thin, uncoated........ do.... 1,882 
"QU nned............... do.... 185 
Other coated do.... 286 
Hoop and strip............ do.... 502 
Rails and accessories do 141 
||; MOM NS -t do.... 237 
Tubes, pipes, and fittings...do.... 1,558 
Castings and forgings, rough 
do.... 82 
Lead: 
Ore and concentrate s 5,637 
H o·⸗w»-A0T0—T0000—T0—0d du 7,486 
Metal: 
Scrap- ] ³ 8 20.172 
Unwrou ght 80,350 
Semimanufactur es 1,183 
Magnesium: 
Oxides and hydroxides............... 1.988 
Metal: 
8 // ³⁰ LEGS Res. PACA ERE 259 
Unwrought and semimanufactures 177 
Manganese: 

FÉ  loloceaselawscdieteted2ide c n 611 
iir ends 280 
Metal, including alloys, all forms 12 

Mercury, metal 76-pound flasks.. 1,149 
Molybdenum, metall 80 


See footnote at end of table. 


1968 


85 
5,398 
7,486 

10.164 
44,282 


8,810 


2,081 


Principal destinations, 1968 


Switzerland 242; Indonesia 185; Italy 75. 
France 42; Denmark 26; Canada 26. 


Austria 17; Belgium-Luxembourg 8. 
Belgium-Luxem urg 7; Austria! 8; Nether- 
ands 


Ital NE. 1, ne Belgium-Luxembourg 30; 
nce 


Italy 367; United States 97: Japan 64. 
Netherlands 2: Switzerland 2; Austria 1. 
Belgium-Luxembourg 11; Austria 1. 


Und iA 44; France 9; Switzerland 5; 


Unieed 8 States 9; Belgium-Luxembourg 4; 
Netherlands 8; Italy 8. 


France 79; Italy 17; Netherlanda 16. 

France 332; Spain 158; Italy 127. 

United States 642; Italy 1 193; France 180; 
N 154: Belgium-Luxembourg 


United States 267; France 121; Netherlands 
58; Sweden 45. 

France 416; United States 238; Netherlands 
159; Denmark 49. 

United States 301; France 254; Netherlands 


Frane 329; Netherlands 169; United States 
France 17; mainland China 15; Netherlands 


United States 702; U.S.S.R. 263; Czecho- 
slovakia 122. 

prance 115 Spain 16; Netherlands 14; Por- 
tuga 

United States 287; Italy 21; mainland 
China 18; Netherlands 17. 

Netherlands 181; France 85; Switzerland 


Italy 85; Netherlands 24; Switzerland 15. 
France 46; United States 88; Netherlands 


26. 
Netherlands 313; United States 190; 
U.S.S.R. 183; France 127. 


Netherlands 6; Liberia 5; Switzerland 4. 


Belgium-Luxembourg 4,823; France 565. 
Netherlands 2,311; United States 947; 
France 608 


Italy 4,297; * 8,186. 
United States 17,245; France 6, 940; Bel- 


gium-Luxembourg 6, 971. 
Belgium-Luxembou 1,008; Switzerland 
810; Finland 742; 638. 


Italy 467; Austria 272; Czechoslovakia 122; 
Sweden 120. 


duc s United Kingdom 216; Norway 
Austria 116; Sweden 49; Netherlands 82. 


France 8,270. 
Belgium-Luxembourg 167. 


ST 162; United States 151; Nether- 
an 
Prance 33; Netherlands 26; United States 
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Table 3.—Federal Republic of Germany: Exports of selected mineral 
„ 
(Metric tons unless otherwise specified) 


Ashes 
Metal and alloys: 
Unwrought.thousand troy ounces. 


Titanium: 
Ores (ilmenite and rutile 
usand tons 


Zirconium metal, all form 
Other: 
Metalliferous nonferrous waste, n. e.. 


oua iai hydroxides of barium and 
Metals and c 
AR p kalne earth, rare-earth 


trogen 
Selenium and phosphorus. .. ...... 
Uranium and thorium. kilograms.. 
55 and pyrophoric alloys. 
JJC d uam V ows 


Abrasives: 
Natural: 
emery, and other natural 
a ves. thousand tons 
diamond 
thousand carats.. 
Dust and powder of gem stones, 
including synthetic stones 
thousand carats.. 
Manufactured (grinding stones) 
Artificial: 
Corun 


See footnote at end of table. 


1967 


90,895 


4,719 
2,858 
28,614 
6.672 
15 


128,536 


560 
165 

71 
6,014 
27,299 
7,428 


1968 


121 
9,637 
28,980 
11,120 
6,177 


780 


8,500 
116,842 


5. 682 
8,675 
87,791 
8,316 
17 


145,926 


1,500 


12 


189 
8,677 


28,343 
8,156 


Principa! destinations, 1968 


NA. 

United Kingdom 668; Netherlands 449; 
Belgium-Luxembourg 86. 

ira 504; Netherlands 202; Norway 186. 

therlands 1,356; France 683; Italy 582. 

Mainland China 68; Japan 57; Netherlands 

Netherlands 68; France 40. 

Belgium-Luxembourg 9,489. 

Switzerland 8,170; Italy 6,125; United 
Kingdom 2,828. 

Sweden 1,987; Switzerland 1,717; Italy 


1,8 
United Kingdom 1,789; Austria 1,511; 
Finland 976 


United Kingdom 16. 

Netherlands 38; United Kingdom 6. 
France 741; Netherlands 340. 

Netherlands 84; Norway 28; Iran 21; Italy 
Frans 216; Switzerland 193; Yugoslavia 
United Kingdom 31; Austria 28; France 27. 
ps oder ri 75; United Kingdom 87; 


France 10. 
eli 94; Austria 65; United States 


Austria 8,000; United States 500. 


Belgium-Luxembourg 38, 988; France 


27,822; Poland 16,641. 
Tuy 2,972; France 1,451; Netherlands 
Netherlands 1,951; Belgium-Luxembourg 
United Kingdom 8,057; Switzerland 5,577. 
France 1,926; Netherlands 160; Sweden 118. 
Sweden 13; Italy 2. 


Um CREDE 61,802; Netherlands 
,804. 
France 481; United Kingdom 831. 


Japan 4. 

Netherlands 2. 

. 1,487; Netherlands 244. 
. 200. 


Japan 1. 


Netherlands 367; Belgium- Luxembourg 142. 
Mainland China 90; Netherlands 50. 
Netherlands 86; Switzerland 58. 

France 1,028; Italy 928; Netherlands 831. 


Sweden 3,378; Austria 3,158; United King- 
dom 2,979; Italy 2,290. 


ehe 
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Table 3.—Federal Republic of Germany: Exports of selected mineral 
commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal destinations, 1968 
NONMETAL8— Continued 
Boron materials: 
IJ. LR LE 8 214 1,825 Sweden 988; France 16. 
Boric oxide and acid ʒ—g——-w-— 51 116 Yugoslavia 87. 
Cement, portland, hydraulie, and other types 
thousand tons.. 1,236 1,384 Netherlands 1,101. 
Chalk, ecrude__._. 222-22 7,623 5,878 Netherlands 2,798; Denmark 1,087. 
Clays and clay products: 
Crude: 
Kaolin thousand tons 76 77 rd 28; Austria 15; Belgium-Luxembourg 
Fire clay. ................ do.... 333 855 Netherlands 93; Italy 77; France 58. 
Andalusite, dinas, and others 
do.... 888 668 Netherlands 351;  Belgium-Luxembourg 
115; Italy 86. 
Products, construction materials: 
Refractory...........-... do.... 289 250 Beg EUER OU 48; France 42; Italy 
18; Netherlands 16. 
Nonrefractory.............- do.... 345 409 France 161; Netherlands 95; Austria 55; 
Belgium-Luxembourg 32. 
Diamonds and other gem stones: 
Diamond, except powder, dust, crude 
or rough cut thousand carats.. 45 40 NA. 
Other, worked... ............. do.... 120 85 Belgium-Luxembourg 45; Netherlands 20. 
Other precious or semiprecious stones: 

Crude or rough cut....kilograms.. 54,779 72,891 Japan 18,172; France 11,546, Italy 9,914. 
Worked............-..... do. 25,718 23,706 United States 9,402; France 2,209. 
Diatomite and other infusorial earths. ...... 3,616 5,314 Austria 839; Italy 764; Saudi Arabia 697. 
KeldSDRE -accainn natuan ice mer eee 12,082 12,918 Netherlands 5.489; Belgium- Luxembourg 

2,114; France 2,053. 
Fertilizer materials: 
Crude, natural: 
Phosphatie__.......--.-------.- 50,069 28,724 Austria 21,352. 
Fife 53,075 60,314 e 22,808; Belgium-Luxembourg 
450. 
Organic, including guano 3,406 5,586 Netherlands 5,075; Switzerland 139. 
Manufactured: 
Nitrogenous...... thousand tons.. 1,594 1,636 Mainland China 132; United Kingdom 98; 
Belgium-Luxembourg 89; India 58. 
Phosphatic: 
Basic 8lag............ do.... 203 215 France 144; Austria 38; Netherlands 16. 
Other................ do.... 11 42 Cuba 6; Turkey 6; India 1. 
Potassic... oleo rrr do.... 1,623 1,960 Poland 292; Belgium-Luxembourg 213; 
Netherlands 138; United States 134; 
Denmark 128. 
Mixed................... do.... 761 988 France 168; Turkey 74; Belgium-Luxem- 
bourg 64; Spain 63; Yugoslavia 63. 
Ammonia, anhydrous. ......... do.... 21 135 i 56; United Kingdom 
Fluorspar..-.--------------------2--2--- 9,403 9,341 Austria 5,184; Belgium-Luxembourg 918. 
Graphite, natural, crude or ground 7,675 8,034 Italy 2,563; United States 1,674. 
Gypsum and plasters. ..... thousand tons.. 296 301 Netherlands 145; Belgium-Luxembourg 48; 
Switzerland 30. 
Lime, hydraulic and slaked......... do.... 956 410 Netherlands 841; France 30. 
Mugnhealtó... once eed ee eee 8,963 9,679 France 4,008; Belgium-Luxembourg 1,736; 
Austria 627. 
Mica: 
Crude, including splitting and waste... 130 66 France 1. 
Worked, including agglomerate split- 
IT lua o EAR De DER 63 589 Switzerland 288; Iran 114. 
Pigments: 
Earth colors, natural................. 6,269 9,178 Nelle pande 8,664; Belgium-Luxembourg 
892. 
Iron oxides and hydroxides 
thousand tons 87 96 United Kingdom 15; France 14; United 
States 10. 
Pyrite (gross weight 176 147 France 71; Austria 15. 
Salt. ardet 88 thousand tons.. 1,014 1,169 Belgium-Luxembourg 572; Sweden 264; 
Denmark 130. 
Sodium and potassium compounds, n.e.s.: 
Caustic soda. ......... thousand tons.. 263 238 Ne nee 65; Brazil 26; Belgium-Luxem- 
ourg 20. 
Caustic potash, sodium and potassium 
peroxide nns. 10,755 10,488 U.S. S. R. 2,500; United States 1,330; Swe- 


See footnote at end of table. 


den 1,066. 


THE MINERAL INDUSTRY OF THE FEDERAL REPUBLIC OF GERMANY 


303 


Table 3.—Federal Republic of Germany: Exports of selected mineral 
commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal destinations, 1968 
NONMETAL8— Continued 
Stone, sand and gravel, n.e.s.: 
Dimension stone: 
Unworked and partly worked: 
Marble and other calcareous 
thousand tons 8 4 Belgium-Luxembourg 1. 
Slate do 21 28 Netherlands 11: Belgium-Luxembourg 4. 
Granite, porphyry, otber. 
8 395 588 Netherlands 560. 
Worked, all types, including pav- 
ing blocks do- 46 40 Netherlands 24; Belgium-Luxembourg 9. 
Dolomite chiefly refractory grade 
do.... 86 74 Netherlands 39; France 18; Belgium- 
Luxembourg 9. 
Gravel and crushed rock, macadam 
do.... 10,621 10,652 Netherlands 8,291; Belgium-Luxembourg 
1,270; Switzerland 948. 
Limestone, except dimension... do 74 74 Netherlands 67. 
Quartz and quartzite, erude and partly 
worked do 89 47 Austria 14; Italy 9; Belgium-Luxembourg 7. 
Sand, excluding metal bearing. do 6,432 6,408 Netherlands 5, 232; Belgium-Luxembourg 
Sulfur: 
Elemental, including colloidal and pre- 
cipitateecckkkk 74,182 45,898 Paws cree Netherlands 5,984; Thai- 
an 
Other elemental..................... 1,282 2,077 BEA Kingdom 576; India 248; Sweden 
Sulfur dioxide....................... 11,839 18,280 Belgium-Luxembourg 7. 511; Sweden 2,348; 
etherlands 2,190. 
Sulfuric acid. lcd 61,087 147,259 Bel ium-Luxembourg 96,455; Netherlands 
19,588: United Kingdom 14, 047. 
Tale, soapstone, ateatite |... ............ 1,540 4,054 Denmark 1 ,618; Netherlands 729. 
Vermiculite, chlorite, and perlite. |... ...... 107 184 Sweden 189. 
Other nonmetallic: 
Bromine, fluorine.................... 120 155 Netherlands 102; France 18. 
Slag dross and similar waste, not metal 
ring: 
From iron and steel manufactures 
thousand tons 867 1,412 Netherlands 1,055; France 291. 
GA fffrrrrvp mv er do 165 203 Netherlands 152; France 43. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural............. 1,851 1,553 Belgium- Luxembourg 598; Austria 568. 
Coal, coke, briquets: 
Anthracite and bituminous coal 
thousand tons.. 17,448 20,249 France 6,083; Netherlands 4,788; Belgium- 
Luxembourg 8,661. 
Bituminous coal briquets do.... 172 159 ci 48; France. 45; Belgium-Luxembourg 
Lignite and lignite briqueta. - - - - do.... 1,168 1,058 France 887; Austria 185; Italy 150; Bel- 
gium-Luxembourg 150. 
Peat and peat briquets do.... 216 201 W 78; Switzerland 88; United 
tates . 
Coke and semicoke from coal, peat, and 
Hinte do.... 7,635 9,278 Belgium-Luxembourg 8,425; France 2,885; 
Sweden 662. 
Carbon black... ......................... 86,402 48,528 Netherlands 8,466; France 7,293; Belgium- 
Luxembourg 5,889. 
Gas, natural and manufactured 
thousand tons.. 333 844 Netherlands 86; France 81; Denmark 62. 
Hydrogen and rare gases 1,793 4,282 NA. 
Petroleum: 
Crude and partly refined 
thousand tons. . 82 32 Austria 32. 
Refinery products: 
Gasoline do.... 1,114 1,697 United Kingdom 660; Switzerland 361; 
Netherlands 217. 
Kerosine do 622 704 Pun Kon 634; Netherlands 82; Switzerland 
Distillate fuel oil do.... 1,895 1,588 Er adu 910; Bunkers 292; Netherlands 
Residual fuel oil........... do 8,956 4,496 us iE 1,489; Bunkers 1,319; Austria 
Lubricants. .............. do.... 211 292 Belgium-Luxembourg 56; Italy 46; United 
Kingdom 41. 
Mineral jelly and wax...... do.... 69 81 Italy 10; Denmark 6; Austria 5. 


See footnote at end of table. 
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Table 8.—Federal Republic of Germany: Exports of selected mineral 


commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 Principal destinations, 1968 
MINERAL FUELS AND RELATED MATERIALS— 
Continued 
Petroleum—Continued 
Refinery products—Continued 
Other: 
Nonlubricating oils, n.e.s 
thousand tons 167 170 United Kingdom 72; Belgium-Luxembourg 
85; Switzerland 28. 
Pitch and pitch coke...do.... 271 261 France 158; Spain 25. 
Petroleum coke. ...... do.... 151 187 Netherlands 52; Norway 38. 
Bitumen and other residues 
do- 262 385 N 115: Netherlands 62; Denmark 
Bituminous and other mixtures i 
do.... 82 81 Denmark 12; Netherlands 6. 
Mineral tar and other coal, petroleum and 
gas derived chemicals. ........... do.... 249 872 Netherlands 115; United Kingdom 79. 


r Revised. NA Not available. 


Table 4.—Federal Republic of Germany: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal sources, 1968 
METALS 
Aluminum: 
Bauxite........... thousand tons 1,802 1,978 Yugoslavia 600; Austrialia 400; Sierra 
Leone 827; Greece 827. 
Alumn aaa 65,528 48,474 Guinea 43,371; Surinam 2,715. 
Aluminum hydroxide. ............ 1,690 1,629 United States 1,503. 
Metal, including alloys: 
ra T o PPO E US 49,719 67.091 Upita Saa 17,111; France 5,566; Nether- 
f 185,881 292,225 Norway 96,209; France 45,676; Austria 
21,781; Italy 19,588. 
Semimanufactures. ............... 38,755 69,282 France 19,003; Belgium-Luxembourg 
16,721; Netherlands 11,287. 
Antimony: 
Ore and concentrate. ............. 8,024 8,876 Turkey 1,095; Bolivia 982: Thailand 584. 
Metal, all forma 2.402 1.442 Mainland China 507; Belgium-Luxembourg 
479: Czechoslovakia 822. 
Arsenic, hydroxides..................- 1,075 1,028 Belgium-Luxembourg 687; France 295. 
Bismuth, metal, all forme 250 150 Japan 44; Yugoslavia 34; Netherlands 27. 
Cadmium, metal, all forma 1,189 1,526 Belgium-Luxembourg 550; Japan 239; 
U. S. S. R. 176. 
Chromium: 
Chromite................ 2 l.l. 284,660 861,829 Republic of South Africa 156,440; U.S.S. R. 
18,721; Turkey 58,488. 
Oxides and hydroxides............ 159 265 U.S.S.R. 242. 
Metal, all form kilograms.. 90, 600 286, 700 Uned Kingdon 83,600; France 50,000; 
apan 44,000. 
Cobalt metal, including alloys, all forms.. 571 1,183 United States 884; Belgium-Luxembourg 
" 287; Congo (Kinshasa) 251. 
opper: 
Ore and concentrate 182 , 342 206,112 Chile 5e T46; United States 50,194; Cyprus 
i^ MITT ee 356 1,208 Sweden 966; United Kingdom 168. 
Metal, including alloys: 
Sd ee tee 88,837 110,624 Canada 28,491; Netherlands 16,170; France 
13,797; United States 18,089. 
Unwrought: 
Bliste rk 164.767 146,384 Republic of South Africa 42,837; Gambia 
33,740; Chile 20,428; Peru 17,660. 
Refined. ...............- 212,208 828,841 Chile 96,783; Belgium-Laxembourg 67,890; 
Zambia 49,973. 
Ai... 8 42. 64 5 52,788 United Kingdom 22,188; Netherlands 4,978; 
Rumania 2,430. 
Masteralloy sss 849 1,169 United Kingdom 505: Switzerland 844. 
Semimanufactures............ 83,448 57,196 Belgium-Luxembourg 20,460; Netherlands 
8,017; France 7,898. 
Gold: 
Ashes, residues and scrap 
"m thousand troy ounces. . 1,714 2,002 Switzerland 1,730; Denmark 164. 
etal: 
Unwrought............ do.... 5,526 4,195 United States 1,646; Republic of South 
Africa 972; Switzerland 881. 
Semimanufactures do 17 86 Switzerland 10; United States 5; Austria 3. 


See footnote at end of table. 
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Table 4.—Federal Republic of Germany: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 
METALS—C ontinued 
Iron and steel: 
Ore and concentrate: 
Iron ore thousand tons. 
Roasted pyrites. ....... do.... 
Mes 
eisen do 
Pie iron, including cast ion 
Osos 
Powder and shot. do.... 
Ferroalloys: 
Ferromanganese... do 
Other do 
Ser do 


ho 
Blooms, billets and slabs do 


Coil for rerolling. .. ....do.... 
Semimanufactures: 
Wire roll. do.... 
Other bars and rods... do 
1 d 
Ke 0 
Small do 
Plates and sheets 
en vy / do 
Medium do 
Thin, un coated do 
Coated: 
Tinned do 
Other OL... 
Hoop and strip......... do.... 
Railway track material- do 
Wire do 
Tubes, pipes, and fittings do 
Lead: 
Ore and concentrate 
Metal and alloys: 
Sl 8 
Unwrou ght 
Semimanufactures............ 
Magnesium: 
Oxide and hydroxide.............. 
P 4L ee eee Se eee 
Unwrought.....................- 
manufacture8...............- 
ese: 


and concentrates 


Moly 

Nickel: 
Ore and nee FTC 
Matte and s speis Sis et ANA eee 
Mens E oys: 


vßékkknku «4 


See footnote at end of table. 


1967 


81.861 
1,618 


70 
125 


223,212 


2,622 
81,473 


12,442 
250 
243 

4,042 
6,590 
28,255 
1,907 


1968 


249,914 


8,985 
90,857 


81.360 


2. 188 


Principal sources, 1968 


Sweden 12,889; Liberia 6,978; Brazil 4,730; 
France 4,507. 
ppan 697; Belgium-Luxembourg 215; Italy 


France 2. 


Canada 33; 8 25; Belgium- Luxem- 
bourg 25; France 23. 
Sweden 8; France 6. 


Norway 42; Franee 88. 

Norway 110; Republic of South Africa 27; 
United States 6; France 24. 

Netherlands 600; Belgium-Luxembourg 
424; United Kingdom 249. 


Netherlands 54; Poland 53. 
Belgium-Luxembourg 256; Netherlands 177. 


Austria 356; U.S. S. R. 177; Belgium- 
Luxembourg 187. 
Belgium-Luxembourg 885; France 279; 


etherlands 71. 
Belgium-Luxembourg 587; Italy 286; 
nce 146. 


Belgium-Luxembourg 322; France 127. 
Pe ee 191; France 44; Italy 


Belgium-Luxembourg 466; France 103. 

Belgium-Luxembourg 143; France 35. 

Belgium-Luxembourg 566; France 480; 
Netherlands 194. 


France 60; Belgium-Luxembourg 43. 

Belgium-Luxembourg 49; France 29. 

Belgium-Luxembourg 289; France 69; 
Netherlands 67. 

Netherlands 7; Belgium-Luxembourg 5; 
France 1. 

Belgium-Luxembourg 56; France 10. 

Netherlands 81; Belgium-Luxembourg 54. 


9205 88,212; Sweden 42,964; Ireland 


Netherlands 3,399; France 2,049; Belgium- 
Luxembou 847. 
United Kingdom 32,893; Canada 12,005; 
Australia 11,653. 


- 


Norway 903; United States 833; France 638. 
Netherlands 173; Sweden 81. 
Norway 19,370; Canada 6,585; Italy 5,744. 
Austria 44; United States 13. 


Gabon 11710005 Republic of South Africa 167: 

razi 

France 1. 295; Republic of South Africa 848; 
Japan 724. 

Spain 8,491; Italy 2,750; Mexico 1,323. 

Austria 111; U.S. S. R. 42; Netherlands 36. 


Canada 2,400; United States 101. 


United States 4,004; Netherlands 1,077; 
Canada 986. 

United Kingdom 11,334; Norway 4,815; 
U.S.S.R. 4,756. 

United Kingdom 916; France 409; United 
States 332. 
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Imports of mineral commodities—Continued 


(Metric tons unleas otherwise specified) 


Commodity 1967 
METALS—Continued 
Platinum-group metals: 
Ashes, residues, and scrap 
thousand troy ounces. . 2,381 
Metal, all form do.... 492 
Slles 15,987 
Silver: 
Ashes, residues, and scrap 
thousand troy ounces.. 7,017 
Unwrought...............- do.... 47,721 
Semimanufactures. ......... do.... 671 
Tantalum, metal, all forms. . kilograms. . 9,000 
Thorium, uranium, and rare earths com- 
pounds... e LLL eL 484 
Tin: 
Ore and concentrate... long tons 8,250 
Oxide s do 93 
Metal and alloys: 
Scrap. ---------------- do.... 175 
Unwrought...........- do.... 12,162 
Semimanufactures do 81 
Titanium: 
Ore and concentrate 374.394 
ÜXxIdeN. ooo ⁰k ys eC Leu 2,471 
Metal, including alloys, all forms... 1,193 
Tungsten: 
Ore and concentrate 4,482 
Metal, all forma 625 
Uranium and thorium 
eA RR ee EN eee ⁵³ðù A 45 
ae ne ea amare kilograms.. NA 
Zinc and alloys: 
E ETE 86 149,952 
Metal; including alloys: 
Scrap JJ aa a a ERN 652 
Zinc dust CCC 4.684 
Unwrou ght 141.881 
Semimanufactures 17,697 
Zirconium metal, all forms. .kilograms.. 49,900 
Other: 
Nonferrous ores and concentrates, 

Led SoS So vul LA. 975 
Metalliferous waste 129,725 
Arsenic and tellurium.... ......... 52 
Columbium........... kilograms.. 1,000 
Phosphorus and selenium.......... NA 
Pyrophoric alloy 21 

NONMETALS 
Abrasives: 
Natural: 
Industrial diamond 
thousand carats.. 520 
Dust and powder of gem stones 
Osos 1,433 
Diatomite and other siliceous 
eBrthH.. LLL eee 69,108 
Manufactured (grinding stone). 2,550 
Artificial: 
Corundumm -a.a ----- 4,607 
Silicon carbide. .............. 8,101 
Asbestos: 
Crude or partially vorked 125,798 
Asbestos manufactures 5,893 
Asbestos cement products. ........ 89,973 


See footnote at end of table. 


1968 


8,177 
688 
23,799 


15,484 
59,991 
899 
26 , 547 
408 


7,989 
148 


186 
12,383 


112 
457,411 


236,023 


816 
8,377 


187,018 
15,817 
57,600 

1,465 

166,812 

64 


929 
15,134 
45 


675 
1,994 
63,417 


2,987 


5,942 
11,377 


188,111 
9,289 
107,015 


Principal sources, 1968 


France 1,863; Netherlands 367; Czecho- 
slovakia 301; Switzerland 270. 

U.S.S.R. 205; United Kingdom 144; United 
States 117. 

France 7,501; Norway 6,291; Italy 8,821. 


bir ires mica 7,514; Sweden 2,624; Norway 


Mexico 12,775; Muscat Oman 12, 087; 
United Kingdom 8,338. 

Switzerland 626; Italy 159. 

United States 16,599; United Kingdom 
1,834; Switzerland 1,805. 


United States 180; France 85. 


Bolivia 7,856. 
Belgium-Luxembourg 98; France 42. 


Netherlands 97; Switzerland 36. 

Netherlands 3,615; Indonesia 2,969; 
Malaysia 2,578. 

Netherlands 43; Belgium-Luxembourg 40. 


Norway 223,325; Canada 171,284. 
Italy 1,231; France 525. 
U. S. S. R. 555; United States 446; Japan 183. 


Bolivia 1,186; mainland China, 981. 
United States 195; France 130. 


United States 278. 
All from Great Britian. 


Canada 132,077; Sweden 44,777. 


Sweden 227; Netherlands 216; Denmark 139. 
B 7,282; Yugoslavia 
15. 

Begium-Luxembourg 89,759; Congo 
(Kinshasa) 19,550; Netherlands 15,889. 
Yugoslavia 10,214; Belgium-Luxembourg 

3,216; France l, 838. 
United States 26, 600; France 21,700. 


Bolivia 1,237. 

U.S.S.R. 24,229; Spain 22,442; United 
States 19,043; Norway 14,166. 

Sweden 37; U.S.S.R. 17. 

Sean’ 615; United States 133. 


Austria 86. 


Belgium-Luxembourg 225; 
South Africa 195. 


Netherlands 523;  Belgium-Luxembourg 
488; United Kingdom 11. 


Denmark 43,881; France 11,571. 
Austria 820; France 710; Sweden 422. 


Austria 8,080; Netherlands 845; France 610. 
Norway 7,238; Italy 1,382; France 1,365. 


Canada 86,245; U.S.S.R. 43,935; Republic 
of South Africa 27,162. 

United Kingdom 8, 192; France 1,574; 
Denmark 1,571; Netherlands 1,382. 

Belgium-Luxembourg 32,539; Sweden 
15,766; France 5,371; Netherlands 3,095. 


Republic of 
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Table 4.—Federal Republic of Germany: Im 


(Metric tons unless ot 


rts of mineral commodities—Continued 
erwise specified) 


Commodity 1967 1968 Principal sources, 1968 
NONMETAL8— Continued 
Barite and wither ite 44,094 "Turkey 10,602; mainland China 7,960. 
Boron salts, natural..................- 102,649 Uni States 87, 830; Turkey 11, 370. 
Boric oxide and acid.................- 18,476 France 6,158; United States 6, 073. 
Cement, hydraulic...... thousand tons. . 440 France 176; Switzerland 82; Belgium- 
Luxembourg 71; Poland 44 
/ cuui OR emn E do.... 114 France 93; Denmark 14. 
Clays, crud 

China clay (kaolin)......... do 506 Yren Kingdom 814; United States 74; 

nce 

Fire ela do.... 214 Czechoslovakia 82; Republic of South 

Africa 61; France 81. 

Andalusite...............-- do.... 224 Netherlands 62; France 86; Belgium- 

Luxembourg 30; United Kingdom 17. 
Cryolite and chiolite.................. 1,548 Denmark 1,538. 
Diamond, except powder, dust and other: 
Crude or rough cut-thousand carats. 315 NA. 
Worked. .................- O.. 205 Belgium-Luxembourg 95; Israel 55; 
Netherlands 30. 
Other precious or semiprecious: 
Crude or rough cut. .......... 456,502 Brazil 435,940; Madagascar 16,204. 
Worked........... kilograms.. 2.250 India 723; mainland China 517; Japan 208. 
Feldspar BER 8 67,647 Norway 26, 622; Italy 14,183. 
Fertilizer materials: 

Crude natural: 

Phospbatic... thousand tons 2. 588 Upe States 1,252 U.S.S.R. 822; Morocco 

Nitrogenous. ...............- 2,218 All from Chile. 

Organic (including guano)..... 18,681 Mother inde 11,940; Peru 83,417; France 

8 . 
Manufactured: 

pue enoun- se crue ese ects 249,805 NA. 

e slag... g 516,418 Belgium-Luxembourg 465,441; United 
ingdom 35,975. 

Other 28,525 United States 19, 525: Netherlands 8,014. 

Potass ic 83,008 Canada 54, 685; France 20,766. 

OOF co eee 147,056 Belgium-Luxembourg 120, 565: France 

Ammonia, anhydrous. ............ 30,121 Netherlands 17,800. 

Fluor pa ü „ 153,486 France 80,945; Spain 81,963. 

Graphite, natural. .................... 20,937 Austria 6,395; mainland China 3, 649; 
Norway 2,606. 

GY BUN 2555.6 ee eee y 8 124,002 Austria 87,151; France 35,654. 

Lime. hydraulic or slaked.............. 146,708 France 141,516 

Magnesite: 

Crude... oreen 8 1,460 Greece 525; Netherlands 479; Austria 55. 

Caustic calcined, sintered or fired 399,765 Austria 171,636; Czechoslovakia 120,587. 

Refractor iss 36,258 Austria 35,298. 

Mica: 
Crude, including splittings and waste 8,101 Republic of South Africa 1,886; United 
Kingdom 1,421; India 1,302. 
Worked, including agglomerated 
splitting 290 France 157; Belgium-Luxembourg 46. 
Pigments: 
Earth colors, natural.............. 8,454 Austria 1,820; Sierra Leone 893; Republic 
of South Africa 362. 

Iron oxides and hydroxides. ....... 1.408 France 678; United States 295; Spain 229. 
Pyrite (gross weight)... thousand tons 1. 892 Span id Norway 420; Cyprus 308; 
S1üöß§; ec ld uiu eee ee 146,126 Netherlands 129: 378; France 15,671. 

Stone, sand and gravel: 
Dimension stone: 
Crude: 
Marble. . thousand tons 174 Italy 74; Portugal 17. 
ate O... 7 Norway 3; France 2. 
Granite do 507 Sweden 220; Austria 103. 
Worked: 
Building and momumental 
do.... 198 Italy 172. 
Paving blocks and fiag- 
stones do 143 Portugal 93; Poland 18; Austria 18. 
CVE do 10 Italy 7. 

Dolom ite do 305 Belgium- Luxembourg 222; Austria 48. 

Gravel and crushed rock... do 10,173 France 6,109; Denmark 1,569. 

Limestone (except dimension) do 1,287 Austria 959; Sweden 190. 

and quartzite.............. 59,330 BEET LA Semooute 26,712; Sweden 
Sand, excluding metal bearing 
thousand tons. . 2,115 France 1,412; Belgium-Luxembourg 300; 


See footnote at end of table. 
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Table 4.—Federal Republic of Germany: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal sources, 1968 
NONMETALS— Continued 
Sulfur: 
Elemental......... thousand tons 324 251 France 80; Poland 13. 
Elemental, collodial............... 184 196 Italy 166. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural.......... 18,779 19,948 Trinidad 12,829; United States 6,965. 
Carbon black 33,791 37,057 Netherlands 12,293; United States 10,170; 
France 6,764. 
Coal, lignite and peat: 
Anthracite and bituminous 
thousand tons 6,577 5,588 United States 3,409; United Kingdom 775; 
Poland 499; France 876. 
Bituminous briqueta........ do.... 215 311 Netherlands 297. 
Lignite and lignite briqueta. do 1,146 1,179 Czechoslovakia 1,167. 
Peat and peat briqueta...... do.... 18 27 Netherlands 16; Denmark 2. 
Coke, except petroleum coke..... do.... 566 853 Netherlands 173; Belgium-Luxembourg 62; 
United Kingdom 35. 
Gas, natural. ..............- L2 lll... 721,868 2,318,058 Netherlands 2,258,488; France 21,817. 
Petroleum: 
Crude, including shale oil 
thousand tons.. 71,999 84,071 Libya 36,616; Saudi Arabia 13,438. 
Refinery products: 
Gasoline do- 3,262 8,597 Netherlands 1,140; France 575; Italy 560; 
Belgium- -Luxembourg 337. 
Kerosine do- 415 425 Netherlands 114; Belgium-Luxembourg 
108; United Kingdom 78. 
Distillate fuel oil. ...... do.... 11,362 12,569 Italy 4 ,047; U.S.S.R. 1, 145; France 1,091; 
United Kingdom 733. 
Residual fuel ol. do.... 2,462 2,807 Netherlands 870; France 889; Bunkers 354. 
Lubricanta............- do.... 158 174 United Kingdom $36; Netherlands 34; 
United States 32; Curacao 32; Italy 23. 
Mineral jelly, wax...... do.... 58 54 us rdi. 29; Netherlands 9; Indonesia 
; nee 4. 
Nonlubricating oils do.... 686 170 France 61; Netherlands 46; Venezuela 22. 
Pitch and pitch coke... .do.... 31 37 Czechoslovakia 29; Poland 5. 
Petroleum cke do. 338 324 United States 317. 
Petroleum and shale oil residues 
do.... 320 276 France 169; Netherlands 80. 
Bitumen and asphalt mixtures 
do.... 16 14 Netherlands 7; United Kingdom 8. 
Tar, mineral and other crude chemicals 
from coal, petroleum and natural gas.. 270,320 825,328 Netherlands 96,724; Czechoslovakia 38,156; 


Belgium-Luxembourg 27,045; United 
Kingdom 6,820. 


NA Not available. 


COMMODITY REVIEW 


METALS 


Aluminum and  Bauxite.—Production, 
Consumption, and Trade.—Production of 
primary aluminum, semimanufactures, and 
castings increased by 2, 19, and 22 percent, 
respectively. The productive capacity for 
semimanufactures was fully utilized. Of the 
output of 563,000 tons of semimanufac- 
tures, 45,000 tons was conductors. 

While aluminum consumption (includ— 
ing exports) in West Germany during the 
1958-68 decade increased by an average of 
10 percent per year, the annual rate of 
increase in 1967 and 1968 were 23 and 27 
percent, respectively. Domestic consump- 
tion is expected to increase to 1.1 million 
tons in 1975. 


Aluminum consumption in 1969 was 
640,000 tons of primary and 240.000 tons 
of secondary aluminum. The total was 
approximately 20 percent more than in 
1968. Imports of aluminum ingots 
increased by about 44 percent, to 422,000 
tons (311,000 tons unalloyed and 111,000 
tons alloyed) and of semimanufactures by 
32 percent, to 91,000 tons. One-third of the 
aluminum ingots and 85 percent of the 
semimanufactures originated from other 
countries of the European Economic Com- 
munities (EEC). In addition, Germany 
imported 81,000 tons of aluminum scrap. 
German aluminum exports comprised 
36,000 tons of ingots, 103,000 tons of semi- 
manufactures, and 7,000 tons of scrap. 
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Principal domestic aluminum consumers 
and their shares of consumption (exclud- 
ing those for export) in 1968 were as fol- 
lows, in percent: Transportation 25.2; elec- 
trotechnology 15.6; building industry 14.0; 
machinery 9.9; packaging 9.3; iron and 
steel industry 5.1; metal wares 5.1; chemi- 
cal and food industry and agriculture 2.7; 
household industries 2.7; aluminum 
powder users 1.1; and miscellaneous 9.2.3 

Shipments of aluminum semimanufac- 
tures totaled about 560,000 tons. 

At the beginning of the year the EEC 
allowed West Germany a low-duty (5-per- 
cent) import quota of 66,000 tons for alu- 
minum, which was subsequently increased 
twice to a total of 84,296 tons. This quota 
was exhausted by mid-year. 

The price of aluminum ingots was 
increased on March 1 to 58.5 US. cents 
per kilogram, and at the same time a 
revocable discount of 214 cents per kilo- 
gram was granted on this price to compen- 
sate for the 4-percent reduction in price 
which | German aluminum importers 
received under the foreign trade compensa- 
tion law. With the revaluation of the West 
German Mark (DM) at the end of Octo- 
ber, aluminum ingot price was lowered to 
DM 225 per kilogram or about 25 cents 
per pound at the new rate of exchange. 

Industry Developments. Kaiser Alumi- 
num & Chemical Corp. and Preussag A.G. 
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agreed to expand their cooperation in the 
European aluminum markets to include all 


forms of primary and fabricated 
aluminum.‘ For this purpose a new organ- 
ization, Kaiser Preussag Aluminium 


G. m. b. H. was formed, owned equally by 
Kaiser and Preussag. The company will 
build fabricating facilities which, together 
with the plant under construction at 
Voerde for the production of primary alu- 
min um, will represent assets of $150 mil - 
lion. 

Leichmetallgesellschaft m. b. H., a joint 
subsidiary of the three companies, Alumi- 
nium-Huette Rheinfelden G. m. b. H., Alumi- 
nium Walzwerke Singen, and Metallge- 
sellschaft A.G., will expand their plant 
under construction at Essen from 84,000 to 
126,000 tons annual capacity. 

Gebrueder Giulini G. m. b. H. completed 
the construction of an aluminum smelter 
in Ludwigshafen in September and started 
production shortly thereafter. The plant 
has an annual capacity of 22,000 tons of 
aluminum but company plans call for dou- 
bling the capacity by the end of 1972. The 
expansion includes provision for delivery 
of molten aluminum to customers. 


Copper.—Copper consumption increascd 
by about 20 percent, the latter to 675,400 
tons. Trade in copper in 1969 was as fol- 
lows, in tons: 5 


Imports Exports 

Ofe-. Dos c.a illl e ĩùAĩ ³⁰ A tera Made uM E oe 205,802 2 
e ß dU e oM OON 671444 
Scrap: 

CJ’ ¾ ði n) k 61.287 7.792 

Copper aloy TCI 61,897 23,148 

Blister „„ P . dee lucu. diee LE 144,802 1,201 

Refined, not alloyed. _ 2-2-2222 eee eee eee 355,943 95,471 

Refined, ICC 1s h ð y e E ro Edi eMe. ; 8,723 
Semimanufactures (bars, rods, wires, sheets, foils, pipes, and accessories): 

FFC ³·.¹¹AA ⁰h·r..r. ]7·wꝶenee v yt 8 43,226 87,219 

Alloyed e to eo ĩð2—A ͥ⁰⁰(xdw mM I ee D Ske M S em eM 32,429 56,762 
Flakes and powder 

Ine no sie eee ³ð d ⁵⁵⁰⁰ eee LE 149 1,843 

IJ ⁰ ¹i ͤddd i E a yd DAL eh 60 2,468 


Compared with 1968 imports, imports of 
all classes of copper, other than ore, matte, 
and blister, increased. Exports were not 
significantly different from 1968 except 
those for refined copper, which were about 
44,000 tons less than in the previous ycar. 


Prices of copper wire bar during the 
vear were as follows, in U.S. dollars per 
ton: 5 January—1,170 to 1,950; June—1,392 
to 1,550; December—1,735. 


Iron Ore.—The decline in iron ore pro- 
duction continued and in terms of iron 
content, domestic ore accounted for 7 per- 


3 Ernest, Lenore. Aluminium eee No. 


45, December 1969, pp. 781-786 
i Metal Buen (London). No. 5461, Dec. 31, 
1969, p. 


5 In addition, 1549 tons of "'pre.alloys" were 
imported and 573 tons wcre exported. 
the DM was 


$ For e and June figures, 
converted at the rate of 4DM-—-US$1.00; for De- 
cember, the conversion rate of DM3.66—US$1.00 
was used. 
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cent of total iron ore and about 6 percent 
of all iron bearing materials consumed in 
the production of pig iron. 

Iron ore imports which totaled 
43,813,000 tons (including 392,000 tons of 
manganiferous iron ore) were substantially 
larger than in the previous year. Principal 
suppliers and imports from these sources 
were as follows, in thousand metric tons: 
Sweden 13,567; Liberia 6,666; Brazil 6,832; 
France 5,302; Angola 2,182; Canada 2,056; 
Venezuela 1,734; and Mauritania 1,231. In 
addition, West Germany imported 
1,635,100 tons of cupriferous and noncupri- 
ferous pyrite cinders, mainly from Spain, 
Italy, and Belgium- Luxembourg. 

Iron and Steel. —In spite of a record 
crude steel output of 45 million tons, the 
West German industry could not meet 
steel demand within the customary deliv- 
cry dates. It is estimated that about 25 
percent of the steel market was satisfied by 
foreign steel compared with 30 percent in 
1968. The decline resulted from worldwide 
competition for steel. The 10- percent rise 
in crude steel output was higher than the 
increase in employment (less than 2 per- 
cent), indicating greater productivity. 
Capacity utilization reached 93 percent in 
the second half of the year. Investment in 
the industry totaled $850 million. 

Raw Material Consumption.—Of the 49 
million tons of iron ore used in pig iron 
production, almost 35 million tons was sin- 
tered prior to smelting in a blast furnace. 
The iron and steel industry (blast fur- 
naces, steel plants, rolling mills, forge and 
hammer mills) consumed 23 million tons 
of solid fucls (equivalent to 29 million 
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tons of coal), of which coke and coke 
breeze accounted for 21.8 million tons. In 
addition, the industry used 3.58 million 
tons of liquid fuels, and 20,224 million 
cubic meters of coke and blast furnace 


gas. 
Production and Shipments.—West Ger- 
many's share of world steel output 


increased slightly to 7.9 percent (7.7 in 
1968), and the country ranked fourth 
among world producers. Of the crude steel 
produced in 1969, about 5 million tons 
was special steels. The production of all 
classes of rolled steel, except hot-rolled 
wide strip, increased. There was a further 
decline in the number of Bessemer and 
open-hearth furnaces and an increase in 
the number of oxygen converters in opera- 
tion. 

Stecl shipments in 1969 were as follows, 
in million tons: 


1968 1969 

Semi finished ' 12.0 13.5 
Rolled steel. ..................- r 25.5 29.2 
Totalo ³˙ A r 37.5 42.7 


The semifinished steel consisted of 7.5 mil- 
lion tons of marketed intermediate prod- 
ucts and 6 million tons of hot-rolled wide 
strip. Of rolled-stee] shipments, flat prod- 
ucts totaled 13.8 million tons (excluding 
884,000 tons of galvanized and 736,000 tons 
of tinplate) ; bars 5.4 million tons, and 
wire rods 3 million tons. 


' Converted to 4,300 kilocalories per normal 
cubic meter. 


Table 5.—Federal Republic of Germany: Scrap supply and consumption 


(Thousand metric tons) 


Source: 


Iron and steel plants.........................- 
Fünen me cud DE ade au 


Purchases: 


Doüfmestiez. ⁰ ] 8 
r . Da Was dar 


Total, new upp [l 


Consumption: 
Iron and steel 


Consigned for ex por. 
Stocks at yeanr ena 


1967 1968 1969 
S 9,075 10,134 10.640 
———— e 2,135 2,479 2,738 
S sed 6,254 6,945 8,265 
ore 1,078 1,566 1,141 
jme uuu i cis 2.654 r 2,684 2,305 
Rwanda sug 21,196 23 , 807 25,089 
€— 15.290 17,043 18,379 
o 1.054 4.620 5. 088 
3333 2.092 1. 825 1.757 
. 1,750 2,071 1,936 


e Revised. 
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Table 6.— Federal Republic of Germany: Salient statistics of the iron and steel industry 
(Thousand metric tons unless otherwise specified) 


1967 1968 1969 
PIG IRON 
Producing plants number 30 25 25 
Blast fürn atek Minde do 139 128 110 
Blast furnaces in operation at yearend.. .................- do.... 91 88 91 
Maximum product np ook ce ipee ES Se ES 85,900 87,040 86,800 
Production 
/// ³oð—www˙ꝛäq ⁰o¹w- ] eee ees ee lone 18,485 14,248 15,344 
Open hearth. TTT 11,987 183,929 15,857 
CJ ³·ͥ·nm Ad ⁰⁰yꝗʒp 249 r 279 305 
Spiegeleisen and blast furnace ferromanganese. ............... 254 328 238 
Other dd ʒ 1,391 1,622 2,020 
! ³· Ani ³ ³ AAA ³ AA da e o ED 27.366 30, 305 83,764 
Blast furnace charge: 
n ore: 
DOmestie. ß e E NEM EC E E 1,422 1,436 1,525 
Fender XoLEQ RR ERES me 528 517 509 
FFII] ³˙àmàAàAiA te eee eee 88 12,262 14,724 18,548 
Iron content. ⁵ðim Sees d EZ 6,963 8,791 11,255 
Sinter and briquets. ........ 22 2-2 LLL Ll cll lll lll lll. lll 30,602 82,354 34,147 
Iron eontoómt....l...noll.esucelceddc d y darc mE 16,930 17,859 18,854 
M „ d f ee eke ce 580 107 
%% TC 80 83 72 
Other iron-bearing materials: 
Slag, scale, cinder, du 8,217 8,856 8,728 
SOTÉD. oo es E A eee ee er 8 541 499 518 
Limestone- -oaa eanan heera ĩð2 ⁰⁰y C eee see 1,344 1,280 1,189 
Phosphate ee 8 190 202 186 
Coke: 
J7177CÜ⁵˙¹ð³ͥͥ %ͥͤ Seda te 16,516 17,546 19,088 
Kilograms per ton of pig iron produced. ................. 599 r 577 568 
STEEL 
Converters: 
Basic Bessemer: 
/ ewe ee cook oo eS number 54 48 84 
In operation at end of year do 36 29 
%% ³ĩðV—AAfA. WG do 26 31 84 
In operation at end of yea kk O... 21 26 25 
Furnaces: 
Open hearth: 
Total- eae doce ⁵⅛²ẽ4“« eee occ e ens do.... 150 184 121 
zi In operation at end of year Onana 96 95 
e 
%% ⁵»0AA(ſã ͥ ⁰»o-m ue ELLE do 189 185 188 
In operation at end of year...................... do.... 166 172 165 
Maximum production a capacity all Ii furnaces) 32 ͤ 48, 400 48, 570 49,440 
Production of crude stee 
55 n ff ⁰˙¹ÜÜw¾.. ²⁰ mům ꝛ;⅛r—¾ ĩt 3 8.467 7,664 6,807 
AN AAEE 2 A oec 11,562 15,258 20,888 
en hanh cu E ð aca s E 8 13,599 14,544 18,515 
Electri toana aau lotes dli cu eiui su et ME 8,108 8,684 4,146 
rr ³·wä] ⁰ m ] ͤk mt EC EE E 8 10 1 
PCC ² r* ff ꝛ˙ꝛ sie ⁊ð . ͤ uec De Ed. 36, 744 41.159 45,316 
/ MC Ern RR) 86,218 40,526 44,599 
Lauid steel for eastin ggg 526 633 717 
Furnace feed for ingot steel: 
iron: 
77%ĩõ˙· ⁵ ꝗ⁵ ³ . ĩͤ .. ĩ . a 24.717 27,1722 30, 860 
Kilograms per ton crude steel (682) (684) (692) 
Total JJ. ⁵ ES eno ͤ K EEPE 14,739 16,536 17,855 
Kilograms per ton crude steel (407) (408) (400) 
Preblown Thomas and other presmelted steels 62 17 51 
Ferroalloys and alloying metals. . .............- 2... 2. ...-- 284 854 409 
Other iron bearing materials 847 972 1,113 
Iron and manganese ores______.-....._.--------.-.-------- 846 1,010 990 
Total iron-bearing materials 41.495 46.612 51,279 
Eil Kw h qase 2,761 3,118 3,879 
CASTINGS 
Iron and steel foundries in operation number 909 881 NA 
Production of iron and steel casting 3, 579 4,166 4,659 


See footnotes at end of table. 
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Table 6.—Federal Republic of Germany: Salient statistics of the iron and 
steel industry—Continued 
(Thousand metric tons unless otherwise specified) 


1967 1968 1969 
CASTINGS—Continued 

Consumption of raw materials: 
ß ED gex EE Loue 1,455 1,790 2,101 
Serapo socos ] EE VU E D MU E 4,054 4,620 5,088 
Ferroalloys and other metals............. le ele 68 TT 83 
Toll. eccles lease ] ͤ e ²]˙⅛˙¼¼ꝶʒæꝛ .. 8 5, 577 16.485 1,272 

BMPLOYMENT 

In coking plants of smelters............ 2 l2 ll... persons 2,297 1,892 2,196 
Blast furnace, steel mills, hammer and forge shops do.... 361,512 864,870 871,622 
F 2. de 5c. eduesdegwasuadustene ee muc es do.... 144,821 149,167 NA 


r Revised. NA Not available. 
1 Data may not add to total shown because of independent rounding. 


Table 7.—Federal Republic of Germany: Raw materials consumed 
in the production of pig iron 
(Thousand metric tons unless otherwise specified) 


Commodity 1967 1968 1969 
Iron ore 
Demetee. usen Mcgdad 6,365 6,810 5,980 
Imported... ß e ß EE ds 38,684 87,721 48,3825 
ll eG oL Ee ERI ³ĩWAWAAA.. LEE ee teen cased 89,999 44,081 49, 305 
Manganeso Vm... ⅛ «9 851 
JJ]!!! ³ ↄ Q] ³ĩ A 4,240 8,907 8,879 
Slags and pennen. ð y c9 5. 221 5. 589 6,322 
Blast furnace d ĩ· ß be Eie 1,465 1,492 1,687 
Sl ⁵ↄ J ³ ] qnm cc a Em fcu EE ce 542 500 518 
Total metallic raw materials: 
Gross weight. zeiden ¹·ww ⅛ð ß rEEEGae M RWe 152,125 156,969 62,3876 
Iron content: 
Iron ore 
(ö ²³˙. ³⁰ nA ³¹ ] AA ean ae 2,027 2,011 1,916 
7õô TT cece 18,805 21.517 24,853 
Manganese e edosundaqeudseseend em me 86 94 TT 
Pyrite cinder » ̃ p 8 2,070 1,919 1,894 
Slags and plant scales 2,838 2,240 2,730 
Blast furnace dus 542 542 629 
BOND. fdp E A EE 457 414 412 
Total iron content. ............. LLL ccc ccc eee 26,820 28,787 82,611 
II1cöõù.⁰¹rðrõu re cr E um d y y Mp EE eek 2,982 8,108 8, 
Per ton of pro 109 108 101 
F é ] ⁰ꝛũ— . .. acsie us qa tuus rU eec E 192 204 186 
Total gross weight of metallic raw materials, limestone, and phosphate... 55,300 59,681 65,987 
je) v bcp ꝶ0mhh cM qe 16,516 17,546 19,0388 


! Data may not add to total shown because of independent rounding. 


Table 8.—Federal Republic of Germany: Production and consumption of sinter 


(Thousand metric tons unless otherwise specified) 


1967 1968 1969 


Production: 
Gross Welplit. ß ß lu gu IL Rp LG aC LM ODE 80,669 32,280 34,159 
lron.eontent. ² ³ ⁵ ð ⁰⁰ hdd 16,998 17,839 18,882 
Consumption of raw materials: 
Iron OPfBL. .2olr2liuadwmicocewamaluud imum ů iia eam E E 26,894 28,016 29,358 
J ⅛˙ ꝛum e ote cele dla cou DLE EET y 4,184 3,860 8,840 
Slags ne...... ] ³ ³ A ame au M aeuum aio 2,060 2,285 2, 685 
fürn ᷑] ́ꝛ?;?;?! ß ß 1,465 1,487 1,686 
i ß e seu uic uM cmd E LEE LEE 1,638 1,828 4,286 
Iron content of materials consumed: 
Ih ⅛ dex gusce uL uude er d E 18,847 14,281 15,010 
B yyy d d ctu ĩͤ meade 2,058 1,909 1,885 
Slag and scale... L2 0 Lun cuiu veri ckeddstacueuDu rue weston 1,086 1,202 1,425 
Blast furnace n waee a uaa sue ade ad 542 540 628 


// ³oð¹¹i accu ⁰ãyꝗdd LL ID DL E ML. 17,033 17,882 18,948 
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Table 9.—Federal Republic of Germany: Production of finished steel 
(Thousand metric tons) 
1967 1968 1969 

J d ee betes ee hee ee eee 2,844 3,122 3,394 
Bars -and TOS... cca see ee eo ea K 5,039 6,563 6,306 
Angles, shapes, sections (excluding rails)....-------------------------------- 2,057 2,155 2,423 
Universal h cuu cuerda y sr 370 465 565 
Other heavy plates and sheets (more than 4.75 millimeters thick) 8,445 4,025 4,671 
Medium plates and sheets (3 to 4.75 millimeters)...........--..-..---.---.--- 459 621 643 
Thin plates and sheets (less than 8 millimeters))))z 4,670 6,199 6,9317 
Hot rolled strip including skel)dv;do oo 2,253 2,642 3,075 
Hot rolled didgeee e oot Ce t e cda eee 1,652 2,018 1,998 
Rails and railway track materilaalallḱk[[eEœ 2. 514 874 445 
Seamless steel tubeeõenrenununununununsSxssss eee eee 1,619 1,618 1,794 
Total finished stel... ̃ ⅛ ] ð ͤ d 24,922 28,697 132,247 

Selected semimanufactures: 
III. eae eee eee ee ⁵ĩðͤ REEL Eae r 606 t 626 720 
Galvanized and ternplate_._........---.--.------------+------ 2+ ee eee r 665 r 893 1,000 
Steel pipe welded... 2 2s cce se wt Stes ee bos Sees pee HE S eee 1,022 1,222 1,556 
Extrusions and forgings.. oo lolcuccucocooteecseaecczocmueses seen m dete e 499 600 671 
Steel castings. cec ucc oe ³ dd euis y e CL LL eu 272 826 378 

r Revised. 


! Data may not add to totals shown because of independent rounding. 


Trade.—Trade in iron and steel by prin- 
cipal categories in 1969 was as follow, in 
thousand tons: 


Imports Exports 


"e DR 1,208 1,831 
Pig iron and blast furnace 
erroalloys.._........--.- 299 1,030 
Steel: 
Semifinished. .......... 882 969 
Rolled steel 7,471 9,106 
Pipes and fittings. ...... 231 1,622 
Forgings, wheels, and 
axle ns 20 102 
Total steel 8,610 11,799 


The export surplus in steel categories 
listed in the preceding tabulation contin- 
ued to decline in 1969 and amounted to 
about 3.2 million tons compared with 4.8 
million tons in 1968 and 6.7 million tons 
in 1967. 

Industry Developments.—West Germany's 
two biggest steel pipe producers, Mannes- 
mann A. G. and August-Thyssen Huette 
A.G. (ATH), agreed to merge their pipe 
production in one new company, Mannes- 
mannroehren-Werke A.G. Two-thirds of 
the stock of the new company will be 
owned by Mannesmann. Under the agree- 
ment, ATH takes over mast of the rolling 
facilities of Mannesmann which will cease 
producing rolled stecl. The two companies 
account for two-thirds of West Germany's 
pipe production; their share of the West 
German market is estimated to be 50 per- 
cent. In view of the dominant position of 
the new company, the Ministry of Eco- 
nomics was envisaging some form of super- 
vision to insure that interests of other 
producers as well as consumers are pro- 
tected. In merger activities, there were also 


negotiations for a merger between Salzgit- 
ter A. G. and Ilseder Huette. 

Ground was broken in Hamburg for a 
450,000-ton-per-year steel plant which will 
smelt prereduced pellets in electric fur- 
naces. The rolling mill will produce wire 
rod, bars, and other products. Total invest- 
ment is estimated at $38 million. The 
company named Hamburger Stahlwerke is 
owned jointly by a US. firm Midland-Ross 
Corporation of Cleveland, Ohio, and Korf 
Industrie und Handel G.m.b.K.G. and will 
use the prereduction method developed by 
the Midrex Division of Midland-Ross. 

The Kloeckner-Werke A.G. has an exten- 
sive investment program designed to 
expand the steel capacity of its plant at 
Bremen. Here the wide hot-strip mill will 
be replaced by a new unit which will have 
an initial annual capacity of 3 million 
tons. The LD plant will also be expanded. 

Hoesch, A.G., the second largest steel 
combine in West Germany also has big 
investment plans involving a new plant on 
the sca coast. In cooperation with Konink- 
lijke Nederlandsche Hoogovens en Staalfa- 
bricken N.V. (Hoogovens) of the Nether- 
lands, Hoesch was planning to build a 
steel plant in Rotterdam at a cost of about 
$400 million. The plant will have an ini- 
tial annual capacity of 2.4 million tons, 
which will eventually be increased to 8 
million tons. 

Wage increases of 1] percent were 
granted following strikes in the industry. 
As a result, the industry announced price 
increases of 8 percent to go into effect at 
the beginning of 1970 to cover an addi- 
tional $275 million in labor costs. 

The Federal Economics Ministry has 
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expressed the opinion that the greatly 
improved steel market situation obviates 
the nced for extension of the authorization 
of the four steel sales organizations beyond 
its expiration date of June 30, 1971. 

Lead-Zinc.5—The main features of the 
lead-zinc industry were decline of mine 
output of lead; almost no changes in mine 
output of zinc compared with the previous 
year; almost a doubling of zinc metal 
output; and small increases in production 
of primary and secondary lead. With the 
closure of the Maubach mine, five lead-zinc 
mines were in operation with 3,382 persons 
employed at the end of 1968. 

The substantial rise in output of zinc 
resulted from the full operation of the 
Datteln zinc plant during the year. Of the 
ore smelted in West German lead furnaces, 
31 percent was of West German origin; 59 
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percent of the lead output was obtained 
from material other than ore. For zinc, 51 
percent of the ore smelted was of West 
German origin and 78 percent of the zinc 
output came from ore. In 1969 nearly 
100,000 tons of crude lead, essentially from 
Imperial Smelting Furnaces, was refined in 
West Germany, of which 40,000 tons was 
smelted in Germany. 

Refined lead and slab zinc consumption 
during the year were estimated at 305,000 
and $390,000 tons respectively. Principal 
consumers of lead (refined and other) and 
of zinc (slab zinc and other) in 1968 and 
1969 were as follows, in thousand metric 
tons: 9 


8 Fachvereinigung  Metallerzbergbau e.V. Jah- 
resbericht und Statistik (Yearly report and sta- 
tistics, Trade Association, Metals Mining Ind. 
Org.). 1969, pp. 1-26. 

? World Metal Statistics /London). V. 23, No. 
4, June 16, 1970, pp. 44 nd 46. 


Castings 


Protection of surfaces, powders, etc 
Collapsible tubes and capsules 
Miscellaneous 


Zinc: 

Galvanizing 
Die-casting alloys 
Brass and rolled zinc 
Oxides 


Lead consumption for batteries and chem- 
cials increased and is expected to continue 
to increase, a trend existing also in other 
principal consuming countries. For zinc, 
galvanizing and die-casting accounted for 
much of the increase; galvanizing alone 
accounted for a 30-percent increase in total 
consumption compared with about 25-per- 
cent incrcase in 1964. 

Prices of lead and zinc during the year 
were as follows, in U.S. dollars per ton: 


January June December ! 
EA. 250 292 352 
Zinne 272 287 317 


1The increased price is partly accounted for by 
using the revalued rate of exchange of DM3.66 =US 
$1.00 for December. 

Trade in lead and zinc was as follows, 
in thousand tons: 


Cable sheath._........-.---.-..-------------- 
Storage bat teriess 
Pigments and chemicals 
Semimanufacture s 
Type metal, anti- frietion metal, and lead-tin alloys 


—— — 2 — — P 
—— — — U —ꝶ E EE 
—— ——— 2 m 
— ——n2 , ! :̃ een wawrecewe 


1968 1969 
JJ er shee el cen al 84.6 85.4 
eh hehe Dili OR ne he a T 95.6 108.2 
FFC 58. 6 64.4 
223 ͤͤ ;; 55.1 58.4 
TCC 6.1 7.0 
ee aR ERN A 4.0 4.9 
EN US $31 4.9 
J MET BOE 
Jö ?!! 322.2 360.4 
JSCCC0ͤ OE 128.9 139.4 
FC 69.8 80.3 
Heer ĩ A 202.1 208.5 
Sh Saeed ERE 28.1 24.5 
Bra tats hacen Ses E .8 .1 
OCIO MENOS RE DEM 429.7 452.8 
Commodity Imports Exports 
Lead: 
Ore and concentrate 232.0 8.0 
Scrap... Coe noes 21.0 8.0 
Metal: 
Crude lead for 
refining.........- 55.4 .7 
Refined lead....... 44.5 81.6 
Lead-antimony 
alloys. sss 9.6 4.6 
Other lead alloys... 2.7 2.5 
WD Otel seo coii 112.2 39.4 
Zine: 
Ore and concentrate 851.0 60.0 
!!!!! ce ete EM 1.0 6.0 
Metal 
Crude 61.8 20. 5 
Refſin ed 113.8 8.4 
Remelted.......... 1.0 2.9 
Alloy 6.4 8.7 
Total... 182.5 35.5 
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In 1970 Preussag A.G. will start building 
an electrolytic zinc plant at Nordenham 
with a 90,000-ton-per year capacity. The 
plant will be operated by Preussag Weser- 
Zink G.m.b.H., 75 percent owned by Preus- 
sag and 25 percent by Peñarroya. 

The annual smelting capacity for these 
two metals is to be increased to 350,000 
tons each by 1972. At this time it is esti- 
mated that the industry will need to 
import 140,000 to 160,000 tons of zinc in 
ore and 120,000 to 140,000 tons of lead to 
supplement the domestic production which 
is expected to increase to 120,000 tons of 
zinc and 45,000 tons of lead in ores. 

Magnesium.—There were press reports 10 
of plans for a second magnesium plant in 
addition to the plant to be built jointly by 
Salzdetfurth A.G. and Norsk Hydro-Elektrisk 
Kvaelstofaktieselskab (Norsk Hydro) , based 
on potash salts. The Salzdetfurth plant 
will have a maximum annual capacity of 
30,000 tons and should come into opera- 
tion in 1971. 

In 1969 West Germany imported 41,113 
and 7,864 tons of alloyed and nonalloyed 
magnesium alloys, respectively. Norway and 
the United States were the largest sup- 
pliers, in the order given. The Volkswagen 
plant is the principal consumer of magne- 
sium alloys, each car containing 20 kilo- 
grams of magnesium castings. 

Nickel—In spite of a world shortage of 
nickel and high prices, West Germany con- 
sumption is estimated to have increased 
from 35,000 tons in 1968 to about 37,000 
tons in 1969. Increase in the production of 
alloy steels (from 3,063,000 and 3,931,000 
tons) and of stainless steel (from 416,000 
to 485,000 tons) may have been the princi- 
pal factors in the higher nickel consump- 
tion. Germany's trade in nickel metal was 
as follows, in tons: 


Imports Exports 
Scrap nickel 15,231 1,985 
Nickel metall 25,212 519 
Nickel alloy 8,203 231 
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Tin.—Statistical data for tin, in tons, 
were as follows. 


Production (primary and secondary). 2,416 
Importa: 
/// (h 27.778 
S/ ³·o¹'¹» ma dudEu cous 8 
Metals... ccc Sek cs TOPs 14,863 
Ahh DRM 695 
Exports: 
Ore apie ngiti 1 
S ·˙wmwmq ͤm.âß ͤͤſ % ̃ K 82 
Metal: conc uw ]³o ’ ́,ͤ cote cee cs 1,101 
/ ³·¹¹¹ TUM 413 
Consumption (primary and secondary).. 14,930 


1 Of which 951 tons was secondary. 

? Metal content 907 tons. 

Important sources for unalloyed tin were 
the Netherlands 3,942 tons; Indonesia 3,866 
tons; Malaysia 2,653 tons; and the United 
Kingdom 1,262 tons. This latter country 
was the principal source for tin alloys (474 
tons). 

Based on data for the first three quar 
ters of 1969, tinplate accounted for 81.4 
percent of tin consumption in West Ger- 
many, followed by solders 11.9 percent; 
tinning 8.4 percent; antifriction metals 2.1 
percent; brass and bronze 19 percent; and 
miscellaneous for the remainder. 

Uranium.—In November, West Germany, 
the Netherlands, and United Kingdom 
reached an agreement to develop the gas 
centrifuge technique for the enrichment of 
uranium. The isotope separation plants at 
Almelo (Netherlands) and Capehurst 
(United Kingdom) will be built by a tri- 
partite Prime Contractor Organization with 
headquarters at Bernsberg, West Germany. 
Germany is represented in the Prime Con- 
tractor Organization by the Gesellschaft 
fuer nukleare Verfahrenstechnik m. b. H. 
(GnV) established in November. GnV will 
develop, plan, and build isotope scparation 
facilities using centrifuges. West Germany's 
one-third share in the tripartite enrich- 
ment Organization with headquarters in 
London will be represented by Uranit 
G. m. b. H., established also in November 
with headquarters in Juelich. 

West Germany's imports of uranium are 
comprised of 10 tons from the Republic of 
South Africa with more than 5 percent 
uranium content and 5,145 tons from 
France with 5 percent or less uranium 
content. West Germany also imported 39.5 
tons of enriched uranium: 17.6 tons from 
France; 14.7 tons from the United States; 
and 7.2 tons from the United Kingdom. 


10 Metal Bulletin (London). No. 5461 Oct. 24. 
1969, p. 20. 
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NONMETALS 


Cement.—Salient statistics of the cement 
industry in 1969 in thousand tons, except 
as otherwise quoted, were as follows: 


Annual production capacity 39,000 
Prodüctión:..o..cl..-ezecm-Ro4k EE 35,079 
Share of world production (percent)..... 6.4 
Imports: 
(OIETAN i Conse AAA da RAE 68 
Portland loco RET 88 188 
Iron Portland and blast furnace slag. 241 
IJ A NOE 85 
Exports: 
ill! EE 88 79 
Portlánd. .-- cuoc ³ĩðVäĩ½d 8 1,058 
Iron Portland and blast furnace slag. 416 
Gr 8 96 
Apparent consumption 33,700 
Per capita consumption (kilograms)..... 550 
Employment (number 18,000 


The l-million-ton increase in capacity 
compared with 1968 capacity was brought 
about by additions to existing plants. 

Fertilizers.—Production of the three 
types of fertilizers increased. The rising 
trend in nitrogenous fertilizers continued 
with almost all the increase in compound 
fertilizers. Of the marketable potassic ferti- 
lizers, all but 37,000 tons of crude salt was 
chemically treated and had a K2O content 
of more than 20 percent. Although the 
decline in the production of phosphatic 
fertilizers in 1968 was reversed, the 1967 
level (973,638 tons P205) was not achieved. 
The trend in phosphatic fertilizer output 
is influenced by the declining production 
of basic slag. 

Shipments to the domestic market 
during 1967-68 and 1968-69 (July 1 to 


June 30) in thousand tons, were as fol- 
lows: 
1967-68 1968-69 
Potassic (K30)............- 1,119 1,046 
Strahl 52 453 
Compound 598 593 
Nitrogenous (N)............ 950 933 
Straight. e. 671 640 
Compound „%%% Lh 279 293 
sae ea CC 806 802 
traighgagnt csl- 388 367 
Compound 418 435 


While total shipments of the three classes 
of fertilizers declined, shipments of nitro- 
genous and phosphatic compound fertiliz- 
ers increased. 

West Germany exported $162 million of 
fertilizer materials: Nitrogenous $51 mil- 
lion; potassic $56 million; phosphatic $4 
million; and mixed $51 million. Imports 
totaled $84 million of which phosphate 
rock, including ground, accounted for $43 
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million, other natural fertilizers $1 million 
and processed fertilizer the remainder as 
follows, in million dollars: nitrogenous 14, 
phosphatic (principally Thomas slag) 8; 
potassic 3; and mixed 16. In terms of ton- 
nage West Germany's fertilizer trade was 
as follows, in thousand tons: 


Type Imports Exports 

Nitrogenous: 

Crudvde MľŇ 131313 

Processed............-- 292 1,653 
Puce naue: 

hosphate rock......... 2,726 2 

Thomas slag..........- 424 230 

Super phosphate 28 15 

Other. ca ce sees 2 4 
Potassic: 

Crude. NODE tr TS Won Emm A 48 

Potassium chloride 86 1,429 

Potassium sulfate and 

ne 2 352 

Mixe cdl 243 893 
Packaged.................- 1 1 


The trade surplus of $95 million in 1968 
was reduced to $78 million in 1969 because 
of larger imports, with exports about the 
same in value as in 1968. The share of 
potassium sulfate in potash exports 
increased. 


The potash selling organization Verkauf- 
gemeinschaft Deutscher Kaliwerke (VDK), 
representing the four German producers 
will continue to function until December 
31, 1972.11 


Sulfur.—Based on data for the first three 
quarters, Germany produced about 392,000 
tons of contained sulfur, of which 264,000 
tons was recovered from pyrite, 91,000 tons 
from oil and natural gas, 22,000 tons from 
coal, and 15,000 tons from other sources. 
Consumption of sulfur, elemental and 
sulfur in pyrite, may have totaled 1.5 mil- 
lion tons, the deficit being made up by 
imports. 

While imports of pyrite (unroasted) 
declined from 1,891,569 tons in 1968 to 
1.803.213 tons in 1969, elemental sulfur 
imports (excluding chemically pure) 
increased from 251,351 tons in 1968 to 
320,781 in 1969. Sources for both commodi- 
ties were essentially the same as in the pre- 
vious year, but imports from Poland 
increased from 12,619 to 30,383 tons and 
19.063 tons were imported from the 
U.S.S.R. West Germany's pyrite exports 
werc insignificant but 31,423 tons of sul- 
fur was exported, 


n Industrial Minerals (London). No. 24, Sep- 


tember 1969, p. 18. 
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In 1970, Mobil Oil A.G. plans to begin 
recovering sulfur from oil refinery feed- 
stocks at Worth in a unit with a Yated 
capacity of 10,000 tons of sulfur per year. 


MINERAL FUELS 


Energy consumption in 1969 totaled 320 
million tons of standard coal equivalent 
(SCE), of which 65 million tons SCE was 
petroleum products used for transportation 
motive power and nonenergy uses. Total 
consumption was 25.9 million tons (8.8 
percent) more than in 1968; 3.6 million 
tons of the increase was in motive power 
and nonenergy uses. The shares of the dif- 
ferent energy sources and the correspond- 
ing 1968 figures were as follows: 


Percent of total 
primary energy 


Energy source consumption 

1968 1969 

Bituminous coal and anthracite. 33.3 81.5 
Lignite and “pech” coal 9.8 9.3 
Petroleum 50.2 52.2 
Natural gas 8.1 8.6 
Hydroelectricity.............- 2.6 2.1 
Nuclear eng <2 .5 
Wood, peat, other 8 .8 
"Total. s ooeetons Let 100.0 100.0 


Consumption increases for purposes other 
than motive power and nonenergy uses in 
1969 were as follows, in million tons SCE: 
Fuel oil 13.2; natural gas 3.9; coal 8.5. 
Imports accounted for about 45 percent of 
domestic consumption of primary energy. 

The West German Economic Rescarch 
Institute, which in 1968 prepared short- 
term and long-term market outlooks for 
coal, and forecast primary energy consump- 
tion of 354 million tons SCE in 1978, 
revised this 1973 figure to 368.2 million 
tons SCE 1? distributed as follows, in mil- 
lion tons SCE: Petroleum 207.2; coal 87.8; 
lignite 32.3; natural gas 27.7; hydroclectric- 
ity 11.7; other 1.5. Taking into account 
net coal exports as coal or coke, the total 
coal market in 1973 was estimated at 108.7 
million tons. Powerplants will continue to 
be the major coal consumer in the domes- 
tic market (44 percent) . 

Installed powerplants are expected to 
grow 7.5 percent per year from 50,000 
megawatts installed capacity in 1970 to 
100,000 megawatts in 1980, one-third of the 
1980 capacity being nuclear. In 1969 con- 
struction started on a 300-megawatt high- 
temperature gas- cooled reactor to be 
expanded to 600 megawatts. 
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Three nuclear powerplants will be built 
in the near future in the State of Baden- 
Wuerttemberg; as follows: 


Initial 
Starting capacity 
Location date (mega- 
watts) 
Eichau on the Rhine 1974 700 
Kirschgartshausen, northwest 
of Mannheim 1976 700 
North of Stuttgart NA 600-700 
NA Not available. 
Coal.—Production, | Consumption and 


Trade.—With coal production almost the 
same as in 1968, stocks were further 
reduced by 5,871,000 tons to 2,557,000 tons 
at yearend. Simultaneously imports 
(including briquets) increased from 
5,898,900 tons in 1968 to 6,788,400 tons in 
1969 and exports (including briquets) 
declined from the 1968 level of 20,407,800 
to 17,704,700 tons. The principal factors in 
the strong domestic demand for coal were 
the continued high level of economic activ- 
ity, increased steel production, and larger 
coal consumption by powerplants. This 
was also reflected in increased coke output 
both at the cokeries of the coal mines as 
well as the steel plants. There was, how- 
ever, a slight increase in exports of coke, 
9,578,800 tons compared with 9,266,000 tons 
in 1968. 

Coal availability and shipments during 
the year were approximately as follows in 
thousand tons: 


Pöoduetisnss osde sees“ s 111,630 
Withdrawal from stock ,871 
Ffir AAA sie 6,788 
Total available 124,289 
ö ³We ⁵ĩð ass 17,705 
Net available 106,584 
Shipments: 
To mine facilities: 
Coke ovennn ss 44,541 
Briquet plants 3,804 
Powerplants..................- 11,640 
Mine and miners consumption...  *3,180 
Subtotal... -2-2-22 63,175 
Other users: B 
Transportation 1,729 
Powerplant 20,204 
GaSWorkS. 222 sos sees ·¹ w ð uem 2,993 
Iron and steel 1,370 
Other industry... ese 10,534 
Household and small consumers. .... 7,411 
Sübtotal-- 22.0032) c2 dulce se 44.241 
Total inland shipment 107,416 
Diserepne CE Ewe 826 


* Estimate. 
2 Deutsches Institut. fuer Wirtschaftsforschung, 
No. 49, Dec. 4, 1969, Berlin. 


Table 10.—Federal Republic of Germany: 
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Coal and lignite industry 


(Production, productivity, an employment) 


1967 1968 1969 
BITUMINOUS AND ANTHRACITE 
Production: ! 
Pn: y Lau PI eC million tons.. 90.4 91.0 91.2 
SJ] ¹i ³¹ÜmiA E ee ub ui bo LU cd dees Aes do.... 12.4 11.3 11.1 
JI ³ĩð /d ͤ- ð—ͤſ ĩͤ D ⁰⁰⁰ym do 7.0 7.8 6.7 
Lower Saroy- õ ² A ¼¼m d 8 do 2.2 2.4 2.6 
PI ee ae Dae ae moet meee E LL UE do.... 112.0 112.0 111.6 
Output per man-shift: 
Ruhr: 
Underground... etude ean s TIERE oe d Le LE kilograms.. 3,366 98,644 3,774 
,...,. bue Ee mss et do.... ,623 2,872 2,986 
Federal! Republic average: 
Underground.’ a assidu nequeo sue aaa dm 8 do.... 8,264 8,526 3,665 
Total mining: 2: oo ] — ↄↄ I 0.... 2,561 2,794 2,913 
Employment: 
Ruhr: 
Underground. a. ooo eee see I Rice EHE thousand persons.. 133.8 117.5 111.0 
r oos bee eet d QN See ec DA Eu. do.... $38.7 32.9 31.6 
Cleaning. 2. coo ote ecole SU en Gee ee th ere 0.... 19.1 17.2 15.8 
Total including other workers and salaried employees 
thousand persons.. 248.5 216.1 206.0 
Federal Republic total: 
J%%%%³õÄ5% ) : he eo do.... 169.9 150.6 140.6 
Illi ³ↄVWAſ/ſͥ ͥͥͥ A eue ec SE LEE do.... 47.6 40.6 38.6 
Cléaning.e uc ⅛ w ę⁵]j]i « ði ot Salas Ale Ne aha Me 993 22.4 20. 6 19.1 
otal including other workers and salaried employees 
thousand persons.. 304.8 272.2 257.7 


LIGNITE AND SUBBITUMINOUS 


Production: 


Total cic ota ete et e. 


Employment: 
Rhineland: 


Open DIU. o edu ee ee 
. ³»¹»ͥ ehedUcan eed 


F millions tons.. 83.0 87.9 92.7 
JJ ͤ K do.... 18.8 18.6 14.7 
Sasa a ee Dae ee NS do 96.8 101.5 107.4 
PEE thousand persons 8.3 7.4 6.5 
C T GESAT do.... 11.7 10.9 10.5 
FFT do.... 20.0 18.3 17.0 
S onem Oss 9.1 7.9 7.4 
FFC do.... 29.1 26.2 24.4 
uide Liu millions tons 9 .8 8 
pod eta: thousand persons 2.6 2.3 1.9 


1 Excludes smal! mines and leases. 


Collieries produced 25,345 million kilo- 
watt hours of electricity from coal or 11.5 
percent of total electricity output in the 
country. Public utilities and coal mines 
produced 80,035 million kilowatt hours of 
electricity from coal or 39.4 percent of 
total output. This however, does not 
include that share of power produced by 
industry and the railroads using coal. If 
electricity produced from lignite is 
included, mines and public utilities alone 
produced 130,798 million kilowatt hours 
from these fuels or 64 percent of the total. 

Trade in solid fuels in 1969 was as fol- 
lows, in thousand tons: 


Imports Exports 


n uunc eheu cid 6,340 17,552 
Coal briquets............... 448 153 
Coke. cus cone ( 677 9,579 
Ern. 1.143 15 
Lignite briquets 28 971 
Lignite oke b2. ac. 
Pech coal ine oin Lm pEEeS 28 
Peat including briquets 33 214 


1 Of which 967 tons for electrodes. 


Of coal and coke exports 89.4 and 82 per- 
cent, respectively, were shipped to the EEC. 
Principal sources for coal imports were as 
follows, in thousand tons: United States 
3,094; United Kingdom 1,388; Poland 563; 
France (including coal briquets) and Bel- 
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gium-Luxembourg 458 and 447, respec- 
tively. 

The trend in the reduction of the labor 
force and increase in productivity contin- 
ued. There were 70 mines in operation in 
1969 compared with 80 the previous year. 

Relative shares of different coal ranks 
produced were as follows, in percent: 
Medium to high-volatile coal (Flammkohle 
and Fettkohle) 86.7; low-volatile and sem- 
ianthracite (Esskohle and Magerkohle) 5.8; 
anthracite 7.5. Prices of Ruhr coal, 
medium and high-volatile, in June 1969 
ranged between $17 and $19.75 per ton, 
depending on size and grade. Low-volatile 
coal prices for the same area ranged 
between $17.75 and $23.50 per ton. 

Industry Developments.—On July 18, the 
unified coal company for the coal mines of 
the Ruhr, Ruhrkohle A.G., was formally 
established and 20 coal companies signed 
the Basic Agreement (Grundvertrag) and 
four signed a special contract with Ruhr- 
kohle A.G. These companies operate 47 
mines, 28 coke ovens, and six briquctting 
plants, and employ 175,000. In 1968 they 
produced about 77 million tons of coal, 22 
million tons of coke, and 2 million tons of 
briquets. Special arrangements were bcing 
prepared for two more firms to join Ruhr- 
kohle A.G. The above companies togcther 
would account for 93 to 94 percent of the 
Ruhr's coal output. 

Ruhrkohle A.G. has a share capital of 
$129.25 million on which no dividends will 
be paid for 20 years. It takes over the 
parent companies' entire coal industry 
asscts and liabilities against an obligation 
to pay them with 6 percent interest in 20 
yearly installments of $4625  million.13 
The Federal and State Governments 
underwrite guarantees totaling $825 mil- 
lion. The parent companies have under- 
taken to reinvest the money received from 
Ruhrkohle A.G. to create new industrial 
opportunities in the Ruhr. 

Outside the Ruhr, Saarbergwerke A.G. 
remained the only major coal producer in 
the Saar and Preussag A.G., in Lower 
Saxony. 

During the year all existing eight pen- 
sion funds were consolidated under the 
name of “Bundesknappschaft,” which is 
self-governing. 

Following a number of wildcat strikes, a 
new wage agreement was signed on Sep- 
tember 23 which covered the entire indus- 
try in the coal mining districts of the 
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Ruhr, Saar, Aachen, and Lower Saxony. 
Retroactive to September 1, 1969, the 
miners were to receive an additional 87.5 
cents per shift. On January 1, 1970, new 
wage scales were to become effective incor- 
porating the 87.5-cent increase and bring- 
ing about further increases in some wage 
groups. At the same time a longevity 
bonus, increased annual leave, and provi- 
sion of work clothes, and cleaning of work 
clothes will be granted. The cost of these 
increases to thc industry has been esti- 
mated at $60 million to $225 million. As a 
result the Ruhr coal mines increased 
coal prices in October by 11 percent for 
houschold coal and briquets and 12 percent 


for coking coal. Household coke and 
metallurgical coke prices were also 
increased by 16 and 19 percents, respec- 
tively. 


To alleviate coal shortage, the Govern- 
ment took measures for the approval of an 
ordinance increasing the 1970 coal import 
quota from 6 to 7.2 million tons. 

The Federal Ministry of Economics 
announced the relaxation of regional 
restraints on the sale of imported bitumi- 
nous coal. Hitherto, the sale of coal 
imported from non- Community countries 
had been restricted to the north German 
coastal area. The new regulation permits 
the use of coal imported from non-Com- 
munity countries by all qualificd consum- 
ers who can show that they are unable to 
satisfy their requirements by purchases 
from Community sources. 

Lignite (Braunkohle).—The production 
incrcase in 1968, which arrested 3 years of 
continuous decline, continued in 1969 with 
a further substantial rise in output. Lig- 
nite accounted for 16.6 percent of primary 
energy production and 9.3 percent of 
energy consumption. The Rhineland area 
accounted for 86.3 percent of total output 
followed by Helmstedt with 5.1 percent. 
Increase in output of the Rhineland area 
accounted for 82 percent of the total pro- 
duction increase of 5.908,000 tons. 


The output was used as follows, in 
thousand tons: ! 

Briquets..— 0 c e eee 8 21,783 
For electricity production and mines, con- 

Gin ese eo cities pated ec. 7,473 
Other (ors suu t cnt aeu a 710 
Shipment to public utilities. 12,156 
Other Sales 5,302 

Totál eaa iene PONI 107,424 


! Braunkohle, Waerme und Energie (Duesseldorf). 
V. 22, No. 4, April 1970, p. 135. 


13 Converted at the rate of 4DM—US$1.00. 
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During the year 55 billion kilowatts of 
clectricity was produced in plants using 
lignite as fuels. 

West Germany exported 971,000 tons of 
lignite briquets, mainly to other EEC 
countries, Austria, and Switzerland and 
imported 1,758,000 tons of lignite briquets 
from East Germany and 28,000 tons from 
Czechoslovakia. 

Natural Gas.—Compared with 1968, nat- 
urai gas production increased in all pro- 
ducing areas except the area between Elbe 
and Weser and the Upper Rhine Valley. 
The largest percentage increase was at the 
Ems Estuary (83 percent), followed by 
Alpine Foreland (39 percent) and an area 
between Weser and Ems (33 percent). The 
Bierwang field was the main factor in 
increased output from the Alpine Fore- 
land. West German natural gas production 
is expected to increase to 15 billion cubic 
meters in 1972. 

Natural gas imports increased by about 
two-thirds, 2.55 billion cubic meters. West 
Germany's natural gas requirements have 
been estimated at 28,000 to 30,000 million 
cubic meters in 1975 and 38,000 to 42,000 
million cubic meters in 1980, both figures 
equivalent to 8 to 10 percent of total 
energy consumption.14 

Natural gas sales, converted to the base 
of 4,300 kilocalories per cubic meter, 
increased 16 percent to 21.6 billion cubic 
meters, equivalent to 13.2 million tons of 
standard coal equivalent. 

The Soviet offer, made at the 1969 Han- 
nover fair, to deliver natural gas to West 
Germany in return for shipment of steel 
pipe from Germany to the Soviet Union 
led to serious negotiations during the year 
both as to the quantity of gas to be deliv- 
ered and to its price. Agreement in princi- 
ple was reported at yearend, and it is 
envisaged that pipe shipments from Ger- 
many will start in 1970. According to press 
reports, natural gas delivery from the 
Soviet Union would start in 1973 at a rate 
of 580 million cubic meters per year to be 
increased to 3 billion cubic meters in 
1978.15 

Petroleum.—While there was a slight 
decline in domestic output of crude petro- 
leum, total shipments and domestic sales 
of petroleum products continued to 
increase. Compared with 1968, light fuel 
oil consumption again showed the largest 
percentage increase (about 22 percent), to 
39 million tons. 
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West Germany imported 89.55 million 
tons of crude, 6 percent more than in 
1968. Imports from Libya accounted for 
45.2 percent of total imports; the Middle 
East and the Persian Gulf supplied 33.1 
percent; Venezuela 4.3 percent; and the 
U.S. S. R. 3.9 percent. Product imports 
increased by 19.2 percent, to 25.0 miillion 
tons. Crude and product imports were 
valued at $1,549 million and $606 million. 
respectively. Stocks of crude oil and 
finished products, including the contents of 
pipelines, amounted to 16.2 million tons at 
yearend. The turnover of the industry pro- 
ducing crude oil and natural gas totaled 
$250 million and that of the petroleum 
processing industry totaled $4,860 million. 
The industry as a whole accounted for 3.9 
percent of West Germany's industrial turn- 
over of 3128 billion. The industry 
employed 6,500 in crude oil and natural 
gas production and $5,000 in petroleum 
processing. In 1969 taxes and duties pro- 
vided $2.9 billion revenue. 

During the year, West German refineries 
processed 96,747,800 tons of crude (of 
which 7,652,300 tons were of domestic 
origin) compared with a yearend refining 
capacity of 115 million tons. Refinery utili- 
zation was at 85 percent of average capac- 
ity. Heating oils (light, medium, and 
heavy) accounted for 57 percent of total 
refinery output. 

Exploration and Development. During 
the year 216,632 meters were drilled 
(16,678 meters more than in 1968) and 74 
wells were completed as follows: 


Number of holes 


Type of well — Total 
Dry Producing 
Exploratory.......... 86 5 41 
Stepout ............- 7 10 17 
Production 2 14 16 
The five successful exploratory wells 


comprised four natural gas discoveries and 
one oil discovery; the latter was at Gross 
Lessen in the Weser-Ems area. The four 
newly discovered natural gasfields are Rue- 
tenbrock in Emsland: Inzenham in 
Bavaria; Bahnsen in the Hannover area; 
and Quaadmoor in Weser-Ems area. The 
Quaadmoor gas deposit is in the Zechstein 
formation, 9 kilometers south southeast of 
the Varnhorn gasfield. 


14 Petroleum Press Service. V. 36, No. 10, Octo- 
ber 1969, p. 384. 

15 Bulletin de l'Industrie Pétroliére (Paris). No. 
1474, Dec. 1, 1969. 
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The successful stepout wells included 
eight gas wells and two oil wells in the 
following localities: 


Weser-Ems. Peng ace Nord Z1, 
letingsmoor Z2, Rehden 
T10, Sagermeer 73 


40, 


Sagermeer Z4, and 

Staffhorst Z4. 
Emsland Fehndorf T5. 
Bavaria Oedgassen C65. 


Alpine Foothills. . Wald 2. 
Hannover area... Hohnebostel. 


West German reserves of crude at year- 
end totaled 80 million tons (60 million 
tons measured, and 20 million tons indi- 
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cated) and of natural 365 billion cubic 
meters (288 billion cubic meters measured 
and 77 billion indicated). 

Production and Consumption.—The 
decline in domestic crude output resulted 
from the natural exhaustion of the older 
fields. All the oil producing provinces with 
the exception of Weser-Ems showed 
slightly decreased output. The Bramberg 
field, near Lingen, was Germany's most 
productive field with 811,005 tons, followed 
by Ruehlemoor with 800,533 tons. It is 
expected that German crude output may 
decline gradually to 5.5 million tons by 
1974. 


Table 11.—Federal Republic of Germany: Petroleum and natural gas production 


by areas 
Area 1967 1968 1969 
PETROLEUM, THOUSAND TONS 

North German basin: 
North of Elbe (Schleswig-Holstein). ..................... 2l... 887 893 883 
Between Elbe and Weser 2,388 2,407 2,360 
Between Weser and Ess 1,942 1,945 1,954 
West of Ems (Emsland)._......_.._-..-.--------------------- 2,064 2,112 2,092 
Upper Rhine Vallh „ 202 192 189 
Alpine Foreland (Bavaria) 443 433 898 
/f ³⁰ gc—gk Za 4 E Ac 7,927 7,982 7,876 

NATURAL GAS, MILLION CUBIC METERS 
Between Elbe and Weser (Hannover)) 6 62 
Between Weser and Ems (Hannover)))))) 2,499 8,250 4,936 
EF ùœe v⁰ ] eR desk Ree %⅛˙ↄ Vr d ~ i beced 1.118 2,050 
West of Ems (Emsland 697 715 888 
Upper Rhine Valley... 2...ncucumuzceutec uunc 8 5 48 34 
Alpine Foreland (Bavaria 399 592 823 
jd ð⅛˙. ↄ ↄ dd ĩͤ EE tL E 8,714 5,786 18,187 
1 Data may not add to totals shown because of independent rounding. 
German companies produced 4.6 million not be sufficient to meet consumption 


tons of crude abroad. The Gelsenkirchener 
Bergwerks A.G. (GBAG) share in a 
Libyan concession with Mobil accounted 
for about 4.5 million tons. Other conces- 
sions in Canada, Dubai, Peru, and Algeria 
produced approximately 148,000 tons. 


Petroleum product shipments to the 
domestic market, including the refineries' 
own consumption, increased 12.5 percent to 
109 million tons. In spite of the increased 
demand, the index of petroleum prices 
dropped in 1969 to 89, from 93.6 in 1968 
(1962—100). The revaluation of the 
Deutsche Mark contributed to the price 
decline. 

Refining.—Refining capacity is scheduled 
to be increased to 171 million tons by 1975 
with an effective output of 145 million 
tons of products. However, this output will 


demands which may total 154 million tons 
plus approximately 7 million tons of 
exports. Refinery output in 1969 totaled 
95,966,266 tons. 

The 2.5-million-ton increase in refining 
capacity in 1969 was achieved by expan- 
sion of existing refineries among them the 
following, in million tons: Union Kraftstoff 
Wesseling 0.8; Saarland-Raffinerie G.m.b.H. 
0.75; and Oberrheinische Mineraloelwerke 
0.45. Of the total 115-million-ton capacity 
in 1969, shares of some of the companies 
were as follows, in percent: Esso A. G., 
19.7; Deutsche Shell A.G., 13.9; BP Benzin 
und Petroleum A.G., 11.9; Gelsenberg-Ben- 
zin A.G., 6.1; Oberrheinische Mineraloel- 
werke, 5.8; Union Kraftstoff Wesseling, 4.9; 
and Veba-Chemie, A.G., 3.8.16 The indi- 


1 Erdoel und Kohle-Erdgas-Petrochemie. V. 2$, 
No. 1, January 1970, p. 57. 
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Table 12.—Federal Republic of Germany: Shipments of petroleum products 
(Thousand metric tons) 


Commodity 1967 1968 1969 
Domestic sales: 

Gasoline, all Kinds em ame 15,343 17,054 18,213 
Kerosine, including turbofuel._._.......-...-----.--------- 1,066 1,232 1,421 
Diesel Olle sc426 22022 % ͥ ͤ ͥ A Ee 7.710 8. 488 8,744 
jos J EMT" 41,923 53,319 61,892 
uefied peirol [5 RN NN prm E 88 1,674 1,834 2,035 
Lube ol and ge · ł— K. 795 891 976 
P % ²ĩ˙¹ iA ⁰o·-AAA eee os ee 390 340 543 
BIC ĩ ͥ ⁵ ͥ ũd 8 8,936 4,315 4,397 
Refinery gases- o. hee eee tee seus aeaaea 2,043 2,302 2,593 
Other abe”... 8 661 882 1,270 
TOll- 2.2 cc dexcoaseEREREE m 81,540 90,656 1102, 088 

Consumption by refineries: 

Fuel oil j ³oWiA.AA ⅛ðZ k 3.212 8,752 4,271 
Rony WAS M ME Ec 1,790 2,173 2,390 
Petroleum ek oe ma MARE RUD ees 221 224 212 

J ³⁰ð¹¹Aͥ ⁰dſddddddddddddd ee EE 5,228 6,149 16,874 

Bunker deliveries: 
Gas and diesel oil............ 22... ee ee eee 745 833 880 
PUGH Oi oct Bee ee c es ee ee LEE 2,578 2,857 8,146 
LübHoBpta. o ee oe y der t Lp TE 4 37 
T'otül- d c a o necu. ee ds 8 8,357 8,727 4,063 
Expl 0 c 12ciuocos2cdc rc Llc Ed LE e aie E 6,352 1,841 7,478 
Other shipments- 22.2 nce ee cee 8 1,068 1,272 1,461 
Changes in refinery stock a +1,050 +1,085 +399 
Balancing factor ? * 2.02 tous ke ede bee — +79 —273 
Total products available |... 222-222 eee 98,581 110,809 122,075 


! Data may not add to totals shown because of independent rounding. 


2 Plus denotes add; minus denotes subtract. 
3 Apparently changes in nonrefinery stocks. 


vidual provinces had the following shares 
(in percent) in the country's overall refin- 


Germany's tanker fleet at yearend consisted 
of 47 units with a total of 2.4 million tons 


ing capacity. North Rhine-Ruhr, 34.4; deadweight. It is estimated that this fleet 
Upper Rhine-Saar, 24.1; Bavaria, 18.1; is capable of supplying approximately 30 
Hamburg-Holstein- Bremen, 15.5; and percent of the country's petroleum trans- 


Lower Saxony, 7.9. Of the 34 oil refineries 
in operation, 13 had processing capacity 
of 4 million tons and more at yearend. 

Work on the expansion and moderniza- 
tion of the Hamburg refinery of Esso A.G. 
continued. The capacity will be increased 
from 3.6 to 5.5 million tons annual 
throughput. Operation of the new units is 
expected in April 1972. These new units 
include crude distillation (4.5 million tons 
annual capacity), vacuum distillation, a 
power reformer, and installations for 
desulfurization of gasoline, kerosine, gas 
oil, and gas. 

The Deutsche Erdoel A. G. (DEA) 
started expansion of its lubricating oil 
refinery at Grasbrook in the Hamburg 
free-port area to 400,000 tons annual 
capacity. The expansion would make the 
facility one of Europe’s largest lubricating 
oil refineries. 

Transportation and Distribution.—West 


port requirements. 

A percentage breakdown of total crude 
oil imports in 1969 at ocean terminals was 
as follows Wilhelmshaven 22.12; Rotter- 
dam 21.25; Trieste 18.20; Marseilles 12.95; 
Hamburg 11.97; Genoa 7.54; Bruensbuttel 
2.51; Emden 2.51; and Bremen 0.95. Total 
imports of crude oil and products handled 
by German harbors amounted to 44.07 mil- 
lion tons. 

Pipelines delivered 72.63 million tons of 
crude oil to West German refineries. The 
remainder of the 89.55 million tons of for- 
eign crude imported were either dis- 
charged directly at the processing plants 
located in the receiving ports or trans- 
ported to inland refineries by inland tank- 
ers or rail tank cars. 

BP Benzin und Petroleum A.G. and Esso 
A.G. announced the formation of a group 
to study the construction of a pipeline 
between Wilhelmshaven and Hamburg 
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that would supply the Hamburg refineries 
of the two companies. The pipeline will 
be 28 inches in diameter and be able to 
transport 18 million tons of crude 
annually. 

The throughput capacities of the Trans- 
alpine Pipeline (TAL) from Trieste to 
Ingolstadt, as well as that of the Rhein- 
Donau-Oelleitung from Ingolstadt to Karls- 
ruhe are to be expanded in 1970. With the 
completion of the new installations TAL 
will have a capacity in excess of the cur- 
rent level of 24 million tons per year. 

At yearend there were 45,850 (830 less 
than in 1968) stations in West Germany, 
including West Berlin. The leading compa- 
nies, together with the number of stations 
they control or supply, were: Aral 7,260; 
Shell, 6,090; Esso 5,950; BP 4,790; Texaco 
3,250; Gasolin A.G. 3,160; DEA 1,930; Avia 
1.170; Fina 970; Total 840; Chevron 820; 
Stinnes-Fanal 800; Frisia 650, and Agip 
560. The reduction in the number of gas 
Stations resulted from the large distributors 
shutting down uneconomic stations. Some 
6,000 stations were operated by cut-price 
dealers. 

Trade.—German imports of crude petro- 
leum and products increased 9.8 percent in 
volume and 3.5 percent in value. The rela- 
tively smaller value increase reflected both 
price decrease of petroleum in the interna- 
tional markets and the revaluation of the 
Deutsche Mark in October. Libya was 
again the leading supplier of crude, fol- 
lowed by Saudi Arabia, Algeria, Abu 
Dhabi, Iran, Venezuela, and the Soviet 
Union. The average value of imported 
crude, calculated at the frontier, was 
$17.30 per ton. 

Well over 50 percent of petroleum prod- 
ucts imports was accounted for by light 
heating oil, 13,445,190 tons. Heavy fuel oil 
next in importance tonnagewise totaled 
3,196,400 tons. The Netherlands and Italy 
were the main suppliers of light fuel oil, 
but most of the heavy heating oil imports 
came from the Netherlands and France. 


Compared with 1968, West German 
exports of petroleum decreased 3.3 percent 
in volume but showed a 5.3-increase in 
value. A total of 7.6 million tons of prod- 
ucts (including 0.1 million tons of crude 
oil) valued at $242 million were exported. 
Heavy fuel oil was West Germany’s most 
important export with the Netherlands as 
the leading market. Naphtha was the sec- 
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ond-ranking petroleum export, with the 
United Kingdom as the largest market. 


Industry Developments——The German 
Oil Supply Company was legally estab- 
lished in July with a capital of $12.5 
million distributed as follows, in percent: 
Gelsenberg, Scholven, and Wintershall A.G. 
18.5 each; Union Kraftstoff Wesseling 13.5; 
Deutsche  Schachtbau-und Tiebohrungs- 
geselchaft m.b.H. 10; Saarbergwerke A.G. 
9; Preussag A.G. 7; and Deilmann A.G. 5. 
The objectives of the German Oil Supply 
Company are to explore for oil in areas 
outside the EEC, to seek participation 
in foreign crude producing companies, 
and to purchase already discovered fields. 
To carry out these objectives the company 
will receive about $144 million in Govern- 
ment loans and grants during 1969-74. A 
contract for the first $12.5 million was 
signed in july subject to approval by the 
EEC Commission. The regulations govern- 
ing this Government assistance provide for 
conditionally repayable loans of up to 75 
percent of expenditures and grants for the 
acquisition of oilfields or shares in produc- 
ing companies. The loans or grants will be 
granted on application and must be used 
for the specific project proposed after the 
Government approves the project as feasible. 


In addition, the German Unified Oil 
Supply Company may make long-term con- 
tracts for crude oil supply. Such a supply 
contract between the Company and the 
Compagnie Francaise des  Pétroles of 
France for Algerian crudes were discussed 
during the year. 


Togcther with the French Elf Union- 
Spafe 17 group, the German Oil Supply 
Company started its first exploration proj- 
ect off the coast of the Republic of Gabon. 
The German company also held discussions 
with a number of integrated oil companies 
for possible cooperation. 


Following discussions between the Gov- 
ernment and rcfining companies, the Gov- 
ernment agreed to let the voluntary 
growth for imports of heavy oil be 
7 percent instead of 4 to 6 percent as 
originally proposed. The voluntary market- 
ing restraint for middle distillates was 
completely abandoned at the end of 1968. 


11 Ff Union is a subsidiary of France's State- 
owned Entreprise de Recherches et d'Activités 
Pétroliéres (ERAP). Spafe, Société des Pétroles 
d'Afrique equatoriale (Gabon-Congo) is also an 
ERAP subsidiary. 
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Shares of GBAG held by the Dresdner 
Bank and the Deutsche Bank were sold 
to the Rheinisch-Westfaeliches Elektrizi- 
taetswerke A. G. (RWE). GBAG is the 
largest German oil company, and RWE is 
by far the biggest public utility company 
and, through Rheinische Braunkohlen- 
werke A.G., have the control of an impor- 
tant refining company, the Union Rhein- 
ische Braunkohlen Kraftstoff A.G. 

The International Court of justice at 
The Hague, the Netherlands, handed 
down a decision in February on the Conti- 
nental Shelf boundary dispute between 
West Germany, the Netherlands, and Den- 
mark. West Germany claimed a greater 
share of the Continental Shelf than would 
be the case under the "equidistance" meas- 
urement. Without overturning the equi- 
distance principle in marking boundaries, 
the Court stated that each State has a 
right only to those areas of the Continen- 
tal Shelf which constitute the natural pro- 
longation of its territory in and under the 
sea. The Court instructed the three coun- 
tries to renegotiate their offshore 
boundaries according to “equitable” princi- 
ples. Such negotiations were taking place 
in the latter part of the year. 
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Storage.—During the year nine under- 
ground caverns, each with 200,000-cubic- 
meter volume, came into use for crude 
storage. These caverns were created by 
leaching a salt plug located northwest of 
the city of Wilhelmshaven. During the 
year a fourth cavern was being prepared. 
The work is carried out by Nord-West 
Kavernen Gesellschaft m.b.H., formed by a 
number of oil companies. The estimated 


cost of the project is $11.25 million. 

Underground storage is also being pre- 
pared in Bremen-Lesum (two caverns of 
150,000 cubic meters each) for Mobil Oil 
A.G. and at Sottorf near Hamburg-Har- 
burg (six caverns of 200,000-cubic-meter 
capacity) for Shell. The cities of Kiel, 
Hamburg, Hannover, and Oberrhein are 
already using natural caverns for storage 
of city gas. 


Storage capacity of oil tank farms 
reached 30 million cubic meters at yearend 
1968. These include tank farms at oilfields, 
airports, chemical plants and consumers' 
installations.18 


18 Petroleum Press Service (London). V. 36, No. 
7, July 1969, p. 272. 


The Mineral Industry of Ghana 


By Agnes J. Doughman ! 


The new elective Government of Ghana 
installed in October 1969, inherited a sub- 
stantially sounder economy than the pre- 
vious regime but also has the chronic 
problems of unemployment, underemploy- 
ment, and foreign debts. The announced 
policy of the new regime was to encourage 
foreign investment in sectors requiring 
high capital investment, technology, and 
management, which Ghanaians are pres- 
ently unable to provide. However, the pol- 
icy contained reservations in some eco- 
nomic sectors for Ghanaian participation in 
the future. Benefits under the Capital 
Investments Act of 1963 will not normally 
be granted on projects outside the reserved 
sector unless the fixed capital investment is 
less than $196,000;2 and 40 percent or 


more of the equity is held by Ghanaians. 
Although the Government does not impose 
Ghanaian participation as a condition for 
approval of investments over $196,000, in- 
dications are that the Government will 
favor projects which offer Ghanaians capi- 
tal participation and higher technical and 
managerial opportunities. 

New developments were underway in the 
bauxite, diamond, and gold industries. 
Drilling of the first offshore oil well had 
started at yearend. 

Preliminary data indicate a surplus trade 
balance in 1969 as agricultural products 
continued to dominate Ghanaian exports; 
cocoa alone provided over 50 percent of 
total export value. 


PRODUCTION 


Ghanaian mine production decreased for 
the relatively few commodities produced 
such as bauxite, diamonds, gold, and man- 
ganese, which were almost entirely for the 
export market. However. there was an in- 
crease in the output of aluminum, cement, 


Table 1.—Ghana: 


and petroleum products, all of which were 


processed from imported materials. 


1 Statistical assistant, Bureau of Mines, Wash- 
ington, D.C. 

Where necessary, values have been converted 
from Ghanaian currency to U.S. dollars at the rate 
of 1 new Ghana cedi — US$0.98. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 
METALS 
Aluminum: 
r oe ET 850,961 284,705 269,502 
Metal... ²¹⁵W•]éi ot yyy v uu E 39,702 108,902 113,109 
Gold us eye oc 8 troy ounces.. 762,609 121,122 706,621 
Iron and steel, steel semimanufactures e. .............. 12,000 12,000 1,360 
Manganese ore and concentrate 498,389 413,329 849,698 
Si.... 0 troy ounees aaaea 2, 649 
NONMETALS 
f Oot ß EE Ea NA 2380 , 440 407,513 
Diamond: 
PCP «ö!õö»’ thousand carats.. 254 e 245 e 238 
Industrial. ee 8 do.... 2,283 e 2,202 * 2,144 
Total]. c cleat oo) awe 005 ofi pA do.... 2,537 2,447 2,382 
Jĩͤĩͥĩöꝰ³—0¹—b. MC HEN 35,820 29, 000 35.923 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 
Gasoline, aviation and motor 
thousand 42-gallon barrels. . 1,219 1,185 1,353 
Kerosine and jet fuel do.... 692 1457 474 
Distillate fuel oll do.... 1,397 1,456 1,613 
Residual fuel oil“nhgdgdg do.... 1,555 12,012 2, 305 
77öĩÜg̃ĩ;ĩ]ĩ (E¹0 rt 8 do- 286 39 37 
Total ote cle ·˙ ...!... 88 do 5. 149 r 5,149 5.782 
¢ Estimate. * Revised. NA Not available. 
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TRADE 


With the exception of a change in the cement plant have been in operation, 
trade pattern of aluminum and cement  Ghana's trade remained at about the same 
since the aluminum smelter and a second level. 


Table 2.— Ghana: Exports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS 
Aluminum: 
Bauxite- ß e quic Ld E 800,439 241,000 
Metal, including alloys, unwroughhũttt Lll l ll ll ll. 89,582 76, 705 
Gold, metal, un worked or partly worked.......... thousand troy ounces. . 767 786 
Iron and steel, metal, scrazzdzddzddzzz cll cce cce sels l- 8,1083 .—  J  ....... 
Manganese ore and concentrate 452,457 445,900 
Nonferrous metal scrap, n.e.8. .......... c Ll ccce ccc acc eee ee 1,056 3. 105 
NONMETALS 
Diamond, all graden thousand carats.. 1,990 2,997 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: 
Crude and partly refined. .............. thousand 42-gallon barrels. . 7 
Refinery producta: 
Distillate fuel ofl. ............... 2... LL ll LL Lll lll. do.... F 
Residual fuel oill“cl““kç3snennnnnmnmnmumnm Ll ll lll... do.... 1,622 1,379 


1 Less than 4 unit. 


Major destinations of selected 
commodities, 1968 


(Metric tons unless otherwise specified) 


Commodity Quantity 
METALS 

Bauxite, totlll!l!l 241,000 
United Kingdom.................. 169 , 402 
Manganese ore and concentrate, total... 445,900 
Nora ?,‚,‚k mmm ERR 199,651 
United States 73,789 
Ff, ²˙¹!AA 53,138 

NONMETALS 

Diamond, all grades, total 
thousand carats.. 2,997 
United Kingdom do.... 1,670 
Netherlands do 620 
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Table $.—Ghana: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 
METALS 
Aluminum: 

Oxide and hydrozide........... c cecus cc cuu ce e eu dere reus 116.515 691.744 

Metal, including alloys: ' 

Unwroüuglit...... d ñ . a eee 394 237 

Semimanufacturee ss 12 „053 1,865 
Copper, metal, including alloys, all form 412 464 
Gold, metal, unworked or partly worked. ................. troy ounces. . 610 2,500 
Iron and steel: 

Metal: 

Pig Iron, ferroalloys and similar materials. ..................... 682 1,399 

Steel, primary form 832 122 

Semimanufacture s 35, 886 88,240 
Lead, metal, including alloys, all form 386 160 
Platinum-group metals and silver: 

Metal, including alloys..................... LL. lL.-.- troy ounces.. 161 20,327 
Tin, metal, including alloys, all forms. ....................-. long tons 144 107 
Zinc, metal, including alloys, all form 892 86 

NONMETALS 
Cement: 

H T" A ͤ . 8 128,504 249,946 

Portiand ür 8 805,317 84,910 
Clay and clay products (including all refractory brick) 

Crude vis |, MEE S NIENTE 505 378 

6ſn„»ww„„ . m m k RE ME 8,039 2,473 
Fertilizer 8 
f ocd oui ne LIU ³ AAA ³ AA ĩ 8 338 851 

Manne .d 322 5,011 
Gypsum and plasters. 2.226.605 lecce. celle edem m ees e has adesse 5.647 1,821 
Lime -aea a .dę ð : ff ̃ . deans 8,395 8,560 
Salt.and bridet. .... olo VI L2 US hE ee tee eee e tees ee 139 432 
Sodium and potassium compounds, caustic soda._..........----.---..-- 8,065 6,967 
sone sand and gravel..................... LLL Ll lll lll cll Lc cll lll. 6,103 1,252 

Sulfur and unroasted iron pyrite s 320 50 

Sulfurie acid .... ñ ⅛ᷣ i?7d x e i ienei aea 598 867 
Tale, steatite, soapstone, and pyrophyllitee l l.l... 883 8,159 

MINERAL FUELS AND RELATED MATERIALS 
Coal and coke including briquete s thousand tons 80 123 
Gas, hydrocarbooee nn 42-gallon barrels.. 448 NA 
Petroleum: 

Crude and partly refined............... thousand 42-gallon barrels. . 5,709 6,270 

Refinery products: 

(eT 17) p, mier ea ĩð—sñ ð se bewade do.... 16 78 

Kerosine and jet fuel do.... 201 147 
erngrcgyoJgKo EP————————————À do.... 43 50 
Lübricants ̃ ̃ ¾ ˙“ueʒn.n. dd x asas sd do 131 105 

ther .rrõũ ⁵ Soe eteee eee te 0...- r 293 454 

% ³·w d k Sui E do.... r 684 834 

Mineral tar and other coal-, petroleum-, or gas-derived crude minerals 188 163 


* Revised. NA Not available. 
1 Adjusted by Bureau of Mines. 


Major origins of selected 
commodities, 1968 
(Metric tons unless otherwise specified) 


Commodity Quantity 


METALS 
Aluminum oxide and hydroxide, total... 691,744 


United States 691,734 
NONMETALS 
Cement, clinker, total.. ............... 249,946 
, . cas 249,946 
MINERAL FUELS AND RELATED 
MATERIALS 


Petroleum, crude and partly refined , total 
thousand 42-gallon barrels.. 6,270 


Ill 8 do 2, 209 
M ³˙¹ ĩͤ K od 40 1,536 
Jordan do 1.417 
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COMMODITY REVIEW 


METALS 


Aluminum.—The Volta Aluminum Co. 
Ltd. (VALCO) announced a $24 million 
expansion program to ecu annual ca- 
pacity of the Tema sicelter from about 
110,000 metric tons to 147,000 tons. Con- 
struction is scheduled for completion by 
mid-1971 to coincide with announced plans 
for expansion of electrical generating ca- 
pacity of the Akosombo powerplant oper- 
ated by the Volta River Authority (VRA), 
an agency of the Ghanaian Government. 
Under a power sales agreement VRA is 
committed to furnish the additional power 
required by VALCO. 

Bauxite.—Production declined in 1969 as 
the British. Aluminum Co. Ltd., experi- 
enced difficulties in rail transportation to 
the port. British Aluminum continued to 
work the deposits at Kanaiyerebo, and in 
late 1968, started production at the 20-mil- 
lion-ton Ichiniso deposit near existing 
mines at Awaso. The new plant scheduled 
to replace facilities at Awaso was put into 
operation early in 1969. 

At midycar, Kaiser Aluminum & Chemi- 
cal Corp., operator of the VALCO alumi- 
num reduction plant at Tema, conducted 
an exploration program to determine the 
quantity and grade of available bauxite re- 
serves. If adequate reserves are available, 
Kaiser would consider constructing an alu- 
mina plant to supply raw material for the 
Tema smelter. Production of 250,000 met- 
ric tons annually would be required. The 
Atiwa Range deposit near Kibi, which con- 
tains an estimated 70 million metric tons 
of high-grade ore, was found to be best 
suited for the purpose. It would probably 
be 5 to 7 years before deposits could be 
developed and a plant put in operation. 

An estimated 170-200 million metric 
tons of bauxite, including 130 million tons 
of high-grade ore, is known in the Nyina- 
hin arca. 

Representatives of the Japan Aluminum 
Smelters Association examined bauxite re- 
serves to study the economics of develop- 
ing deposits and shipping bauxite to Japan 
or the construction of alumina facilities in 
Ghana. No decision had been reported at 
yearend. 

Gold.—In 1969 the gold mining industry 
experienced violent strikes and disorders. 
In March workers at the Ashanti Gold- 


fields at Obuasi went on strike to support 
their demands for payment of funds accu- 
mulated under the ownership and opera- 
tion of Ashanti Goldfields Corp. Ltd. The 
workers argued that payment was due in 
February when Lonrho Ltd. took over the 
operations from Ashanti. The claim was 
based on the workers interpretation of the 
Labor Decree's provision requiring sever- 
ence pay for workers when firms are 
closed, reorganized, or amalgamated. An 
agreement was reached to grant 3 months 
pay as a good will award to each Ashanti 
employee. In June strikes at mines oper- 
ated by the State Gold Mining Corp. led 
to violence when workers demanded salary 
increases and improved working conditions. 
The employees agreed to return to work 
on the promise that their demands would 
be negotiated by the Ghana Trades Union 
Congress and the National Executive of 
the Mine Workers’ Union. 

Despite the March l-week strike, Ashan- 
ti milled 619,000 tons of ore to produce 
a record 486,000 ounces of gold. The 
7-ycar expansion plan at the Obuasi mine 
is now in its third year. When develop- 
ment of the new General Spears shaft is 
completed, production is expected to in- 
crease substantially. 

Iron Ore.—The two major iron deposits 
were reported to contain ore ranging from 
40 to 55 percent iron. The exploitable re- 
scrves at Shieni are an estimated 270 mil- 
lion tons. 

Manganese.— The Director of the Geo- 
logical Survey Department announced near 
yearend that a Japanese manganese survey 
team was interested. in Ghanaian deposits 
containing 30 to 40 million tons of low- 
grade manganese. 


NONMETALS 


Diamond.—Ghana’s largest diamond 
producer, Consolidated African Selection 
Trust, Ltd. (CAST), continued mining at 
Akwatia. CAST was investigating the feasi- 
bility of large-scale dredging operations in 
the Birim River, but results were not re- 
ported. Lonrho Ltd. also was granted per- 
mission for diamond prospecting in the 
Birim basin, work to be by dredging of 
the river channel. 

The State Diamond Marketing Corpora- 
tion considered authorizing commercial 
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banks to resume the purchase of diamonds 
in order to encourage private diggers to 
increase production. 

Limestone.—A proposal was made for 
construction of facilities near Half Assini 
to supply lime to the two cement plants. 
Limestone from nearby deposits at Nauli 
would probably be Used. 


MINERAL FUELS 


Petroleum.—The Ministry of Land and 
Natural Resources granted prospecting li- 
censes for all the offshore blocks and two 
of the onshore blocks remaining unallo- 
cated at the December 1968 deadline. All 
of the blocks were assigned to oil compa- 
nies previously granted prospecting licen- 
ses. The Israel National Oil Co. Ltd. re- 
ceived Blocks 1, 2, 34, and 35; Mobil 
Exploration Ghana Inc., Blocks 3 and 3-A; 
Jack Grynberg and Associates, Block 17; 
and Frontier Ghana Oil Ltd., Blocks 18 
and 18A. At yearend onshore Blocks 27 to 
33 remained unallocated. 

Following granting of the first conces- 
sions, various groups have conducted 
seismic surveys throughout the exploration 
area. Blocks 13 and 16 held by Jack Gryn- 
berg and Associates were placed on a farm- 
out to Chevron Oil Company (Ghana). 
Chevron made an agreement with Signal 
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Oil and Gas Co. Occidental Petroleum 
Corp., and Amoco Ghana Exploration Co., 
in which the Signal group would acquire a 
75-percent interest in each block by drill- 
ing the first wildcat in Block 13. Drilling 
was underway by yearend and a second 
well is scheduled for early 1970. 


In early 1969 the Soviet Union defaulted 
on a contract to deliver 700,000 tons of 
crude oil to the Tema refinery in the year 
starting September 1, 1968. During March- 
July, the marketing companies in Ghana 
were again called on to supply varying 
quantities of crude oil to the refinery. For 
August-December, Shell was the only sup- 
plier, providing 108,000 tons of crude oil. 
This time the marketing companies were 
not obligated to dispose of the surplus fuel 
oil produced at the refinery. Some fuel oil 
was exported; however, Ghana plans to 
establish an asphalt unit to reduce surplus 
fuel oil output. 


Bids were invited in November for the 
1970 supply of 900,000 tons of crude oil, 
with a wide range of gravity and low sul- 
fur content, for the Tema refinery. Bidders 
were not obligated to dispose of surplus 
fuel oil. In December the Soviet Union 
was awarded a 500,000-ton contract. The 
remainder was to be supplied by Latsis, a 
Greek trading company. 


pied ay Google 


The Mineral Industry of Greece 


By Bernadette Michalski 


Expanded output of alumina, aluminum, 
chromite, ferronickel, magnesite, and lig- 
nite contributed significantly toward the 
11.3-percent increase in industrial produc- 
tion recorded in 1969. The industrial pro- 
duction increase in the previous year was 
6.5 percent, and in 1967 merely 3.3 per- 
cent. Average industrial wages and salaries 
rose by 10 percent and industrial employ- 
ment rose by 2.5 percent in 1969. The 
development of a favorable climate for for- 
eign investors, has in 1969 added at least 


three American oil drilling firms to the 
foreign investors roster. 

Investments in mineral exploration and 
development adopted in the current eco- 
nomic plan (1968-72) will yield a steadily 
increasing mineral ouput. In the mining 
industry alone, capital investment during 
1970-71 is scheduled at $46 million. 2 
Heavy investments in petroleum refining, 
thermal power generation, and alumina- 
aluminum production were under negotia- 
tion at yearend with potential investment 
in this area totaling $800 million. 


PRODUCTION 


Many segments of the mineral industry 
made appreciable gains in 1969. Notewor- 
thy among these achievements were the 
opening of at least two additional bauxite 
mines in 1969; the expansion of capacity 
at the. Antykira Bay aluminum refinery; 
the re-opening of the Skoumtsa metallurgi- 
cal-grade chromite mine; expanded ferro- 
nickel Operations at the Larymna mines and 


smelter; the expansion of the magnesite 
industry at Mantoudi; and the expansion 
of lignite mining operations at Ptolemais 
and Megalopolis. 


1 Foreign mineral specialist, Bureau of Mines, 
Washington, D.C. 


* Where necessary, values have been converted 
from Greek Drachma (Dr) to U.S. dollars at the 
rate of GDr1.00—U$S$0.0335. 
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Table 1.—Greece: Production of selected mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 1969 v 
METALS 
Aluminum: 
Bauxite, gross weight thousand tons.. 1,659 1,750 1,940 
Alumina, gross weight... ...... l.c cllc c cl clle ee Lll lll. do.... e175 e 225 285 
Metal, primary... oe eet cue ose 72,000 76,000 80,000 
Chromite Lo oreste ete en et d 12,000 13,000 30,000 
Iron and steel: 
Iron ore and concentrate... 22 2L Lc ll call ll eee 17,000 12,000 obo 
FFII 8 thousand tons N NA 290 
Steel ingots and castings... gs do.... 160 218 e 250 
e oa semimanufacture s do 380 400 450 
ad: 
Concentrate, metal conten ett 9,750 9,750 8, 580 
Metal pimeess ⁵ð - 8 6. 537 8,861 11,600 
Manganese concentrate e LLL LLL ccc ccce ca cce ce „„ 1,152 6,744 6,384 
Nickel: 
Mine output, metal content... 2... 222 LLL ee ce cese 2,158 3,735 5. 200 
Ferronickel, (28 to 30 percent nickel cobalttdʒdd 9,149 14,104 18,473 
Metal, electrolytic. 222.2222 Lc LLL ee eee eee ee eee NA 64 e 300 
Silver, metal. 6.0 oucacceke crx wp Ex ws Chee thousand troy ounces.. 238 261 258 
Zinc concentrate, metal content... LL LLL ca ccc LLL ll Ll eee ee 10,400 10,611 9,215 
NONMETALS 
Abrasives, Mery oe fo ³ ceu ote ] ] ] K 88 7,600 7,600 7,100 
Barite, refined... eke oot cee ecu dda covescueekeaws thousand tons.. 65 76 
5 ei ß e Ee EU do.... 3,450 4,000 4,881 
ays: 
Bebi. ]ĩ²ĩð 8 do 120 130 200 
ü ³ ³⁰¹ümà ³Ü A DL ACE Oe ME do 70 70 60 
Fertilizers, manufactured: 
FF ̃ ] ]³ͥ 6 m su uU k k e ure do | 700 { 220 293 
Fenn 8 e do 790 648 
Gypsum and anhydrite— kn „„„4„„ do 210 215 285 
Magnesite: 
E ĩ² ³˙i¹1¹¹ↄAAAu ³⁰˙wÜ]1ꝝͤmi d ÉL do 425 400 580 
Dead bünneedd‚‚‚‚‚‚‚‚g‚‚dd‚d‚‚„d eoe es Teen EHE do.... 100 100 169 
Caustic caleineea Gd do- 35 28 51 
Perlite 21-2 le ͥ ³¹· ⅛ T: vy ee p ml ed do 120 129 150 
If ³¹¹ 00g yy 88 ) PERSA IR HONOR do.... 350 288 386 
Pyrite: 
Gross weight o zc ocu ·WwmmAàĩ⸗ ⁰˙¹¹˙ ẽ mA 6g UE do.... 180 210 245 
Sulfur content. ⁵ðXU ⁰-m;h; EE LE do.... 84 98 114 
Salt all tVDOS. Go Lecco es eid teat cuire tulo be Bd LE dne do.... 95 99 15 
Stone dimension, marble... ,.......... 22. LL ccc lll lle c.l l eee do.... 150 162 184 
Ill i ( EE 5. 000 4. 500 4. 500 
MINERAL FUELS AND RELATED MATERIALS 
Coal, eie ea thousand tons.. 5,000 5,600 6,800 
Fuel briquets, lignite briquets__._._....-..-.-.----------------- Üccuu 100 100 90 
Gas, manufactured... 2222 ccc eee ee eee million cubic feet. NA 335 343 
Petroleum refinery producta: 
Gasoline and naphthas: 
Motor gasoline... ..oluccesabtowescse mene E thousand tons 401 465 4T8 
h/ 8 do- NA 102 99 
Kerosine and jet fuel: 
FFP I mœmnαmwn edel eet E do 104 89 100 
!; ð y ce CE Ud do 266 325 374 
Distillate fuel al......“ 8 do.... 1,096 1,313 1,242 
Residual fuel oil ! Eie cose EAE. do.... 1,706 1,753 1,832 
Liquefied petroleum gas do.... 54 61 70 
Lubricants MOMENTE: JJ 8 do NA 12 14 
Asphalt and bitumen do.... 65 76 89 
e Estimate. v Preliminary. NA Not available. 
1 Virtually all battery grade. 
TRADE 


Unofficial sources indicate that exports 
by Greece’s mining and metallurgical 
enterprises have shown spectacular growth 
since 1966, more than doubling to about 
$110 million in 1969. Included in this total 
are ores and processed products, other 
than alumina and aluminum, from 16 
leading mining companics, valued at $66.8 
million. Alumina and aluminum accounted 
for much of the remainder. The rapid 


growth in exports is largely attributed to 
development of the nonferrous metal 
industry and bauxite and nonmetallic min- 
eral mining. In 1968 mineral commodities 
valued at about $90 million accounted for 
19 percent of Greece's total commodity 
exports as compared with 16 percent in 
1967. The European Economic Community 
(EEC) remained Greece's principal market 
receiving nearly $50 million or 55 percent 
of the mineral exports. 


THE MINERAL INDUSTRY OF GREECE 


Mineral commodity imports were valucd 
at $218.3 million in 1968 or 16 percent of 
total imports. Crude petroleum, petroleum 
products and iron and steel constituted the 
bulk of mineral imports. Liquid fuels com- 
prised 42 percent of all mineral imports, 
or $92.3 million, while iron and steel, 
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excluding iron orc, accounted for 30 per- 
cent of $64.6 million. The EEC continued 
as the principal source for mineral com- 
modity imports, supplying in 1968 about 
$95 million by value of which $45 million 
was in iron and steel. 


Table 2.—Greece: Exports of mincral commodities 


(Metric tons unless otherwise specified) 


1968 


Commodity 1967 Principal destinations, 1968 
METALS 
Aluminum: 
Bauxite and concentrate thousand tons.. 1,132 1,190 U.S. S. R. 457; West Germany 331; 
United Kingdom 98. 
Oxide and hydrox id do.... 43 73 A. 
Metal, including alloys: 
Unwrouignt 2222.22 v teleost ces 59,917 63,702 France 23,575; Belgium-Luxem- 
bourg 16,514; United States 
12,350. 
Semimanufactures.............-..--.--- 2,200 1,650 Italy 1,102. 
F ² ]] ] 8 13,439 15,331 All to West Germany. 
Copper: 
J!õ⁰¹˙A.à]0Ü5i]»e ˙d mg i Ec 159 NA NA. 
Metal, including alloys: 
dh ³ é seer ELE ML pU 8 1,696 Al! to West Germany. 
Se mimanufacture s 1,338 1,494 France 620; West Germany 319; 
Hungary 205. 
Iron and steel: 
Roasted pyriteeeekt lll lll. 58,403 34,720 West Germany 11,820. 
Steel, primary form 7,174 19,101 Spain 13,412; United States 938. 
Semimanufactures: 
Universals, plates, and sheets___..._.._.. 1,901 6,618 Yugoslavia 6,159. 
Tubes, pipes, and fittings.....-. 2.2222... 779 808 Cyprus 438. 
Lead, ore and concentrate 11.113 18,167 France 6,790; Italy 6,077. 
Manganese ore and concentrate 6.517 6,010 West Germany 3, 640. 
2 e metal, including alloys, all form 7,040 75 All to Italy. 
ine: 
Ore and concentrate. 24,331 15,073 o 10,368; West Germany 
,000. 
Metal, including alloys, all forms (scrap)... ..... ....... 82 NA. 
Other, ash and residues containing nonferrous metals 1,540 948 Spain 344. 
NON METALS 
Abrasives, natural, n.e.s: 
Pumice, emery, natural corundum, etc... ..... 120,707 190,639 NA. 
Cement. ucro Se uiuit lae tem cai 353,920 344,461 Libya 298,954; Yugoslavia 32,608. 
Clay and clay producta: 
Crude clays, n. e. 118,527 189,176 NA. 
Products: 
Refractory (including nonclay brieks) 1,675 1,862 NA. 
Nonrefractor // 1,670 1,560 NA. 
Fertilizer materials, manufactured: 
Phosphatic ⁵ðĩ aen ĩðâ 8 40,225 84,358 All to Bulgaria. 
PJ); ͥͥͥͥͥͥ‚ 20,000 56.452 Bulgaria 28, 220; Yugoslavia 24,432. 
Ae. ⁵ð¾˙õ5ͥʃ[ꝛiA ⁰ꝛ˙ma ⁊ð- Eee 148,224 174,829 NA. 
Pyrite (gross weight 4.328 4,037 NA. 
Stone, sand and gravel: 
Dimension stone, crude and partly worked 24,586 26,983 NA. 
G ⁰ð ² ³ Wh. daba Ga dut 1.061 NA NA. 
Sulfur, elemental_._........-..----------------- 7,797 23,137 United Arab Republic 8,074; Hun- 
gary 7,628; Turkey 2,377. 
Other nonmetals, crude... ...................... 86,345 167,969 United States 51,648; West Ger- 
many 28,863; United Kingdom 
25,301. 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery producta: 
Gasoline, including natural.................- 27,958 37,405 Cyprus 13,225; United Kingdom 
12,919; Netherlands 9,877. 
Kerosine and jet fuel“!!! 88,350 141,804 Lebanon 79,672; United Arab Re- 
publie 25,588; Netherlands 
14,444. 
Distillate fuel oill[”X˙&ſQnn LLL LLL css. 50,663 61,452 West Germany 35,935; Cyprus 
15,622; United States 4,006. 
Residual fuel oil... ...... 22 222222 2 2... 72,568 18,895 NA. 
übte 2L. C uu 8 759 NA NA. 


NA Not available. 
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Table 3.—Greece: 
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Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 
METALS 
Aluminum metal, including alloys: 
Unwrought. 222 2006. Sos sete ese G boss 2,459 
Semimanufacture s 1,122 
Arsenic trioxide, pentoxide, and acids 151 
Chromium oxide and hydroxide. ................- 153 
Copper: 
Ore and concentrate 1,596 
Metal, including alloys: 
Unwrought: 
Blister and other unrefined.......... ) 8,618 
Refined... ot iac vede REIS 
Semi manufacture s 487 
Iron and steel: 
Ore and concentrate... 178,058 
Metal: 
Pig iron, including east iroõon 27,748 
Ferroalloys: 
Ferromangan ease 788 
e ß 1.113 
Steel, primary forma. a thousand tons 49 
Semimanufactures: 
Bars, rods, angles, shapes, sections do.... 161 
Universals, plates, and sheets. ......... do 159 
Hoop and stri dz do 77 
Rails and accessories. do 8 
Willis os ete LL LEA ur do.... 6 
Tubes, pipes, fitting do.... 16 
Castings and forgings, rough........... do.... 2 
Lead: 
Ore and concentrate 8,289 
Gi... E EU SA Mae Ss 950 
Metal, including alloys: 
Unwrought ....-5-:. mt m 2,340 
Semimanufactures.........------------- 132 
Mercury 76- pound flasks.. 348 
Nickel metal, including alloys, all form 74 
Platinum-group metals and silver, including alloys: 
Platinum group value thousands $1 
Silvet een « x ð : . do.... $300 
Tin metal, including alloys, all forms long tons 21 
Titanium oxides... .............-. 2 c.l Lll Lll. ee 2,418 
Tungsten metal, including alloys, all forma 
value thousands. . $80 
Zinc metal, including alloys: 
Uennd eve cee EE 1,498 
Semimanufactures. ............. 2... c c... 237 
Other base metals, including alloys, all form 117 
NONMETALS 
Abrasives, natural, n.e.s: 
Pumice, emery, natural corundum, etc......... 153 
Grinding stones 288 
Asbestos: V n T8 5,614 
Cements ronie cder cee oe ul Sets ot ete ee 1,100 
Clay and clay products (including all refractory 
brick): 
Crude clays, refractory. // 22, 427 
Products: 
Refractory (including nonclay bricks)...... 15,007 
Nonrefractory.............. l.l l ll... 8,078 


See footnote at end of table. 


1968 


8,978 
512 


368 , 747 


82,986 


992 
963 
145 


Principal sources, 1968 


Canada 591; Austria 423; United 
States 219. 

West Germany 467; Italy 334; 
France 169. 

NA. 


NA. 


Zambia 4,532; Congo (Kinshasa) 
2,355; Belgium-Luxembourg 571. 

Italy 179; West Germany 134; 
France 39. 


Algeria 144,897; Liberia 113,451; 
Tunisia 110,358. 


U.S.S.R. 11,082; West Germany 
8,457; East Germany 8,094. 


NA. 


NA. 

France 55; Belgium-Luxembourg 
53; Republic of South Africa 11; 
Japan 11. 


West Germany 48; Belgium-Luxem- 
bourg 41; France 40. 

West Germany 27; Belgium-Luxem- 
bourg 27; United Kingdom 21. 
Belgium-Luxembourg 18; West 

Germany 11; France 5. 
France 2; Belgium-Luxembourg 2. 
West Germany 3; United Kingdom 
2; Belgium-Luxembourg 1. 
West Germany 7; France 3 United 
Kingdom 2; Italy 1. 
United States 1. 


Morocco 7,045; Algeria 2,421. 
NA. 


Mexico 1,097; Republic of South 
Africa 6685; United Kingdom 321. 

NA. 

NA. 

Mainly from West Europe. 


NA. 

West Germany $196. 

Malaysia 111; Netherlands 94; 
Switzerland 60. 
A. 


NA. 


Belgium-Luxembourg 3,081; Zam- 
res 1,411; West Germany 946. 


NA. 


NA. 
Mainly from West Europe. 
Canada 3,739; Republic of South 
rom 2,220; U.S.S.R. 1,541. 

A. 


United Kingdom 20,537; West Ger- 
many 3,512; Italy 1,894. 


West Germany 6,570; Israel 3,268; 
2 10 2,437; United Kingdom 
„109. 
Italy 4.007; United Kingdom 458. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1967 
NON METALS Continued 
Diatomite and other infusorial eart gs 1,389 
Feldspar and fluorspar.........-.-.-..--.------- 1,491 
Fertilizer materials: 
Crude: 
Nitrogenous... o lec eee td 969 
Phosphatic.............- thousand tons 332 
Manufactured: 
Nitrogenounu s do 140 
Phospha tic do 18 
Pot assi do 18 
Other, including mixed do 48 
Wr edicts teen. do.... 15 
Graphite, natural. ......... 2. 2. LL cll Lll l.l... 260 
Gypsum and plasters. 22... 2... c.c cL lll... 158 
AfügDesitec senos cese Ie e a . eeu 394 
Mica: 
Crude, including splittings and waste... ...... 22 
Worked, including agglomerated splittings..... 9 
Precious and semiprecious stone, except diamond, 
aynthetie. 2224 5.252052 2000555 value thousands $82 
Sodium and potassium compounds: 
Caustic SOdR. iius ⅛ðͤ- 29,036 
Caustic potash.......... cl lll lll lel ll. 226 
Sulfur: 
Elemental, all form 42,900 
Sulfur dioxidgmeaui . LL... NA 
Sulfuric seie esa 22,351 
Talc, steatite, soapstone, and pyrophyllite......... 1,327 
Other nonmetals, n.e.s.: 
Fd Hes RR MESS da d se 211 
Oxides and hydroxides of magnesium, stron- 
tium, and bariummnmnmzmd̃ᷓp̃ꝛ 22... 48 
Building materials of asphalt, asbestos and 
fiber cement, and unfired nonmet als 867 


MINERAL FUELS AND RELATED MATERIALS 
Carbon black... ggg . 952 


Coal, all grades, including briquets . thousand tons 116 
Coke and semicokkkk‚oooaoa a0aeaanoMMO do.... 123 
Gas, natural. .....--- x LOEOE e eccSs 14,891 
Petroleum: 
Crude and partly, refined thousand tons.. 3,992 
Refinery producta: 
Gasoline, including natural........ do.... 97 
Kerosine and jet ſuel do.... 16 
Distillate fuel 0il. ................ do.... 457 
Residual fuel oll do.... 591 
Lubricants... ggg do.... 43 
Other: 
Petroleum coke. ............. do.... 28 
Gee. EON do 8 0 


NA Not available. 


1968 


NA 


NA 
NA 


100,297 


212 
24,130 


8,852 


Principal sources, 1968 


NA. 
NA. 


NA. 
ee 163; Morocco 188; Senegal 


Bulgaris 66; Italy 22; France 16; 
X est Germany 11. 
A 


France 9; Italy 6; East Germany 5. 
West Germany 4. 


NA. 
NA. 


France 65,109; Poland 20,070; 
N 15,075. 
A. 


NA. 
NA. 


NA. 
NA. 


Bulgaria 2,031; West Germany 
1,736; Yugoslavia 1,248. 


NA. 
U.S.S.R. 47; Poland 20; West Ger- 
many 2. 
West Germany 156; Czechoslovakia 
37; Italy 14. 
Italy 15,145; 6,538; 
France 2,248. 


Saudi Arabia 1,879; Iraq 1,315; 
U.S.S.R. 580. 


Rumania 36; Italy 19; U.S.S.R. 15. 

Italy 7. 

Italy 105; U.S.S.R. 61; Rumania 
53; Netherlands Antilles 39. 

U.S.S.R. 243; Rumania 166; Italy 
163; France 71. 

France 19; Italy 12; Netherlands 
11. 


United States 32; France 9; West 
Germany 6. 


Rumania 
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COMMODITY REVIEW 


METALS 


Aluminum.—T wo of Greece's principal 
bauxite producers, Parnassos Bauxite, S.A., 
and Eleusis Bauxite S.A., were engaged in 
major expansions of exploration, mining. 
drying, and shipping operations during 
1969 in an attempt to mect raw material 
requirements for the expanding domestic 
alumina-aluminum industry while main- 
taining bauxite export markets. Parnassos 
Bauxite S.A. conducted extensive explora- 
tory drilling operations at its Parnassos 
and Ghiona mines and plans to modernize 
ore handling and storage facilities includ- 
ing possibly constructing a concentrator to 
upgrade lower quality ore. In addition to 
modernizing mining  opcrations at its 
major deposits in the Mandria-Eleusis 
region, Eleusis Bauxite S.A. has accelerated 
development of its recently discovered 
deposits at Kokkinovrachos on Mt. Oiti 
and the Chrisso deposit in the Ghiona 
region. 

The Kokkinovrachos deposit is the larg- 
est uninterrupted low-iron, low- calcium 
bauxite deposit in Greece. Reserve esti- 
mates are placed at 4 million tons. Open 
pit mining operations here yielded nearly 
100.000 tons of bauxite in 1969. Exploita- 
tion will be by underground methods by 
1972, when an annual output of 300,000 
tons of ore is planned. Construction of a 
mechanical shiploading bridge of 1,000- 
ton-per-hour capacity was underway at 
port facilities near Kokkinovrachos, with 
operation scheduled by the fall of 1970. 


The Chrisso deposit reserve is estimated 
at 5 million tons of boehmitic ores. 
Exploitation commenced in 1968, yiclding 
50,000 tons that year. Output from the 
deposit approached 100,000 tons in 1969. 

Hellas Mining Co., S.A. also expanded 
mining operations and purchased addi- 
tional bauxite handling and shipping 
equipment during thc year. 

Bauxite consumption by Greece's sole 
primary aluminum producer, Aluminum 
de Gréce, S.A. (ADG), was estimated at 
650,000 tons in 1969. Delphi Bauxite 
Mines, S.A., owned partly (50 percent) by 
ADG, and the only Greek bauxite produ- 
cer associated in the vertical structure of 
an alumina-aluminum producer, supplied 
less than one-third of ADG's bauxite 


requirement; the balance was derived from 
independent Greek bauxite producers. The 
remaining bauxite output, about 1.3 mil- 
lion tons, was exported principally to the 
U.S.S.R. and West German markets. 


The Antykira Bay alumina-aluminum 
plant of ADG operated at full capacity in 
1969. Additional alumina produced above 
domestic smelter consumption requirements 
(approximately 115,000 tons) and about 75 
percent of aluminum ingot output (or 
60,000 tons) was exported. ADG has accel- 
erated expansion activities during 1969; 
plans call for a 45-percent increase in 
annual alumina production capacity in 
1970 to 450,000 tons and a 12-percent 
increase in annual aluminum ingot capac- 
ity to 90,000 tons at the same time. Fur- 
ther expansion activities were programed 
for 1970 to raise ADG's total annual capac- 
ity to 475,000 tons alumina and 150,000 
tons aluminum by 1971. 


Negotiations between the Government 
and private Greek investors regarding 
investment in a major industrial develop- 
ment scheme including alumina-aluminum 
facilities were still underway at yearend. 
The proposed 500,000-ton-annual-capacity 
alumina plant and a 160,000- to 250,000- 
ton-annual-capacity aluminum plant is 
part of a proposed industrial complex at 
Megara which would include a 7.5-mil- 
lion-ton-annual-capacity petroleum refinery 
and a thermal electric power station of 
1,080- to 1,440-megawatt capacity. The first 
phase, or 50 percent of the final capacity 
of the alumina-aluminum plant, was to be 
constructed within 3y5 years and the final 
phase was to be completed within 7 years 
of the effective date of the investment 
agreement. 


While utilization of domestic bauxite is 
a major objective in the investment pro- 
gram, Greece's independent bauxite produ- 
cers will be in competition with other 
world producers as the final agreement 
will probably give preference to Greek 
bauxites only if they are offered in accept- 
able quantity and quality and at prices 
equal to or lower than international c.i.f. 
prices. 

Chromite.—Improved chromite market 
prices prompted the reopening of the 
Skoumtsa metallurgical-chromite mine in 
the Kozani area. By yearend, output 
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reached capacity level of 15,000 tons con- 
centrate containing 54 percent Cr203, II 
percent Fe, 4 percent SiO2, 9 percent 41203 
and 16 percent MgO. 


The refractory-grade chromite mining 
operations at Tsangli, producing an esti— 
mated 13,000 tons of concentrate in 1968. 
were continued, probably yielding a 
greater output in 1969 to take advantage 
of the favorable market. 


Copper.— The Hellenic Chemical Prod- 
ucts and Fertilizers Co. reported discovery 
of a 2-million-ton chalcopyrite-pyrite ore 
body in the Vathilakkos deposits on the 
Chalkidhiki peninsula. A $28 million con- 
tract was awarded the Roberts Construc- 
tion Company Ltd. of Johannesburg for 


construction of 1,200-foot vertical shaft, 
two 500-foot inclined shafts, and other 
underground workings. Ore extraction 


tenders were received from East Europe, 
the United Kingdom, the Republic of 
South Africa, and West Germany, but no 
contract decision was announced by year- 
end. 


Iron and Steel.—The_ steel industry, 
operating at less than 50 percent of capac- 
ity, continued to produce a limited variety 
of steel products, many of which were sus- 
tained by protective tariffs levied on 
potentially more competitive foreign 
imports. In an attempt to attain economic 
viability in the domestic industry the 
Greek Government has requested a feasi- 
bility study on the steel industry with 
emphasis on the proposed expansion of the 
Hellenic Steel Company's Thessaloniki 
plant. The proposed expansion would raise 
the plant's annual capacity from a 1969 
level of 300,000 tons of cold-rolled prod- 
ucts to 1.5 million tons of a full range of 
steel products. The expansion would 
involve an investment equivalent of $125 
million. 

Uranium.—Government-sponsored ura- 
nium exploration continued in northern 
Greece. The $1.5 million dollar equivalent 
exploration program covers a 4-ycar pcriod 
with the charting of the sedimentary 
basins at Kotyli and Xanthis scheduled for 
completion in 1969. 

Preparations were underway at the 
Democritus Nuclear Research Center for 
the construction of a nuclear reactor repre- 
senting an investment estimated at $2 mil- 
lion. Contracts for the purchase of the 11- 
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megavolt accelerator were placed in the 
Netherlands and the United States. 


NONMETALS 


Asbestos.—Exploration by the Gencral 
Mineral Exploration and Mining Develop- 
ment Corp., a subsidiary of the Hellenic 
Industrial Development Bank (HIDB), 
outlined a deposit of 15 million tons of 
chrysotile asbestos ore near Kozani in 
northwestern Greece. Hellenic Asbestos, an 
operating company of HIDB, may under- 
take deposit development and mill con- 
struction with a proposed annual yicld of 
30,000 tons of short fibre asbestos. 

Fertilizers and Fertilizer Materials.—Do- 
mestic production accounted for more than 
two-thirds of the nation’s manufactured 
fertilizers requirement. In a move to 
achieve greater self-sufficiency and a diver- 
sification of fertilizer types, Greece's lead- 
ing fertilizer producers have launched pro- 
grams aimed at expansion of existing 
facilities and construction of additional 
plants. Among these programs is the 
expansion of the Ptolemais fertilizer plant 
contracted to a West German consortium 
by the Nitrogenous Fertilizers Industry, 
S.A. At a total cost of $6 million, plant 
capacity will be increased by 50 percent, 
attaining an annual production capacity of 
50,000 tons of containcd nitrogen by 1971. 
The contract also includes installation of a 
7-million-cubic-foot ammonia gas synthcsis 
unit, and dependent upon company 
requirements, the plant will have an 
annual capacity of 145,000 tons of ammon- 
ium nitrate (34.5 percent nitrogen) or 
192,000 tons of calcium ammonium nitrate 
(26 percent N). 

Northern Greece Chemical Industries, 
S. A., completed a 65,000-ton-per-year capac- 
ity nitric acid plant and an 85,000-ton- 
per-year capacity ammonium nitrate plant 
at Thessaloniki in October 1969. 

Hellenic Chemical Products and Fertiliz- 
ers Co. has replaced two existing phos- 
phoric acid units by a single larger unit at 
its Drapetsona plant, as well as expanded 
its N-P-K complex fertilizer unit. Addi- 
tional investments were made for storage 
and packing facilities at the plant, raising 
total investinent to $11.3 million. 

The Greek Government approved plans 
submitted by Phosphoric Fertilizers Indus- 
try Ltd. for establishment of complex ferti- 
lizer production facilities at the Nea Kar- 
vali plant at a cost of $33 million. 
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Magnesite.— The significant increase in 
magnesite production was attributable to 
expanded mining operations and addi- 
tional dead-burned kiln capacity at the 
Mantoudi deposit on Euboea Island, oper- 
ated by Société Financiere de Grèce, S.A. 
Total kiln capacity was reported at 100,000 
tons after the installation of a third rotary 
kiln in 1968. Technical improvements in 
all three kilns, however, increascd total 
dead-burned magnesite capacity to 140,000 
tons in 1969, with actual production 
reported at 119,000 tons for the year. Pro- 
duction from a fourth rotary kiln is 
planned in 1970. This kiln, valued at $2 
million, wil! bring total annual kiln capac- 
ity to 200,000 tons. 

A new magnesite dressing unit was com- 
missioned in 1969 at Paraskevorema near 
Mantoudi with a  100,000-ton-per-ycar 
capacity, bringing total dressing capacity at 
Mantoudi to 400,000 tons. 

Salt.—Construction of a 630,000-ton-an- 
nual-capacity solar salt facility was under- 
taken near Messolonghi lagoon. At a later 
date, facilities for the annual production 
of 30,000 tons of refined salt, 60,000 tons 
of sodium sulfate, and 25,000 tons of 
hydrated lime will be added. 


MINERAL FUELS 


Lignite.—Expanded operations at the 
Megalopolis and Ptolemais mines were 
major factors in the lignite industry's 22- 
percent increase in production over the 
previous ycar. The electric power industry 
consumed about 85 percent of the 1969 lig- 
nite output, nitrogenous fertilizer manufac- 
tures consumed about 10 percent and the 
remaining supply was consumed in briquet 
manufacture and domestic heating. Increas- 
ing demands for clectric power have 
prompted mine mechanization and devel- 
opment activities which should yield on 
anticipated 10 million tons in 1970 and 15 
million tons by 1972. 

Petroleum.—While Texaco Overseas 
Petroleum Co. launched offshore explora- 
tory studies in the Thermaic Gulf with 
plans to spud in a well carly in 1970, the 
Greek Government entered into negotia- 
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tion with three additional U.S. firms for 
offshore exploratory contracts. An-Car Hel- 
lenic Oil Co., a subsidiary of An-Car Oil 
Co. (Boston, Mass), received a 10,000- 
square-kilometer concession near Zakinthos, 
Cephatonia, and Kylline Islands in the 
Ionian sca, with an investment commit- 
ment of $4.5 million in a 5-year period. 
Ada Oil Exploration Corp. (Houston. 
Tex.) was awarded a 4,000-square-kilometer 
concession near Limnos Island with an 
investment commitment of $7.2 million for 
geophysical and exploratory drilling within 
a 5-ycar period. Occanic Exploration Corp. 
was awarded an exploration concession, in 
an 8,000-square-kilometer area off the coast 
of Thrace with an investment commitment 
of $5 million. 

Although the refining industry, based 
entirely on imported crudes, processed 
about 4.5 million tons of petroleum in 
1969, product imports approached 2 mil- 
lion tons emphasizing the necessity for 
expanding Greek refining facilities. Con- 
tracts for expansion of existing facilities 
and the construction of a third major 
refinery were under negotiation. The pro- 
posals included the expansion of the 
State-owned 1.8-million-ton-annual-capacity 
Aspropyrgos refinery and the 2.7-million- 
ton-annual-capacity Esso-Pappas refinery in 
Thessaloniki as well as the construction of 
a third refinery of 7.5- to 10-million-ton 
annual capacity. The expansion and con- 
struction concessions were an integral part 
of a complex industrial investment package 
with Aristotle Onassis and Stavros Niarchos 
as principal investors. 

A contract for the management and 
operation of the Aspropyrgos Government- 
owned refinery was awarded to Omega 
Petroleum, S.A. (Aristotle Onassis), on 
February 13, 1969. However, the contract 
may be terminated if the Stavros Niarchos 
interests should gain equity in the plant. 


The Seka Corp. (Greek) announced con- 
struction of a $17 million lubricants plant. 
The project is scheduled for completion in 
1972 with a 75.000-ton- annual capacity, 
which will be more than sufficient to sat- 
isfy Greek consumption. 


The Mineral Industry of Hungary 


By Joseph B. Huvos 


Hungary produces few minerals; only 
bauxite was significant by world production 
standards in 1969. The production of min- 
eral fuels, iron, and steel was important 
only for Hungary's domestic economy. Sub- 
stantial imports were necessary to satisfy 
demand for most minerals except bauxite 
and low-rank coals. 

Major events in 1969 included allocation 
of $23 million? for construction of two 


\ 


new bauxite mines, a $15 million credit 
agreement with a western banking consort- 
ium to purchase modern machinery for the 
aluminum industry, further concentration 
of Hungary's coal industry, a startup of 
production of the Visonta opencast lignite 
mine and of a 100-megawatt generating 
unit, and increased production of crude 
oil and natural gas in the Szeged region. 


PRODUCTION 


Production of brown coal (lignite) , Hun- 
garys most important mineral, declined 
slightly because of the closing of smaller 
and inefficient mines. The production of 
bauxite, Hungary's most important export 
mineral, remained approximately the same. 
Increasing oil production from the Szeged- 


Algyó region compensated for decreasing 
output in southwest Hungary. 


1 Foreign mineral specialist, Bureau of Mines, 
Washington, D.C. 

2 Where necessary, values have been converted 
from Hungarian Forints (FTs) to U.S. dollars at 
the rate of FTS 30—US$1.00. 


Table I.— Hungary: Production of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 v 
METALS 
Aluminum 
Bauxite ͤ·Ü˙’¹bÜu² ͤ ñũ—. ꝛ%¾ ⁵ A d Sic thousand tons 1. 650 1. 959 1,985 
Aufl T8 do 828 881 415 
Metal: 
Cöö˙Ü6b(b(1ir a te eee eens 61,796 63,088 64,468 
Semimanufactures, unalloyed.......................... r 55,289 NA NA 
Semimanufactures, alloyed............................. r 16,459 NA NA 
Copper, refined... .........-.. 22. LLL LLL LL Ll LL Ll cL ll 2 ll. eee 1,308 1,140 1,092 
Iron and steel: 
IFOR.ORA. 222 c cue AAA thousand tons 715 638 456 
Pig iron: 
Forsteédl. ul ce eee ee ae do.... 1,645 1,625 21,764 
, . . EcL do 10 18 NA 
Ferssldſdaſaſaſaſaſa eke eee nb eres Se do.... 14 NA 14 
Steel ns 88 do 2,739 2,903 8,036 
Rolled products.....-------------2---- -2-2 ------- do 11,768 1,983 2,200 
Manganese ore, „„ do 209 e 209 156 
NONMETALS 
Bentonite, crude. ....................--.......- thousand tons.. 84 84 92 
Cement -sose ¼ -m é . mfg . E ey do 2, 656 2,801 2,564 
D ³¹rð’iiſi. ⁰ ote do 651 NA NA 
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Table 1—Hungary: Production of selected mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity ! 1967 1968 1969 » 
NONMETALS—Continued 
Fertilizers: 
Nitrogenous: 
Gross weight (with 20.5 percent N:) thousand tons r 901 1,196 1,460 
/ Ne content... LK ———————— do.... 168 245 800 
Phosphatic: 
Gross weighgn!!t Lc c c Lc cl lll 2... do.... t 827 846 916 
P20, content... eG es ees et ese lessees do.... 153 157 170 
Kaolin, crude and washed..............................- do.... 66 66 60 
Lime, calcined. ....................... eee eee do.... 800 788 691 
TTP ean ee dice su REM. bone do.... 89 89 110 
Sulfur, elemental... Loco c use ce bee eee veces eeees 8,500 3, 500 8, 500 
Sulfuric Seid: . cR d ER EH EM CE thousand tons 424 446 455 
MINERAL FUELS AND RELATED MATERIALS 
Coal: 
Bituminous....................- llli. lll eee thousand tons 4,058 4,242 4,128 
UU ² ² et ẽ ² ↄꝰↄ AAA ³ AAA te de do.... 19,591 19,881 3 22 368 
. ³ð -V ĩͤ . ͤ ce doe iae do 8,386 8,090 $ 
Coke and products: 
Coal coke se coiws esotas as do.... 1,198 1,203 1,216 
Of which coke oven coke. ......................- do.... 649 500 NA 
Brown coal semicoke 5... gk do.... 54 17 NA 
Black pitch (from hard and brown coal)............... do.... 16 11 NA 
Fuel ming ⅛⁊—»V en etae do.... 1,068 1. 288 1,310 
Gas: 
Natur: ³¹ ½ mmm. a 8 million cubic feet.. 72, 218 95,031 119,178 
Manufactured... ......... 2. LL LL LL cce LLL ll lll. do.... 20,165 20, 285 20, 680 
Petroleum: 
Crude (specific gravity 0.91 in 1969) thousand tons 1,686 1,807 1.754 
Natural gasolinnn“““VEhVʃsnß/ß! c cl eee lll... do.... 63 62 60 
Refinery producta: 
Gasoline d ⁰ꝛ eee hed oe ewes do.... 607 129 616 
, d me Enbxuidce em do.... 2 4 1 
PF; eco eestor AA do 1.261 1,891 1,526 
Fuel oil.............. sau dn eR i -vut̃ do.... 1,801 1,969 2,016 
Lubricanta: 
Oils cT y do.... 78 84 ) 162 
OTT. E E E SE A e EE do.... r 68 62 
Paraihn, erüde ..... 7,886 9,671 NA 
Bitumen, natural and re fine thousand tons 580 569 NA 


e Estimate. > Preliminary. r Revised. 


NA Not available. 


! In addition to listed commodities, Hungary produces arsenic, copper, gallium, gold, silver, lead, uranium, 


zinc, diatomite, and peat. 
2 Including ferroalloys. 
3 Including lignite. 


From the official trade returns of the United Nations. 


Sources: Statisztikai Évkónyv 1968 (Statistical Yearbook 1968), Kózponti Statisztikai Hivatal, Budapest, 
1970, pp. 394, for the years 1967 through 1968. Figures for 1969 were taken from U.S. Foreign Service despatches 
from the U.S. Legation in Budapest and from the files of the U.S. Bureau of Mines. 


TRADE 


During 1968 the pattern of Hungary's 
foreign trade in mineral commodities did 
not change substantially. The country im- 
ported most of its mineral requirements, 
such as nonferrous base metals, iron ore, 
high-rank coal, coke, and crude petrolcum. 
Bauxite, alumina, manganese ore, and vari- 


ous semimanufactured products were ex- 
ported. Principal trading partners were the 
U.S.S.R., and other Communist countries, 
which provided most of the fuel, iron ore, 
and metals. Definitive data regarding ori- 
ginal destination were not available. 
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Table 2.— Hungary: Exports of selected mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 
METALS 
Aluminum 
Bull.. -———————— thousand tons 668 665 
Aluminl. oue cu saque eru E 8 O... 245 361 
Ing0U... ⁵ ĩ A ²³˙¹¹¹¹¹.A ⅛˙•˙·- AE SEE E E 19,626 47,529 
Serap Mem qr c e a A ie e a tanh ĩͤ ĩͤ ( a nO 4,879 4,693 
COD DG? SCTE =o oc 5552 ˙¾˙¾ Own!!! 3K. annaa release 2,136 2,358 
Iron pnd cle 
J ð J) a ale ⁵ ] Ü ee Dae PER ĩâ2Auĩ aha 79,496 68 , 488 
Rolied produca, excluding pipes thousand tons. . 50 896 
Pipes eis y do r 46 87 
Lead ores and concentrate 2,903 9,048 
Manganese ores I... o cee asc een ²ꝛ·ꝛ⅛ͥ Y qu mewissis s Me aS e Eee 8,690 5,852 
Zinc ores and concentrates ! |... 2.22222 ccc cL LL c ca c LLL „„. NA NA 
NONMETALS 
Cement... cL caula f mt (yy 88 thousand tons.. 247 219 
Clays, all kinds (bentonite) J) ³ðâ5A ³ðV5 8 r 668 665 
Cm ]·⅛¾m DERE 8 NA NA 
MINERAL FUBLS AND RBLATED MATERIALS 
SCJJ!Jü(ü ⁵³ e Luce iat M Ead thousand tons.. 1142 180 
Petroleum refinery products 
e y . deep EE do 218 244 
l!!! ͥͥͥͥͥ‚‚Aʃ ow uec mud do 217 240 
Hair y IER da EE SWe d HE EE 0.... 47 560 
Fuhr ³x 7“ð ð ß ⁰ Veet Oe Eata r 10,694 28,714 
FI.... el med ME EL e diets thousand tons r 18 1 
r Revised. NA Not available. 
! Statistical Office of the United Nations, New York, 1968. 
Source: Official trade returns of Hungary, unless otherwise noted. 
Table 3.— Hungary: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 
METALS 
Aluminum ingots 1... 2... LLL ee lll lll cs ee nee r 20,633 65,265 
Cadmium 15s e e uae Mcd euis 2 30 NA 
Chromite: eo eu ce Eoi nai apasand EE eee bee enaa a aaa sadas 3 11,000 211,000 
Copper and copper product 1 8,962 218,000 
Iron and steel: 
Ill ³oW¹w MERE ETE seeks thousand tons.. 2,808 2,830 
Pig ifo -z 062 eesti ess Seen cet estore ae LL IL cee 0...- 163 196 
Ffionlle·ſdſgſſſſſagagſ —— ed On ces r 28 40 
Seciman facture: excluding pipes is Meg t Sate ; e EU 0 149 134 
FCC! ↄ]]¼ œ ³ ͥ ⁵ T ace suet ed eee ʒ ic desee r 11,499 12,977 
TIR oos awe drei ars aes uu cu s Eque D e long tons * 1,195 283 
//öÜ·Ü.ð¼¹iiÿ «⁵¹'- dd AM eR RU MEL E r 16, 186 18,228 
NONMETALS 
,, l.p oe eee . d ND Led 14,114 218,800 
I/; wur Wwe poems Eaedem a ee e are 11,000 2900 
, ß ß ß okana aa a E 64. 965 68, 149 
Copper aullale ß e secat ia at ege 11,776 4,846 
Fertilizers: 
Sins ... ⁵ð 8 thousand tons r 211 503 
f c ORE c ee eee EE EC do.... r 337 387 
Peprle““eeesess snaakse onnee 0...- r 135 146 
Fire Nl o» Meer CPP d 64,925 NA 
FP ͥ ³˙¹imAu ³⁵⁰ wid ³ 0 e uiu eR Em A um e mM M Eod end ? 1,500 1 1,300 
Magnesite, calcined.....--..-.---.--------------------++--------2------ 71.777 18,833 
Porites, DUE zoe era aov ⁵ d . m mu thousand tons 1 148 
Foppe ⁵]i]́Ä:!“ 0 494 NA 
Salt, all kindi.. . . Ri eR e KE aaa E (o em 215 291 
Zünden do 168 246 
' mm mt 8 do... 81 45 
MINERAL FUELS AND RELATED MATERIALS 
eie, ß e aed thousand tons 521 491 
G ĩo e . ata M ue do 1.742 1,661 
Coke, blast furnace. 6 oon ecco ß m Ra EE ERA ERE ME NEC do.... 1,156 1,166 
%%%%%éͤ—ʒ ꝛ w ⁰myrt RS million cubic feet. - 7,063 7,068 
Petroleum 
6 ñ⁵˙.¹ :::; ⅛ð³A Ea MU thousand tons.. r 2,956 8,220 
Refined producta 
C77 Ü˙ͥ˙....ßddfdy0fßßꝗ57G cae dee Hd c cd RM E RE do.... 71 78 
, . amd eeu Meu ne ...do.... 130 147 
Hing ð«⁊7œ ar Roger eo olt d do.... 846 833 
ien, t . es zx au de do.... 28 10 
* Revised. NA Not available. 


1 Source: Statistical office of the United Nations, New York, 1968. 
3 Partial figures from the official] trade returns of the U.S.S. R. 


Source: Official trade returns of Hungary, unless otherwise specified. 
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COMMODITY REVIEW 


METALS 


Bauxite and Aluminum.—In 1969 Hun- 
gary maintained its position as a major 
European bauxite producer, with about 4 
percent of world production. It is expected 
that production will increase by more than 
50 percent by 1985 to about 3 to 3.5 million 
tons per year. 

The Hungarian Government announced 
recently the allocation of funds for construc- 
tion of two new bauxite mines. An expen- 
diture of $14 million is planned at Rák. 
hegy, Fejér County, to develop a mine with 
an output capacity of 350,000 tons annually 
by 1971. A second mine project, involving 
a $9.1 million investment and a production 
capacity of 400,000 tons annually, was be- 
gun at an undisclosed site. 

Hungary has four alumina plants, Ajka 
Inota, Almásfüzitó, and Mosonmagyarévar, 
the largest being Ajka, with a 130,000-ton 
annual output. A new 120,000 ton-per- 
year plant is scheduled to be commissioned, 
also at Ajka, in 1971. 

Hungary's two aluminum smelters are 
located at Tatabánya and Ajka. Electricity 
for both smelters was supplied by local 
thermal powerplants. As Hungary is short 
of power, only about one-third of the do- 
mestic output of alumina is converted to 
metal. As a more economical alternative, 
alumina is exported on a toll smelting basis 
to Volgograd in the U.S.S.R. and reim- 
ported as metal for fabricating purposes. 
About 75,000 tons per year of alumina also 
is to be exported to the Austrian smelter 
of Vereinigte Metallwerke Ranshofen- 
Berndorff A. G. 

Hungary's National Bank has concluded 
a $15 million credit agreement with Bolsa, 
a consortium of unidentified Western bank- 
ing establishments. Funds are to be used 
to provide Hungary's developing aluminum 
industry with modern machinery from the 
West. 

According to 1970 plans for the alu- 
mium industry, production values should 
increase an average 15 percent during the 
year with the greatest increase (40 percent) 
to be expected in the area of semifinished 
products. 

Iron and Steel.—As in the past, Hungary 
imported about four-fifths of the iron ore 
used by the steel industry in 1969; the 
remainder was of domestic origin. 


Plans were said to have been made for 
Hungary to participate in investments de- 
signed to develop the ferrous metallurgical 
sector of the Soviet Union. Hungary's steel 
requirements are reportedly increasing by 
130,000 to 150,000 tons per annum, and 
total demand is expected to reach 6 to 7 
million tons, double the present figure, by 
1985-90. The increased demand will be 
satisfied by purchases of Soviet steel prod- 
ucts. 


A new rolling mill for alloy steel sheet 
was reported to be under construction at 
the Lenin Foundry works in Diósgyór. The 
Ernst Thaelmann works of Magdeburg in 
East Germany will supply and install ma- 
chinery for the new rolling mill, worth 
about $20 million. 


NONMETALS 


In 1969, Hungary was essentially self- 
sufficient in cement, lime, clays, and bento- 
nite, though some cement was imported 
from Rumania to alleviate a temporary 
shortage. A number of nonmetallic minerals, 
such as asbestos, cryolite, phosphate rock, 
salt, sulfur, and pyrites, had to be imported, 
to meet domestic needs. 


Chlorine.— Test runs were performed on 
the new alkali-chloride electrolysis plant, 
the equipment of which was imported from 
East Germany, at the Borsod Chemical 
Combine (BVK). Design capacity was re- 
portedly 15,000 tons of liquid chlorine and 
17,500 tons of caustic soda per year for the 
domestic aluminum industry. 


Fertilizers.—During the last 8 years, Hun- 
gary's output of nitrogen fertilizer has in- 
creased almost fivefold in value. The first 
nitrogen fertilizer plant was built in Vár- 
palota, based on the gasification of lignite, 
the product being calcium-ammonium ni- 
trate with 15.5 percent nitrogen, soon raised 
to 20.5 percent. When the BVK was built 
in the late 1950’s near Kazincbaczika, it 
was based on domestic natural gas. While 
small gas imports were received from Ru- 
mania, the Hungarian nitrogen industry in 
1969 was based almost wholly on domestic 
resources of natural gas, and a significant 
network of oil and gas piplines has been 
built. Soviet gas is to be delivered by the 
mid-1970's through Czechoslovakia. The 
BVK ammonia plant was being replaced by 
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a new 450-ton-per-day unit. The complex 
also includes plants for production of urea 
and caprolactam. 

The last of three nitrogen complexes of 
Hungary, the Tiszapalkonya Complex 
(TVK) at Tiszapalkonya on the river Tisza 
not far from Miskolc, has an ammonia 
capacity of 560 tons daily (N,). There were 
also plants producing nitric acid, ammo- 
nium/calcium nitrate, and urea. 

As of 1969 it appeared that Hungary will 
be self-sufficient in nitrogen products by 
the mid-1970's. 

It was reported that the Veszprém Heavy 
Chemical Industry Research Institute has 
devised production technology for a new 
nitrogen fertilizer called Calurea, consisting 
of calcium nitrate bonded with urea, of 46 
percent nitrogen content. 

Graphite.—Significant graphite deposits 
were reportedly found near the locality of 
Edelény, north of Miskolc. 

Kaolin.—It was reported, that Kaolin 
deposits found in the Füzérradvány area, 
Borsod County, will be sufficient to supply 
Hungary for the next 25 years. Deposits 
exploited during 1969 were becoming de- 
pleted. 

Magnesite.—According to plans the Mag- 
nesite Industry Works will build, near the 
village of Tiszavarkony, a 50,000 ton-per- 
year plant for manufacturing synthetic 
magnesite, to be commissioned in 1972. 
Carbon dioxide for the process, sufficient to 
supply the plant for more than 75 years, 
was said to be available from nearby 
springs. 

Sulfur.—The Komáromi Koóolajfeldogozó 
Vállalat (Komárom Oil Refining Co.) has 
installed a sulfur recovery unit at its Szóny 
refinery, near Komárom. The plant was 
built with equipment from the U.S.S.R, 
design capacity being 4,800 tons of sulfur 


per year. 
MINERAL FUELS 


During 1969 low-rank coal remained the 
principal source of energy in Hungary. The 
combined share of the energy market sup- 
plied by natural gas and petroleum in- 
creased to about 41.7 percent, and is to 
increase to 56.6 percent by the end of the 
fourth 5-year plan in 1975. Fuel imports 
from the U.S.S.R. in 1969 increased. 

Coal.—Output of coal and lignite de- 
creased in accordance with plans for con- 
centration and improvement in the pro- 
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ductivity of the mining industry. In 1965 
there were 124 collieries with a daily pro- 
duction of 770 tons each. It was planned to 
reduce the number of collieries to 83 by 
1970, with an average daily output of 1,020 
tons, and to 70 collieries in 1975 with 1,200 
tons each. 

The proportion of coal produced mechan- 
ically rose from 20 percent in 1968 to 33 
percent in 1969. Ninety percent of the coal 
produced was transported by conveyors, as 
compared with 83 percent in 1968. In No- 
vember, continuous production started at 
the Thorez opencast lignite mine at Visonta. 
An excavator of 460 tons per hour capacity 
was feeding a conveyor system to the power- 
plant. 

The Zobák mine in the Mecsek coalfield 
went on stream in October, with a pro- 
duction of 3,000 tons per day. The depth 
of the mine was 2,100 feet. 

Nuclear Power.—It was reported that the 
fourth 5-year plan (1971-75) contemplates 
construction of a 860-megawatt nuclear 
powerplant on the Danube River near Paks, 
in cooperation with the U.S.S.R. 

Petroleum and Natural Gas.—Drilling 
and Production.—In the Szeged hydrocarbon 
basin 260 oil and gas wells have been 
drilled out of a planned 600. Twenty-one 
layers containing hydrocarbons have been 
discovered at depths between 3,400 and 
6,450 feet. Ten of the layers contain petro- 
leum, while 11 contain natural gas. Plans 
call for annual extraction of 1 million tons 
of oil and 70 billion cubic feet of natural 


s. 

The National Oil and Gas Industry Trust 
will spend $50 million for prospecting. 
Driling will be extended to the area of 
Kisalfóld, Békés County, the West Trans- 
danubian area, and the Jászágo area, and 
prospecting continued in the Szeged-Algyó 
areas. It has been estimated that only one- 
third of the economic deposits have been 
tapped for production. 

Refining.—Hungary's refining capacity in 
1969 was about 6.5 million tons per year. 
This capacity was distributed among five 
refineries, as follows: 


Refinery Annual capacity 
(million tons) 
Százhalombatta |... . 3.5 
S7ONY | 25 bie ge Se 2.0 


Pét 
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According to present plans Százhalom- 
batta is to be expanded by 3 million tons 
by 1975, and a new refinery of 5 million 
tons was planned at an unspecified location 
in north Hungary. 

Trade and Distribution.—Increasing 
amounts of crude oil were imported by the 
Barátság (Friendship) pipeline from the 
U.S.S.R. The Friendship II pipeline, parallel 
to Friendship I, is to be laid before 1975. 
Its diameter will be 560 millimeters as com- 
pared with the 400-millimeter diameters of 
the Friendship I. Upon completion im- 
ports from the U.S.S.R. are to increase to 
6.5 million tons per year. 
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In addition to imports from Soviet and 
Egyptian sources import requirements in 
the early 1970's are expected to increase by 
0.5 to 1.0 million tons per year. A sub- 
stantial part of this will be purchased from 
the National Iranian Oil Company. 

Natural gas reserves were estimated at 
about 4,000 billion cubic feet in 1969. Ex- 
pected annual production by 1975 is 158 
billion cubic feet. It is planned to import 
about 85 billion cubic feet per year via an 
extension of the U.S.S.R. pipeline from 
Czechoslovakia. 


The Mineral Industry of India 


By Charles L. Kimbell * and Charles W. Sweetwood : 


India's mineral industry in 1969 again 
registered gains in most traditional mea- 
sures of its growth and development. The 
value of crude mineral output stood at a 
new high of nearly $543 million,’ value 
of mineral commodity and mineral product 
exports reached $386 million, and the value 
of mineral commodity imports declined to 
$634 million, reflecting increased self-suf- 
ficiency in many commodities. 

Mining alone reportedly contributed of 
the order of 1.1 percent to India's gross 
national product (GNP), which for year 
ending March 31, 1970, was estimated at 
$43.18 billion. In addition to the contribu- 
tion of mining and quarrying operations, 
mineral processing (included statistically in 
Indian sources as an inseparable part of 
"large scale manufacturing") presumably 
made a contribution several times that of 
mining and quarrying. Thus the nation's 
total mineral industry contribution to the 
GNP presumably was of the order of 4 to 
6 percent. 

In the case of mineral commodity trade, 
India improved its trade balance position 
again in 1969, as imports of these mate- 
rials declined and exports advanced 
slightly, but nevertheless, the nation re- 
mained a net importer of mineral com- 
modities, with a deficit of the order of al- 
most $248 million, chiefly due to 
petroleum and manufactured fertilizer im- 
ports. 

As in past years, despite a substantial 
growth in production levels, a number of 
elements of India's mineral industry oper- 
ated below rated capacity, and efforts to 
increase capacities to meet anticipated pro- 
duction goals were continued. This situa- 
tion is most noticeable in the coal and 
steel industries but also affects other min- 
eral industry sectors. 

Recently released data of the Indian 
Ministry of Labor, Employment and Reha- 
bilitation covering the year 1968 indicate 


that the nation's mineral and mineral- 
based industries employed a total of nearly 
1.4 million persons, roughly 7 percent of 
India's labor force, as follows: 


Persons 
Industry sector employed 
(thousands) 
Mining and quarrying: 
OBL. vla d.i 895 
Limestone and dolomite. ....... 59 
Iron ore 52 
Manganese... ................- 37 
MiB. 0 te eee eee 17 
Gold. sec) olsen eed es Qus 12 
Sr NES 10 
Petroleum 9 
CHO 52225 ee 1 a 68 
Subtotalalll .- 644 
Nonmetallic mineral products. ...... 246 
Iron and steel 229 
Nonferrous metals 56 
Metal products. ................... 205 

Tot]: bs Sate 1,879 


Of the total mining and quarrying labor 
force about half are union members, and 
of the workers engaged in the processing 
sectors, most are, at least in name, union 
affliated. Labor unrest continued through 
1969 and in some industry sectors intensi- 
fied. In coal mining, there were 153 strikes 
and 5 lockouts in 1969 (174 strikes and 2 
lockouts in 1968), with a time loss of 
625,000 man days (350,000 in 1968). In 
mines other than coal mines (also exclud- 
ing oilficld operations), there were 100 
strikes and six lockouts with a total loss of 
852,000 man-days (400,000 man-days lost in 
1968) . ‘ 

Active mineral operations (including oil- 
fields but excluding disassociated gasfields) 


1 Physical scientist, Bureau of Mines, Washing - 


n, D.C. 
? Minerals attaché, U.S. Embassy, New Delhi, 
India. 

3 Where necessary, values have been converted 
from Indian Rupees (Rs) to U.S. dollars at the 
rate of RS1—US$0.133. 
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numbered between 2,800 and 3,100 during 
1969. Official Indian sources list 2,801 
mines as of January l, 1970, but appar- 
ently did not include some mica mines 
and iron mines that produced during 1969. 
Most numcrous were coal mines, of which 
792 were listed, followed by mica mines 
(477 officially listed, unofficial estimates 
total 650), and iron mines (160 officially 
listed, other suorces indicate 235 in opera- 
tion during the year). These three com- 
modities, together with five others account 
for about 90 percent of all actively ex- 
ploited deposits. The other five commodi- 
ties, together with the officially listed num- 
ber of mines producing were Limestone— 
247; manganese ore—219; china clay—103; 
steatite—98; and gypsum—95. 


Mineral exploration activity continued at 
a rapid pace in 1969. The Geological Sur- 
vey of India (GSI) accelerated its field ef- 
forts, particularly in nonferrous metals, 
groundwater investigations, geophysical 
studies, and mapping. Also, the GSI, in co- 
Operation with the Indian Bureau of 
Mines, continucd with a program of ree- 
valuation of India's proved and indicated 
ore reserves in light of current operating 
costs and market values. (Results of this 
effort for some commodities have been in- 
cluded in the Commodity Review section 
of this chapter.) 


The U.S. Agency for International De- 
velopment (AID) sponsored nonferrous 
metals-oriented mineral survey, “Operation 
Hardrock”, moved into its third and final 
phase during 1969. Phase I (aerial geo- 
physical surveys of selected areas) was 
completed in 1968; Phase II (geological, 
geophysical and geochemical ground fol- 
lowup) began in 1968 and continued into 
1969, and Phase III (core drilling in indi- 
cated anomalies) was well underway at 
ycarend, with detection of additional vcin- 
type copper mineralization in the vicinity 
of the already discovered Khetri deposit in 
Rajasthan. The AID-sponsored “Operation 
Softrock” in Uttar Pradesh, aimed at dis- 
covery of commercial phosphate minerali- 
zation was almost completed by yearend 
1969, with only some metallurgical studies 
incomplete at that time. Unfortunately, re- 
sults were disappointing from an economic 
viewpoint, owing to the probable high cost 
of operations brought on by (1) inaccessi- 
bility; (2) difficult mining conditions; (3) 
limited reserves; and (4) necessity of bene- 
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ficiating virtually all ores produced. 

In addition a United Nations-aided 
nonferrous metals airborne geophysical 
study (similar in concept to "Operation 
Hardrock”) continued thoroughout 1969 
and recorded some success in the Maman- 
dur area of Tamil Nadu. Here, reserves of 
2 million tons of ore containing 5 percent 
combined lead, zinc, and copper have al- 
ready been proved, and other nearby oc- 
currences detected. by the program are 
expected to prove to contain sufficient mate- 
rial to justify a full-scale mining and proc- 
essing operation. 

In the field of oil exploration, efforts 
continued onshore with no remarkable 
finds in 1969 in either the Cambay or 
Assam arcas, while preparations were un- 
derway for an early 1970 start on shallow 
offshore exploratory drilling. Deep water 
offshore drilling to test the so-called ‘‘Bom- 
bay High" anomaly remained a subject of 
debate, with no decision at yearend as to 
whether India would attempt such a proj- 
ect wholly on its own or with assistance 
from foreign firms with experience in this 
difficult type of work. 

Heavy Government involvement in min- 
eral commodity trade continued in 1969, 
with the Minerals and Metals Trading 
Corporation monopolizing exports of iron 
ore (except that from Goa), manganese 
ore, and coal, and being active in export of 
other commodities; while the State Trad- 
ing Corporation exported cement and salt 
among other commodities, and regulated 
imports of sulfur, phosphate rock, and 
mercury as well as of other commodities. 
In addition, the state owned Indian Oil 
Corporation was the sole purchaser of im- 
ported petroleum refinery products (except 
lubricants) . 

The revised fourth 5-year plan (April 1, 
1969, to March 31, 1974) calls for the in- 
vestment during the plan period of $3.88 
billion for industrial and minerals-metals- 
fuels oriented projects, including $1.32 bil- 
lion for metals industry development and 
$0.95 billion for minerals including petro- 
leum. This planned investment may be 
compared with a tota] Central Government 
investment in public sector mining and 
manufacturing projects of $5.23 billion as 
of March 31, 1969, which included $1.74 
billion invested in the steel industry, $0.56 
billion invested in petroleum, and $0.43 
billion in other minerals and metals proj- 
ects. 
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Under the revised fourth 5-year plan ex- 
pansion of the public sector role in opera- 
tions is slated to continue. While 
expansion of existing private sector opera- 
tions and opening of new private sector 
ventures in the minerals field are not pro- 
hibited, it is clear that in keeping with its 
Industrial Policy Resolution of April 1956, 
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the Central Government is continuing to 
pursue a policy of intensive public sector 
development. Private sector growth will be 
limited to those projects deemed in the 
national interest but which the Central 
Government is unable to undertake for fin- 
ancial or technical reasons. 


PRODUCTION 


While the percent increase in India's 
crude mineral output value between 1968 
and 1969 was attributed in some degree to 
expanded output for most major and 
many minor commodities, the sharp 21.2 
percent value rise for bituminous coal ov- 
ershadowed other gains on a dollar basis. 


The preeminence of that commodity, 
which alone accounted for about three- 
fifths of total crude mineral output value 
in 1969, is shown in the following tabula- 
tion, which gives crude mineral output 
value by major commodity groups: 


Commodity group 


Million dollars 


1967 1968 1969 

Metallic minerals: 
J’ↄꝛ7t:::: ⅛ • K ðG UEM E AL Le dg s ebd 45.27 50. 18 54.38 
Nonferrous. occu unos eA 2 reece 12.05 15.02 15.91 
Süße.... Ei ie ue ee awe 57.32 65. 15 70.24 
Nonmetallic minerals 89.89 47.76 55.32 

Mineral fuels: 
Bituminous collhlli „„ 265.21 269.52 326.65 
LIgHit8- u.c on uu ¾ e miu sc D dic Lu um Be OS 10.16 10.45 11.35 
Petroleum, crude ᷣ )))) / 61.18 63.15 15.00 
(eT NES DiLIE ARI EI—-——C————--—-—-———erT-——— — —À,. 2.79 3.63 4.38 
Subtotal cute Euntes odore ͥ˖ dd e rade aie Ts 339.34 846.75 417.88 
6? ĩ³˙.¹o¹.⁵o¹ͥv¹w ⁵ĩ⅛⁵²n dichte cea Soc ote 436.55 1469.66 542. 94 
r Revised. 


1 Estimated, applying a value of $1.45 per barrel produced. 
2 Estimated, applying a value of $0.17 per thousand cubic feet produced. 


The increase credited to bituminous coal 
was chiefly the result of the assignment of 
higher unit value to coal output; physical 
production advanced only about 3.3 per- 
cent over that of 1968. 

Indian sources do not assign a value to 
petroleum production and the $1.45-per- 
barrel figure used in estimating this com- 
modity’s output value in the preceding 
tabulation is only arbitrary. Nevertheless 
the figures emphasize the importance of 
domestic coal relative to crude oil, despite 
the 18.8-percent increase in the value of 
crude oil output in 1969. Similarly, natural 
gas value figures have been estimated on 
an arbitrary basis, but at almost any rea- 
sonable price, natural gas remains by far 


the least important of India's mineral 
fuels. 


The $4.2 million, 8.4-percent increase ac- 
corded to ferrous metals for 1969 was 
chiefly due to a $3.5 million increase rcgis- 
tered for iron ore. An increase in the per 
ton valuation of manganese ore, coupled 
with a modest rise in output, made that 
commodity's contribution to the ferrous 
metal total increase about $700,000. 

Among the nonferrous metal ores, in- 
creases in output of bauxite, copper ore, 
and silver more than compensated on a 
value basis for lower production levels 
credited to gold mining, lead-zinc mining, 
and ilmenite-rutile sand recovery. 

Most crude nonmetallic mineral com- 
modities showed gains both in terms of 
volume and value of output, but the bulk 
of the increase was credited to greater out- 
put of salt and limestone, Although of lit- 
tle significance in terms of total nonmetals 
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output value, the advent of phosphate 
rock mining in India was a noteworthy 
event in 1969. 

Among the metals and other mineral-de- 
rived products produced in India, the most 
significant gains in 1969 werc in output of 
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refined petroleum (as the nation's ninth 
refinery came on stream) and cement. The 
stecl industry and the aluminum industry 
recorded modest gains, while copper and 
zinc smelter output advanced only margin- 
ally and smelter lead output fell. 


Table 1.—India: Production of mineral commodities 
(Metric tons unleas otherwise specified) 


Commodity ! 1967 1968 1969 » 
METALS 
Aluminum: 
Bauxite, gross weight kk 788.526 | 936,290 992,000 
Metal, primary e ³ð—A ⅛ĩð y coe 8 96.223 120.100 131.160 
Antimony, metal (regulus) ; 921 821 880 
Beryllium, beryl, gross Weight 11. 300 * 1,300 * 1,300 
% ſ.b:. d eee a eee, 8 41 59 
5 chromite, gross weiggnnꝶ . 22 22 c LL LL LL lll l.l. 109,585 205. 659 216.741 
opper: 
Mine output, metal content ................ LL LLL ll lll lll. ll. 8.600 9,272 10.060 
Metal refined, primary onlVVVWVFWFß l.l. lll cll lll lll. 8.904 9,286 8,761 
Gold. ⁰ bees troy ounces.. 101,628 115,357 109,473 
Iron and steel: 
Iron ore and concentrate thousand tons.. 26,157 21,438 28.304 
Pig iron, excluding blast furnace ferroallo ys do.... 6,911 7.151 1.331 
Ferroalloys: 
Ferrochromé nnn eR EM. e ases 1.080 2.200 
Ferro mange 131.192 146.800 167,620 
Frl.... ⁵³ð A E 20. 000 20,500 21.228 
Steel ingots (excluding casting) thousand tons.. 6,387 6.448 6.461 
Steel semimanufactures: 
Angles, shapes, sections do.... 821 919 889 
r TTT oe ete tae ks do.... 1,581 1,435 1,737 
Plates and sheets: 
Uncoated ier m k eZ do 665 664 601 
Galvan::dddd ² 0 49 167 204 
Tinplate- -ooa uued cee OO ee Se esu ades do.... 78 91 88 
Hoop, strip, eis”. ceed ecu me O... 375 490 569 
Rails and accessories do.... 489 530 494 
Wire- NER TOU DOE Osace 104 159 183 
7 Special steels, form not specified_._...........-.--..-.-- OG: fief Sesser 33 301 
Lead: 
Mine output, metal content 2.366 2,550 2,081 
Metal, pin! ⁵ð 8 2,474 1,500 1.983 
Manganese, ore and concentrate. thousand tons.. 1.589 1,602 1,605 
Rare-earth metals, monazite concentrates, gross weight 2,600 2,600 2,600 
Silver, smelter output. ............. ll l.l lll... thousand troy ounces.. 112 90 127 
Titanium: 
Iimenite concentrate, gross weighgnnt lll l ll lll lll. 41,585 58,725 51,445 
Rutile concentrate, gross weight... .... 2... 2: 2c Lll LL LL Ll lll l.l. 2,538 2,686 2,496 
iS aa mine output, metal contenttttu!! kk 15 20 21 
ine: 
Mine output, metal enten er Ee TE 5.269 6. 968 8.735 
282% TTT 8,039 20,699 24,231 
NONMETALS 
Abrasives, natural, n.e.s.: 
Corundum, drr, 0-41 mac RR Sle ce cece 806 326 537 
Garnet. ur. ».. i Niue aL e Lie tx LAE 283 1,983 1,767 
Jö ͥͥͥͥͥͤfdfſdfſſ ͤ;⅛ ͤũœ· se ote etka v eee 7.014 9,065 9.738 
b 6ðiAAWꝓædͥ :. ⁊ð / ⁰ꝙ m;. ⁊ð vd mk br me de 51.707 51.718 51.795 
Cement, hydraulic kk thousand tons 11. 700 11.940 13.260 
lll ³ DU „811 48.915 45.601 
Cla 
Ball any JJ! ³A¹¹iAAA ³⁰¹wm A eel StS So, 7.782 8. 358 5,125 
! ⁵³ÄWò³c. ces et oer CCC 397.663 418,706 432,661 
Kaolin (china GING) Sais a Ste ees De lines on BR oe 513,000 505,961 568.286 
Diamond: 
Ge c aves ccce dle lc oe ee eee eee ae carats.. ° 5,442 7,280 7.238 
IndustHA] ³·Ü—⁰ ³ðAm y do 960 1.484 e 2,000 
%»ͤ’»é seed CR d y MALA UE do 6.402 8,764 9,238 
FeldsBDAE.- 2204. sheet ab ed WG . ͤßn y 8 27, 528 83,493 34.157 
Fertilizer materials: 
Crude, phosphatic: 
Apatite MDC MERE 11,554 6,695 8.964 


See footnotes at end of table. 
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Table 1.~India: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity ! 1967 1968 1969 v 
NONMETALS—Continued 
Fertilizer materials—Continued 
Crude, JFC 
; ⁵] Q 8 69, 175 
Manufactured: 
Nitrogenous, nitrogen eon tente 328,812 484,088 * 520,000 
Phosphatic, P:O; content 181,812 182,592 190, 000 
Fluorspar, m 1,618 1,184 ; 
Gem stones, excluding diamond: 
Agate (including chalcedony pebbles).. ...........-............... 452 630 411 
Emerald: 
JJC%/;ö§êéͤũ uec n Ede ea ade. thousand carats.. 88 28 9 
DreMéd...-— ß cwcsdec ieu e doen aie cs 79 11 
Garnet -oa ok eek Shae Sa wh SS eon E EE kilograms.. 6. 068 4.986 2,665 
00§öÄÜ1: ß... . 8 do- 189 145 NA 
ö; ³ . ⁵ ] (8 thousand tons 1.028 1,821 1,440 
Kyanite and related materials: 
)! ee HET 49,549 64,861 66,285 
Silimanite... e e . won ipee. 5, 795 4.651 8,798 
Lime: uc ⁵ ⅛² ꝗ ↄ A ↄ eee pu eA RI LIE ͤͤͤ w. mone MALA EL. $59,188 283,984 304,938 
Magnesite... Ag: ĩ». 245,750 253,078 260, 208 
Mica: 
CCCJ/GV 0 sauces du deci irr y wets 17.017 17.667 17,626 
essed: . 
ͤꝶũᷣ Ädꝗ ͥͥ 000» Au.. ³¹¹w ]7ꝛ¾³«h’. ð ee ͤ 1.607 1.731 1,789 
iii ⁵ EON 5. 527 6,188 6,686 
ondenser film... ...... 2... 222 2L cL LLL cll LLL eee eee ee 87 107 
// ˙àͥu õſͥ ³; ⁊xv'f d (yy ß 13,947 14,186 12,474 
Pigments, natural mineral, ocher_.__.......-----.--.----_------------ 36.042 35.494 36.887 
uartz and sili ess thousand tons 259 294 878 
Salt, all 8. 5.0 bL DX e Lt DI ee y E ees 0...- 4,488 5,044 6,380 
Stone, sand and gravel 
JJ) ĩðVié]ßͥdꝓ²VE C TORRE DECR ͤ K RV CERE 16,063 13.292 17.288 
Dole 8 thousand tons 1,144 1.259 1,331 
In d 0..-- 390 20. 745 22,040 
MI NNNM y OMIT" 304 859 734 
Sand, calcareous. s thousand tons 872 822 891 
Tale and related materials: 
Pytophysllité ß e eee uie puis acis 4,984 10,286 7,833 
Steatite (soapstoneͤum̃n ccc Lc LLL cl 2 Ll llle cler. 130,195 165,326 178,796 
Vermiculite os ß abu eu eet ew LUGAR cutee 317 2,348 ? 
MINERAL FUELS AND RELATED MATERIALS 
CEU DMG Oo 2 ii ² :::.. 25,000 25,000 25,000 
oal: 
Bituminous...................-. 2-222 l2 222.222.--- thousand tons.. 68,206 70,814 173,149 
ÄÄoũ nue ee ld Dua hl 8 do.... 2,930 4,126 4,186 
Coke: 
Coke oven and beehivvve do.... 1,590 1,368 e 7,400 
(e7 T) YosT.” ee oO didam oe poten Sales oe ci e M EE do.... 61 e 55 
Af; ³⅛7¾ũñũ d dude Liu EE do 2. 800 2,985 * 3,000 
TOU. ²0AꝛA ui eda --W ]˙ ⁴ ᷣͤw ͤ Sect do 110, 457 10,403 10.455 
Gas, naturllaakzkLkLklkL22X2L2” e- million cubic feet . 16,489 21.847 25. 758 
Petroleum: 
Crude oll“.“ lll... thousand 42-gallon barrels.. 42. 190 43.552 51.724 
Refinery products: 
Gasoline and naph tall do.... 21,514 21,895 24,447 
Kerosine and jet fuel do.... 19,336 24.573 25,979 
Distillate fuel oil... .... 22 2 22 22 22-2 c cll eee do.... 29. 688 32.435 85,679 
Residual fuel oil s do.... 24,409 26,314 27.407 
Lubricants... “eee do 448 469 585 
Other -onos xx tre BMS Aiea tr ee anes do 4,531 9,366 10,477 
Refinery fuel including losses do 6. 861 5.394 6.794 
zip ß Cii EE dene NE do.... 106,782 120,446 131,368 


e Estimate. P Preliminary. r Revised. NA Not available. 


! In addition to commodities listed, India also produces bromine, other clays (bentonite and fuller's earth), 
other varieties of gem stones (aquamarine, ruby, and spinel) uranium, and natural graphite, but production 


data are not available. 


3 Actual production not reported owing to Indian Government security regulations; data presented are 


exports to the United States as reported by India's Atomic Energy Department. 


3 Data given are total crude production; includes directly salable crude as follows, in tons: 1967— 182,000; 
1968—156,001; 1969—160,227. Balance of output in each year is classified as ‘‘nonsalable crude”; material 
which requires beneficiation prior to sale. Processing of nonsalable crude resulted in the production of the follow- 
ing quantities of processed china clay in tons: 1967—98,000; 1968—102,123; 1969—99,087. 


* Includes nitrogen content of nitrogen-phosphate fertilizers. 
Includes phosphorus content of nitrogen-phosphate fertilizers. 


* Actual production data not available; figures given are exports but are believed to closely approximate 


actual output in most years. 


? Converted from cubic meters at the rate of 1 cubic meter equals 35.3145 cubic feet. 


Includes material identified in source as low sulfur heavy stock. 
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TRADE 


Detailed statistics on the value of India's 
total mineral commodity trade in 1969 
were not available in time for inclusion in 
this report, but partial data available indi- 
cate that the value of all mineral commod- 
ity exports approximated $386 million, 
while the value of all mineral commodity 
imports totaled about $634 million. Using 
these approximate figures, mineral com- 
modities accounted for about 21 percent of 
total commodity exports and almost 30 
percent of total commodity imports, which 
totaled $1,823 million and $2,119 million, 
respectively. 

Among mineral commodity exports, iron 
ore, with a value of $127 million, was 
dominant, accounting for nearly one-third 
of the mineral commodity total, as in 1968. 


Table 2.—India: 


Among the imports, petroleum (crude and 
refined), iron and steel, and copper 
headed the list of major commodities, ac- 
counting for 29.3 percent, 27.6 percent, and 
19.1 percent respectively, of the mineral 
commodity total. 

Definitive data on India's principal trad- 
ing partners in total mineral commodity 
trade were not available, but Japan clearly 
was dominant among destinations, proba- 
bly accounting for 40 percent or more of 
total mineral commodity exports, while 
major sources of Indian mineral imports 
remained Iran (for crude oil only), the 
United States, Japan, West Germany, and 
the Soviet Union (not necessarily in that 
order) . 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 
METALS 
Aluminum: 
I ͥ ³Ü01.idͥ ] ] ⁰ſy A aes DE DU EE 98,916 73. 883 
Metal, including alloys, all forms. ............ 22222-2222 lll lll 2l lll ll... 117,055 1 19,839 
CVJ%öĩÄĩ.ſĩ² ͥùu.¹m 0 G m;. dd mts dad exa 8 108,822 115,426 
Copper, metal including alloys, all formeſmqdJ— meL ml.... 11,871 12,402 
Iron and steel: 
Iron ore and concentrate. ............ 2.222 ccc scc lll eee thousand tons 15,646 16,670 
Pig iron and sponge iroenn ² ctesue cnc do.... 739 521 
Ferroalloys: 
Ferromanganese 2. occ ⅛²] ² A ete ten . ̃ 6m Du E 13,320 92 009 
Eerrosiliéot 26 ace ³Üͤ]ũ⏑ ³rQ ͤ y ⁰ d ME PMID dE 8,161 6.816 
//ùu te Sete ac ß ee ee 2,700 11,158 
Iron and steel scraeee dsr thousand tons 508 522 
Steel ingots and semimanufacture s do.... 801 732 
Lead, including alloys, all ſormm e § cc cll 222222 clc l2. 2222222222222 13 112 
Manganese ore and concentrate___.._...-...-----.----.-------- thousand tons 1,195 1,184 
Silver metal, all form thousand troy ounces. . 1,748 2.529 
Tin, including alloys, all formͤawdéü ö pw “ long tons. . 1149 1197 
Titanium, ore and concentrate (ilmeniteedꝛooꝝůasñ „„ 48,526 50,946 
Vanadium, ore and concentrate... 2. cu 4,750 
Zinc, including alloys, all formꝶ e —L[Ppꝛfm w eee ee eee eee 121 121 
Other, nonferrous metal scrap, not further identified._...........-....-...------ 4,412 NA 
NONMETALS 
Abrasives, natural, tripoli earth and mer 387 57 
ASDeStON ers cet cce RS en ⅛ ⁵ «⅛˙ů ñ dd ß 8 22 14 
ll v he et NERA 2,864 13,759 
PF lll ðↄðU yy a Rice y d dare prr t e 973 1.720 
Cementos o fd 8 172. 827 156,889 
Chalk onus Dacus cuit MU =- -d x A Erba E 28 
Clays 
7 ]Oↄ²iij ꝛ ͤͤ d ͤ o- . ß a LAS LT 102 49 
IIC ³ÜW”¹ee ⅛ ⅛ ĩðͤ y mm; E ae es fe ee 8 90 
! ³˙¹• ⅛5wmt ⁰mmhk ß . x ß e DU Mo 86 157 
Other ⁵] M⁰ꝗͥ•MPͥfͥͥͥ ON NP MEHREREN M ⁰ymsu ⁰¶⁰ꝗy Ue eens UNE 135 44 
Diatomaceous earth (kieselguhr7)ʒ/) clc LLL cllc llc clc 2222222 r eee 89 
//%»ͤ])%WGſhGVGGGGGGGhꝙBGꝓOUÄffhf 8 8,530 9,104 
Graphite. su e csse f acu eI ⁊ v k ß Lt Me 160 158 
BU i ou ͤp.¹, y kydms, ðr -' ß DLE 8 950 5 
Kyanite and related materials: 
) ³W.wͥiͥj. ⅛ ͥ dd fore ʒ n Cue ce 50. 464 46,256 
IIC! ⁵ ³ ow ↄð eii pte psc Steels, kd v HE AD Me E EET 2,513 2.322 
hr REN MOM e n ᷑ꝛ ett eA y km Sed FRE 8 451 381 
iI nee i Se ra ⁰ͥyd ys ðé KK ᷣͤ K ͤ 21. 920 23. 703 
Cd ⅛ o- ͤk k ⁰ymtß 8 21,187 21,056 
Menn 8? 621 446 
JJ½½½VJJJ/öÄöê ³ a VVJà0à⅛ð dd mtr 8 thousand tons 298 290 


See footnotes at end of table. 
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Table 2.—India: Exports of mineral commodities—Continued 
(Metric tons unless otherwise apecified) 


Commodity 1968 
NONMETAL8— Continued 
Stone, sand and gravel: 
Building stone, not further identifldouiei Ll ll l.l... 4,750 
%% eo ee aes ee ee eee te oh E eal C 2 
IIIIIT]]]))))))))))½.... ³ↄA/ͥ y a he eats aa a 408 
l;; aaa eee be heen ⁰yd 10 
Sand, including natural quartetet LLL c LL LLL ecl ee ee eee 8,052 
Talc and related materials, steatite!Mtk̃ eee 9,734 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumnmn-eeeecnsnnnnnd Ron E ENEEC REE 48 
Coal and coke.. 5c oo õͤõͥꝑdgr md ³ĩ ese ease dr. thousand tons 498 
Petroleum refinery products: 
Gasoline and naphtha.......................... thousand 42-gallon barrels.. 4,601 
Distillate fuel oil) do.... 179 
Residual fuel oil.............. 22.2222. „„ do.... 159 
Petroleum COE. oce ³oͥ/ͥͥbdi se ue as etes do.... 75 
Asp balt oc 2 ee A eee r aS a do.... 21 
%§?ê⁵⁰O»ũ⁵¾᷑⁵?è ꝶ .. ð—; fk; E EE a EE do 5,041 


NA Not available. 
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1969 


6,398 


1 Excludes scrap, if any, which is given subsequently as part of an aggregate of nonferrous metal scrap. 


Table 3.—India: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 
METALS 
Aluminum, metal, all formemꝛeꝛe—çꝓ cll cc LL c cel cc rece eee cease 13,298 
Antimony: 
Ore and concentrate 1,731 
Metal, err raT mA ce cle y y 2 
Arsenic zul fidennunununununnnn caa cce caca ct ea eee eee aa eene 9 
Copper, metal and alloys, all formꝛmʒ—— J Jꝛwꝓ 35,914 
Iron and steel: 
Pig iron, sponge iron and powder...............----.--------------------- 218 
Ferroalloys: 
Ferrochromiuu77 ffn 707 
Feronunn assess ] xi % ⁵ 3 128 
Ferromolybdenuuuuiuiun Ui 4„„„„13%tb⸗t 426 
Feropho phon 0GG cm uEaeam de 377 
z, ß e . EE dre E 68 
üer ² ꝗimA;. 5m ⅛ 34 
% ³˙Ve³3.. ³»¹..ͥ ͥ dꝙͥdddddddddd ͤ d ð K E EE 483 
%)ö—'7̃ m ] x ß ⅛ð- v K ec lc ers 2,223 
pet ingots and semimanufacturee s 418, 827 
Ore and concentrate______-__-- 2c LLL cL cl ee ee eee eee eee T 
Metal, including alloys, all forms. ............... „„ 85,219 
/// ²⁰ ˙üNNQAAnAnnn. ³ꝛW¹, EV edu d d US Ca 1,263 
Nickel: 
Ore and concentrattt D“! „„ „„ 14 
Metal and alloys, all formen „„ 1.811 
Platinum, metal ↄ ͤ ́ . arse troy ounces.. 2,283 
Silver, metal uolo ↄ d yy y ue i s i ee do.... 1,897 
Tin, metal and alloys, all form „„ long tons 4,095 
I ³˙»”¹diꝗ. Shao ³‚.¹ m ³ 5mNqæꝛ ms acd IL E, 29 
Tungsten ore concentrate k „„ 207 
Zinc: 
Ore and concentrate 19,408 
Metal, including alloys, all form 104,990 
NONMETALS 
Abrasives, w ] mA ³o»wwäqæꝶ s eed ER —Öê.m. ³ꝛ 0 ß cR 68 
As COG ei Ge ence ² ³Ä AA ⁰» wow ek ooo FER eer 26, 670 
Boron materials (ber ðↄ 4.067 
%%%%/!!%é˙Ü0G/ß ñę . · dd ⁰ mr dymtß CES Goin Setla alta. S 217 
FF.. ³A¹³WmQAaAA. ] (( yd r eI erate E 2, 857 
Bentonite: cool ccaLoruza mense creed li !!!!!! é 11 
Fine puri MC cC ͥ dd mm.. 6 


- m a m v 


43,555 
455 


800 


—— ooo 


29,998 
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Table $.—India: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 
NONMRETALS—Continued 
Clays—Continued 
C Cã̃ Sol ee ero A o ĩð2 ³ atu ³ A au dle 2,105 8,046 
ie ß . ue E de E E d eh ea E. 16 515 
Diamond: 
Gem (2c Lexoselecbcsc ced mad LIEU LL A value, thousands.. $21,694 $88,376 
In ⁵ð id ⁰⁰⁰y esee thousand carats. . 1 210 
Diatomaceous eartrt hh „„ 1. 118 1,581 
Fertilizer materials, crude: 
Nitrogenous, sodium nitrate... .......... 1... h 2,848 149 
Phosphate e ] ð⁰A ð2ĩ enda. WE thousand tons 861 95⁵ 
Potassium t H a E 
Fluorspar and cryolite: 
C a T rw dece 892 1,000 
I;·Ä˙ê⁵—L5. !. 4,293 9,715 
Graphite. ² ↄ]⁰Vuiwwſſſ/ũ ³ ðſſ ⁵ ⁵ͤ dd id de e 8 972 9 
gypsum And Plaster. o lol mE “OM ' 'M'‚N ganeh 2 1 
//%/%/%/Äù ⁰³⁵ i ſ ð ꝑ d ⁊è f..; dd aD uu 23 938 
Mineral pigments: 
Red oxide. . e e . Leo eiat 1,663 
OURO e eo o acd uu s ³ . è y y Me De EE 18 15 
Stone, sand and gravel: 
J ↄ ² q³ñſſ ⁵ðò ee ead Mica i Did a LM es bae ue 48 89 
Building stone, not further specified... -...-....--..---.----------------- 2 12 
avol- o e eoe ut LL MALUM Su REA MEM ER 8 120 7 
%%%CCĩõĩ%5.t d Se : (x . ͤ .. dint NE 100 
/öĩÄõ³ ò“ oe cS p x 8 8 26 
Sand al typ- uci ⁰ ů³́ꝛnàůynn)y)nn..... ð2—³W öm 168 
l ³ ³ſdſſ y 8 389,447 421,388 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt, lll 469 515 
Coal, nh da ecerecwaerdWenüeaet dont eu Ld eeu E 241 1,085 
[$75] « EORNM LN MERE nx ß a A 601 8, 588 
Petroleum: 
6%%%%%%/ö;ð⁵O—»eUêẽèéd ⁰⁰ ß dencshasb ERE thousand 42-gallon Lar rel. — 77,983 78,7617 
. producta: 
Aviation gasoline... ... 2. 222. L LLL c LL cL c2 cc LL cL LLL eee do.... r 851 859 
Kerosine and jet fuel do 183,519 4.658 
Residual fuel oll“ld!]].!!!.! „„ do 1367 816 
Lubricants oc uer ⁵ĩVW . ]ðV2⁰“ydd/ ⁵¾ ⁵ ⁵ 8 do.... 22,804 2. 590 
e Df DiseI c2 te E CE do.... 27.041 8,423 
r Revised 


COMMODITY REVIEW 


METALS 


Aluminum.—India, with a 1969 bauxite 
output of 992,000 tons, recorded a 6-per- 
cent increase in output over that of 1968, 
but slipped to 13th place among world 
producers. as Malaysia recorded a substan- 
tial gain in output to exceed India's pro- 
duction level. Aluminum metal production, 
totaling 131,160 tons, or 9 percent above 
that of 1968, was less than 2 percent of 
total world output but was more than ade- 
quate to meet general requirements, and 
imports fell to less than 2,000 tons. 

Bauxite.—Growth of domestic markets 
for bauxite more than compensated for the 
25-percent decline in exports in 1969, rais- 
ing bauxite output to a new record high. 
Of total output, about 786,000 tóns was 
used by the Indian aluminum producers, 
approximately 132,000 tons was consumed 


by chemical, refractory, abrasive, cement, 
and steel producers and nearly 74,000 tons 
was exported. 

Bauxite reserves, optimistically placed at 
276 million tons of proved and indicated 
ore (all grades), were revised sharply 
downward in 1969 to 160 million tons of 
material grading not less than 45 percent 
Al2Os, all recoverable by open pit opera- 
tions. Of this total, high-grade ore (plus 
50 percent Al;Os) amounts to 67 million 
tons, of which 382 percent is in Madhya 
Pradesh and 25 percent in Bihar (both in 
the East Central bauxite area); and 20 
percent in Maharashtra and 18 percent in 
Gujarat (both in the Western area) ; while 
the remaining 5 percent is in small depos- 
its in Orissa (East Central area), Tamil 
Nadu, Mysore, and Kerala in the extreme 
south of India and in Jammu-Kashmir in 
the far north. Of the 93 million tons 
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grading 45 to 50 percent Al203, 57 percent is 
in Maharashtra, 11 percent each in Tamil 
Nadu and Jammu-Kashmir, 7 percent each 
in Madhya Pradesh and Gujarat, and the 
remaining 7 percent is distributed between 
Bihar, Orissa, Mysore and Kerala. Al- 
though the reduction in the reserve esti- 
mate is sizable, it poses little threat to 
continued growth of India's aluminum in- 
dustry, even at the Indian Government 
output forecast level of 500,000 tons per 
year by 1980, assuming that exploration ef- 
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forts directed toward finding additional 
high-grade ores and technologic studies di- 
rectel toward economic utilization of lower 
grade ores are conducted within the near 
future. 

Aluminum  Ingot.—With an aggregate 
output of 131,160 tons, India's six alumi- 
num plants operated near capacity in 1969, 
as shown in the following tabulation, 
which details production and capacity of 
existing facilities and proposed plant ca- 
pacities for 1978: 


Company, plant, and location of plant 


Thousand metric tons 


Aluminium Corp. of India Ltd.: 


est Bengal........................- 


Asansol, 
Bharat roe lied Co. 


o B— oo "p o o o o o = 


1969 1978 

Proposed 

Output Capacity capacity 
0 EE 5 9 12 
3% 8 80 
22222 Lau. seeker — estu 60 
11 a Le 12 15 100 
S EEEE 16 16 16 
JFC 5 30 60 
SS RUP 20 20 20 
f AT EE 13 14 25 
OC RR RUE PD Sere 181 164 323 


! Facility completed in October 1969, therefore did not produce at capacity for full year. 


Further expansion plans call for raising 
total capacity to 473,000 tons by 1978, by 
expanding the eight plants listed above, 
and also by building a ninth plant, the 
proposed 30,000-ton-per-year Kanpur (Utter 
Pradesh) plant of J.K. Industries. 

All currently operating plants are in the 
private sector; of the planned facilities, the 
two Bharat Aluminum Co. Ltd. plants will 
be public sector while the J.K. Industries 
plant will be private. The public sector fa- 
cilities are to be built with assistance from 
Hungary (the $86.6 million Konya smelter 
and the $44.8 million Korba alumina 
plant) and the U.S.S.R. (the N million 
Korba smelter) . 

Beryl.—India remained one of the world’s 
leading producers of beryl in 1969, but 
owing to the fact that the Government 
classifies beryl as a mineral strategic to na- 
tional defense, information on mine devel- 
opment, production, and trade is not avail- 
able for public distribution. However, 
reserves are large—adequate to support an 
output of 2,000 tons per year for many 
years, and assuming reasonable world 
prices and no Governmental restraints on 
exports, the nation should be able to sup- 


ply sufficient beryl to meet any anticipated 
demand level in the forseeable future. The 
principal constraint on rapid expansion of 
production would be the “cottage indus- 
try” methods employed. 

Cadmium.—India's output of cadmium, 
a byproluct of zinc smelter operations, in- 
creased over that of 1968, as the operation 
of the nation's two smelters, commissioned 
in 1967, became more normal. Of the total 
output, Hindustan Zinc Ltd. accounted for 
36 tons with a rated 75-ton capacity, while 
Cominco Binani Zinc Ltd. produced 23 
tons with a rated 30-ton capacity. 

Chromite.—Indian chromite production 
moved upward by 5.4 percent to a new 
high of nearly 217,000 tons in 1969, but 
the growth was far less spectacular than 
the 88 percent increase recorded for 1968. 
Known, economically recoverable ore re- 
serves, all in Orissa and Mysore, total 6.55 
million tons, including 3.06 million tons of 
metallurgical and chemical grades (48 to 
56 percent CrzOg) and 3.49 million tons of 
refractory grades (38 to 48 percent Cr203). 
Other deposits, as yet unevaluated, are 
known in Andhra Pradesh, Bihar, Mahar- 
ashtra, and Tamil Nadu. 


354 


Of the total output, 115,426 tons was ex- 
ported, all to Japan, including 86,156 tons 
grading 48 to 56 percent CrzOz, 13,864 tons 
grading 38 to 48 percent Cr2O3, and 15,406 
tons grading under 38 percent Cr203. With 
a 1968 export of 108,822 tons, it appeared 
that India was developing a substantial in- 
ventory of unsold chromite, and domestic 
markets remained quite modest. Prior to 


1969, local consumption for ferroalloy pro- 


duction was only sufficient to provide for 
the output of 1,500 to 2,000 tons of ferro- 
chrome. During 1969, however, two new 
ferrochrome facilities were commissioned. 
In November, Orissa State Industrial De- 
velopment Corporation (public sector) in- 
augurated its Swedish-built Jaipur Road 
plant, with a rated annual capacity of 
10,000 tons of ferrochrome and 700 tons of 
silicochrome. In December, Ferro-Alloy 
Corp. Ltd. opened a plant at Shreerampur, 
Andhra Pradesh, with a rated annual ca- 
pacity of 10,000 tons of low-carbon ferro- 
chrome, 5,000 tons of high-carbon ferro- 
chrome, and 4,000 tons of silicochrome. 

Copper.—In spite of a significant 
reduction in the estimated demand for 
copper in India by the Government Plan- 
ning Commission (1968 estimate 104, 000 
tons; 1969 estimate 85, 000 tons), the na- 
tion in 1969 remained heavily dependent 
upon imports to meet requirements, as 
smelter production totaled only 8,761] tons, 
all from domestic ore processed by the pri- 
vate sector Indian Copper Corp. 

While work continued on the Khetri-Ko- 
lihan copper mining and smelting project 
of the public sector Hindustan Copper 
Ltd., there was some question that the 
target date of 1973 would be met. Activi- 
ties here in 1969 were limited chiefly to 
exploration drilling that led to an upward 
revision of total (proved, indicated, and 
inferred) reserves from 64.35 million tons 
to 101.35 million tons and to work on two 
vertical shafts. "These shafts, with a 
planned depth of about 1,500 feet, had re- 
portedly reached 1,270 feet (production 
shaft) and 950 feet (service shaft) at 
yearend. Some on-site work for the refinery 
was carried out, but equipment deliveries, 
both for imported and domestically fabri- 
cated equipment, fell behind schedule. 
The total estimated cost of the project was 
revised upward to $123.7 million. 

As in 1968, substantive progress was not 
evident in other public sector copper de- 
velopment projects, most notably the 
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Rakha mine project of Hindustan Copper 
Ltd., for which the Government has ap- 
proved expenditure of $10 million. 

New field work in 1969 coupled with re- 
evaluation of some previously collected 
data revised the appraisal of India's more 
important copper reserves upward to over 
3.5 million tons of contained copper in 1l 
deposits with ore grades of 0.6 to 2.5 per- 
cent. This total includes 943,000 tons cop- 
per contained in proved ore bodies, 
1.556,000 tons in indicated ore bodies, and 
1,001,000 tons in inferred ore bodies. Prin- 
cipal deposits are the Khetri-Kolihan 
(783,850 tons contained copper in ores 
containing 2.5 percent copper and 700,000 
tons in ores containing 1 percent copper), 
the Rakha deposit (1,140,100 tons of cop- 
per in ores grading 1.3 percent copper), 
and the Mosabani deposit (670,000 tons of 
copper in ores grading 2 percent copper). 
The national total given above is incom- 
plete, there being no reliable data avail- 
able on a number of occurrences. 

Gold.—In keeping with the anticipated 
production pattern, Indian gold output de- 
clined almost 5 percent in 1969 with re- 
spect to 1968 performance. The larger of 
the nation's two producers, the Central 
Government's Kolar Gold Mining Under- 
taking, registered a 6.1-percent decline in 
quantity of ore produced (to 377,853 tons) 
and a decline in ore grade from 0.22 troy 
ounce per ton in 1968 to 0.20 ounce per 
ton in 1969, The other producer, the My- 
sore State enterprise, Hutti Gold Mines 
Company recorded an increase in both ore 
output and ore grade (99,678 tons of ore 
grading 0.28 ounce per ton in 1968 to 
109,495 tons grading 0.31 ounce per ton in 
1969) , but this increase was insufficient to 
maintain total national output at the 1968 
level. 

Ore reserves, however, were increased in 
1969 from 3.8 million metric tons averaging 
8.5 grams (0.27 troy ounce) of gold per 
ton to 4.6 million metric tons of the same 
grade. Reports indicate that preliminary 
steps have been taken to reactivate a sec- 
tion of the Kolar mine in its "Northern 
Fold" area, which was regarded as a good 
producer prior to its 1962 closure follow- 
ing a severe rock burst and fire on several 
of the lower levels. Similarly, old workings 
in the "Southern Fold" area are to be re- 
opened to permit geologic study of pre- 
viously bypassed ore bodies. 

Ilmenite, Rutile, and Monazite.—With 
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mineral sand deposits ranking among the 
world's largest, India remained in 1969 
only a modest producer of the principal 
constitutent minerals, ilmenite and rutile, 
and presumably was only a modest produc- 
er of monazite. (Output of the latter is 
not reported, being classified as security in- 
formation affecting India's national defense 
posture; however, it is estimated at about 
2,600 tons per year.) No firm data on total 
national reserves are available, but esti- 
mates of 160 million tons of ilmenite (53 
to 60 percent TiOz) and 5 million tons of 
monazite (8 to 10 percent ThO;) have 
been made for beach sands of the States of 
Kerala and Tamil Nadu alone. Moreover, 
including sandstone beds inland from the 
black mineral sand beaches, some authori- 
ties, including the GSI, have made esti- 
mates of 200 million to 356 million tons of 
ilmenite, with no estimates of monazite or 
rutile. 

Indian output stood at more than 
$00,000 tons of ilmenite prior to 1960, 
chiefly for use by pigment producers, but 
output fell owing to the development of 
alternate sources which are not affected 
by chromium contamination as is the In- 
dian ilmenite. This contamination, how- 
ever, is of little importance when the il- 
menite is used for production of titanium 
metal. Thus, should world titanium metal 
output be increased, the Indian mine 
product could serve as a satisfactory raw 
material. 

Indian mineral sand production facilities 
are all in the hands of the Government- 
owned Indian Rare Farths Ltd. These fa- 
cilities consist of two plants, one at Mana- 
valakurichi in Tamil Nadu, commissioned 
in 1967 with a daily output of 300 tons, 
and the second at Chavara in Kerala. The 
latter plant was inoperative in 1969, while 
undergoing expansion and modernization 
aimed at upping annual output to 100,000 
tons of ilmenite, 5,850 tons of rutile, 7,000 
tons of zircon, 585 tons of monazite, and 
4,100 tons of sillimanite. 

Of total output, about 14,000 tons of il- 
menite is consumed annually in India to 
produce 6,500 tons of titanium dioxide 
pigment. The consumers, Travancore Tita- 
nium Products Ltd. of Kochuveli, Kerala 
State, has plans to increase pigment output 
to 24,000 tons by 1971. 

Iron Ore.—The 3.2-percent growth in 
Indian iron ore output predominatly was a 
reflection of continued growth in the ex- 
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port market, although there was an in- 
crease of about 350,000 tons in domestic 
use to a 1969 total of 11.63 million tons. 
Exports in 1969 advanced by about ] mil- 
lion tons in quantity and $11 million in 
value, as the average per ton value in- 
creased for the second year from the low 
of $6.95 registered in 1967 to $7.66 in 1969. 
Exports are shown by destination in table 
4. . 
Although the per ton price realized from 
sales of iron ore increased, rather than de- 
creased as Indian forecasters expected, op- 
erating costs increased at an even more 
rapid pace and reportedly averaged $7.99 
per ton, indicating a loss of $0.33 per ton 
mined and shipped. Of this $7.99 cost, 
mining costs were $2.45, transport from 
mine to port was $3.86, port handling 
charges were $1.29, and miscellaneous costs 
were $0.39, while in addition, ocean ship- 
ments to Japan, for example, added $4.90 
per ton, raising the c.i.f., port of destina- 
tion cost to $12.89. 


Table 4.—India: Exports of iron ore 


(Million metric tons) 


Destination 1968 1969 
Begin ce ccc use 0.37 0.35 
Czechoslovakia 98 76 
Germany 

[DL oe %⅛ ⸗˙æQu ea ere .02 03 
West aoaaa eb iue 30 14 
Hungary....................- .16 18 
p jer pete aM 12.51 18.85 
Polinda.slillcnl.gicesmecvze .22 39 
Rumania...................- 75 68 
Yugoslavia..................- 24 18 
AM ec ĩ seeen 10 11 
lll... ĩ 15. 65 16.67 


Despite the increases registered for both 
exports and domestic consumption, indus- 
try growth fell considerably short of fore- 
casts by the Indian Government's Planning 
Commission, which envisaged consumption 
of 154 million tons and exports totaling 
21.4 million tons. 

In 1969, a total of 235 iron ore mines 
were in operation, all open pit. About 30 
of these individually produce in excess of 
100,000 tons annually, including four fully 
mechanized with modern equipment and 
nine partially mechanized. Eleven of the 
total of 235 are captive mines, providing 
ore to only one steel plant (either public 
or private sector), while the remainder, 
excluding those numbering about 60 in 
the former Portuguese enclave of Goa, ei- 
ther sell their ore domestically or export it 
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through the Government-owned Minerals 
and Metals Trading Corporation (MMTO). 
Mines in Goa may sell ore on the export 
market directly, without involvement of 
MMTC. 

Development of the Bailadila mine of 
National Minerals Development Corpora- 
tion (NMDO) continued during 1969, fol- 
lowing Planning Commission recommenda- 
tions. The property supposedly will be- 
come the country's largest single produc- 
er with a target output of 9.1 million 
tons annually by 1973. NMDC also carried 
out development drilling, pit layout, and 
road construction at its Donimalai mine in 
Mysore, but the 1971-72 production goal 
was revised downward to 1.7 million tons. 
Studies and preliminary work on the Ku- 
dremukh property were also pushed for- 
ward in 1969, but exploitation of the 
property still was not expected until 
1974-75. This project, jointly owned by 
NMDC (51 percent) and private firms 
(Marcona Corp., San Francisco, Calif.,—25 
percent and several Japanese firms—24 
percent in total), is tentatively slated to 
produce 4 million tons per year of 60 per- 
cent iron concentrates from 40 to 60 per- 
cent iron ores which will be pelletized in 
Japan if present studies do not lead to re- 
visions in the scheme. 

Elsewhere, expansion of the major Kiri- 
buru mine of NMDC from 2 million to 5 
million tons apparently continued, while 
the Orissa State Government's 4-million- 
ton-per-year operation at Daitari was ap- 
parently completed in June of 1969. Ore 
from this deposit was originally slated to 
be exported to Japanese firms, but these 
firms rescinded an earlier decision to buy 
this ore on the basis that the alumina con- 
tent was too high and MMTC was forced 
to arrange a new market. Rumania ac- 
cepted the product for delivery under a 
23.4-million-ton contract and output has 
commenced at Daitari. 

Progress, if any, was unreported on de- 
velopment of a pelletizing plant in the 
Salem District of Tamil Nadu to process 
ores for a proposed State Government- 
owned steel plant. 

National ireon ore reserves are more 
than adequate to support any foreseeable 
expansion of output; they are estimated at 
21,583 million metric tons, including 7,594 
million tons proved and indicated and 
13,989 million tons inferred. The States of 
Bihar and Orissa together contain 43 per- 
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cent of the proved and indicated reserve 
and 35 percent of the inferred reserve; 
Madhya Pradesh accounts for 28 percent of 
the proved and indicated reserve and 36 
percent of the inferred reserve, and Mysore 
has I5 percent of the proved and indicated 
ore and 12 percent of the inferred ore, 
with the remaining 14 percent of proved 
and indicated ore and 17 percent of in- 
ferred ore located in other States. 

Iron and Steel.—Although output failed 
to reach Planning Commission targets set 
for 1969, India's iron and steel industry 
did record gains in production to new 
highs in 1969, with pig iron, ferroalloy, and 
steel ingot output up by 2.6 percent, 17.0 
percent, and 0.2 percent, respectively, 
above 1968 levels. India’s trade balance in 
iron and steel remained favorable for a 
second year, with exports exceeding im- 
ports by almost $30.4 million and totaling 
$111.7 million, a slightly lower figure than 
the $112.5 million export value for 1968. 

Internal iron and steel consumption 
again apparently totaled nearly 6.5 million 
metric tons in 1969, and demand was in 
excess of this figure, creating a severe 
shortage of rolled steel, particularly in the 
case of flat products. In an effort to alle- 
viate the shortage, the nation's largest 
producer, the public sector Hindustan 
Steel Ltd., has revised its production pro- 
gram and under the revised plan is ex- 
panding the Bhilai plant from 2.5 million 
tons to 3.2 million tons. Construction of 
India's fourth major public sector steel 
plant, the Bokaro works, continued, but 
remained behind schedule, with comple- 
tion not expected until 1972 or 1978. 

Lead and Zinc.—India's entire 1969 do- 
mestic production of lead-zinc ore was 
again derived from only one mine, the 
Zawar property of Hindustan Zinc Ltd., 
about 25 miles south of Udaipur, Rajas- 
than. The nation remains dependent upon 
imports for a sizable share of its lead and 
zinc despite the fact that more than 100 
lead-zinc occurrences are known, at least a 
few of which are regarded as economically 
operable. 

In the Zawar mine area, total proved 
and indicated reserves were revised sharply 
upward in 1969 to 137.5 million metric 
tons of ore of an unspecified grade includ- 
ing 25 million tons in Zawar mine alone. 
Data previously released indicate that all 
ore included in this reserve grades 0.5 to 
2.5 percent lead and 3.5 to 7.0 percent 
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zinc. In 1969, ore output totaled 203,136 
tons containing 1 percent lead and 4.3 per- 
cent zinc, from which 2,925 tons of lead 
concentrate and 13,407 tons of zinc concen- 
trate were recovered, compared with 1968 
results of 191,629 tons of ore, 3,566 tons of 
lead concentrates, and 12,839 tons of zinc 
concentrates. 

Domestic output in 1969 was supple- 
mented by imports, including 29,998 tons 
of zinc ore and concentrates (an increase 
of more than 10,000 tons above 1968 fig- 
ures) and 21 tons of lead ore and concen- 
trates. 

India's single lead smelter, the 5,400- 
ton-per-year Tundoo smelter of Hindustan 
Zinc Ltd., produced at only 37 percent of 
capacity, providing only 1,983 tons of lead 
to the national supply. This modest out- 
put was augmented by imports of lead 
metal totaling 31,402 tons, including 591 
tons of semimanufactures (the balance un- 
wrought). Actual demand was estimated to 
be of the order of 57,000 to 65,000 tons of 
lead annually, and inasmuch as scrap avail- 
ability totaled only about 7,500 tons, a 
supply-demand gap of 16,000 to 24,000 tons 
was indicated. 

In the case of zinc metal, smelter output 
reached a new high, totaling 24,231 tons in 
1969, but both of the nation's smelters 
continued to operate considerably below 
capacity. The Hindustan Zinc Ltd. Debari 
smelter near Udaipur produced only 8,715 
tons of zinc (capacity 18,000 tons per 
year) , while the Cominco Binani Zinc Ltd. 
Alwaye smelter in Kerala produced 15,516 
tons of zinc with a 20,000-ton-per-year ca- 
pacity. 

Output of these plants was supple- 
mented by imports of zinc metal and al- 
loys totaling 27,856 tons (chiefly unwrought 
zinc) , a quantity equal to only 27 percent 
of the 1968 import. The reduction in im- 
ports was made possible by the develop- 
ment of an unexpected surplus of zinc 
metal in India in 1968 and thus does not 
represent a radical decline in consumption 
but rather adjustments in stocks only. 


In October, Hindustan Zinc Ltd. signed 
an agreement with a French firm to ex- 
pand the capacity of the Debari smelter to 
36,000 tons per year by 1974. The existing 
facility, however, as noted previously, oper- 
ated under capacity and the reason as- 
signed was an inadequate supply of. zinc 
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concentrates from the Zawar mine owing 
to the ill-equipped concentrator at the 
mine. Mine and concentrator expansion 
programs were under way in 1969, but 
completion was not scheduled until the 
end of 1971. Thus, to make capacity 
smelter operation possible, Hindustan Zinc 
called for global tenders for the purchase 
of 20,000 tons of zinc concentrates annually 
during 1970-72. 


Hindustan Zinc also signed an agreement 
with a Czechoslovakian firm calling for a 
study regarding erection of a 30,000-ton-" 
per-year smelter at Visakhapatnam, the 
plant to operate on imported concentrates. 
Cominco Binani reportedly requested Gov- 
ernment permission to expand its Edayar 
plant at Alwaye to 60,000-ton-per-year ca- 
pacity by 1974 in two 20,000-ton incre- 
ments, and it was indicated that the Gov- 
ernment has provisionally approved the 
expansion. 


Manganese.—India's manganese industry 
recorded slightly higher production in 1969 
than in 1968, enabling the nation to retain 
third rank among world producers. but ex- 
ports declined slightly as a combination of 
production cost increases, continued Suez 
Canal closure, increasing Indian port costs, 
declining world market prices, and the 
emergence of new large-scale sources of sup- 
ply continued to adversely affect Indian 
sales on world markets. Exports by type 
and destination are shown in table 5, do- 
mestic consumption in 1969 increased by 
about 70,000 to 740,000 tons, including 
330,000 tons used in ferromanganese pro- 
duction, 400,000 tons used directly in steel- 
making, and 10,000 tons used by battery 
producers. 


During 1969, the Government Planning 
Commission announced that GSI, in a pre- 
liminary report, placed recoverable re- 
serves, proved and probable, at 181.6 mil- 
lion tons of ore grading 30 percent 
manganese or higher, an amount very close 
to previously made general estimates, 
which included 7.68 million tons proved. 
24.75 million tons indicated, and 147 mil- 
lion tons inferred. 


Silver.—India's silver output is entirely 
byproduct recovery, with 94 percent of the 
total being recovered at lead and zinc 
smelters and the remaining 6 percent by 
gold producers. Planned increases in smelt- 
ing of lead and zinc concentrates, the for- 
mer all of domestic origin and the latter 
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Table 5.—India: Exports of manganese ore by type and destination 
(Thousand metric tons) 


Type and destination 1968 1969 
Types: 

Ore, 48 percent manganese or higher r 161 1 154 
Ore, 35 to 48 percent manganese... ..... LL LL LLL c Lll ce ccce ccce eee ela ll 305 1362 
Ore, ferruginous, below 35 percent manganese sss 128 1690 
Peroxide and other processed oxideand s 1 12 

Total, ores and similar materials 1,195 11,208 

Destinations (all types): 

FFI ³⁰o¹¹w-w-.. LL SN 60 67 
e ³ðVv ee dee eee WWA ⁰⁰y EE LIEU ae 103 49 
FI! a ie MIC E y 26 40 
Germany, West. ] yd ed ⁵⁵ cet wate 227 —ͤñ 
Jö —˙i⁵ UB—˖! ff yd ⁊ y aac 164 845 
Netherlandi- cen uiuo eria ⁰ y v NE am ae 29 29 
o caedunt eese Mu E b e c MK. pude 45 
Rumsabli. ecco. c ² ̃ D D ꝓ DD y mts wee ca re dm ae ea 19 
e ß ß MC ri eh d 17 19 

/ ⁰³·¹i.¹¹¹5˙i¹wwm ⁰⁰⁰dyd ⁰ D e us. I i eee 69 11 
United . ð d / cu ³è : yo EE Me dde MO RA Skea 87 60 
G or osos lE ³˙Ü¹wꝛaaaa ae te LE ue em 19898 

177 ũũ ṹ œZw:. ..... ⅛ĩ˖W ĩͤ—ͤ k ͥ ͥͥͥͥͥͥ WWW A ÉL 1. 195 1,184 


! Data on exports by type for 1969 are from a compilation by the Indian Bureau of Mines and differ from 
that reported in official trade returns, which were used as source for all 1968 information in this table as well 


as for 1969 destinations. 


of both domestic and imported materials, 
may substantially elevate output levels by 
1974. 

Uranium.—Although all activities relat- 
ing to uranium exploration, production, 
and trade are conducted by the Govern- 
ment and despite security regulations pre- 
venting the publication of information on 
such subjects in the interest of national se- 
curity, some facts on activities in this field 
have been released to the public. Most no- 
tably, it was reported that the Gov- 
ernment-owned Uranium Corporation of 
India, Ltd., ore concentration plant at Ja- 
duguda, Bihar, operated continuously dur- 
ing 1969 "nearly" at full rated input ca- 
pacity of 1,000 tons of ore daily. This 
facility, the country's only such plant, is sit- 
uated at the Jaduguda mine, where 12 kil- 
ometers of underground workings report- 
edly block out about 1 million tons of 
minable ore. The ore body, as now deline- 
ated, extends 1,000 meters along a struc- 
ture and to a depth of at least 420 meters. 
This was the only property under exploi- 
tation in 1969, but occurrences at Umra 
and Udaisagar near Udaipur in Rajasthan 
have received some attention as possible 
additional sources, although it is reported 
that the ore grade in Rajasthan is only 
about one-fifth that of the Jaduguda de- 
posit (the latter's grade is not reported). 


NONMETALS 
Cement.—Cement output advanced more 


than 1.3 million tons in 1969, and avail- 
able information indicated that as in 1968, 
India remained in a position of self-suffi- 
ciency. The entire increase in output was 
absorbed by domestic users, as exports fell 
by nearly 16,000 to 156,889 tons, and year- 
end stocks declined by 34,000 to 240,000 
tons. Production at about 90 percent of in- 
stalled capacity, reportedly was held back 
by the Government's Cement Controller, to 
avoid the accumulation of surplus cement. 

Of the total cement export, 80,987 tons 
was shipped to Nepal while 57,959 tons 
was destined for Ceylon. 


Gypsum.—With a reserve of 1,173 mil- 
lion tons of gypsum (according to GSI es- 
timates made in 1969), India is now and 
will remain self-sufficient in gypsum for 
many years. Output, at over 1.4 million 
tons, exceeded that of 1968 by over 9 per- 
cent. Of the 1969 output, 710,000 tons 
(grading 83 to 86 percent CaSO,:2H50) 
was consumed by one entity, the Govern- 
ment-owned Sindri Fertilizers and Chemi- 
cals, Ltd., which uses the mineral to pro- 
duce ammonium sulfate. This firm was 
slated to terminate the use of gypsum as a 
raw material in 1969 upon completion of a 
pyrite-based sulfuric acid and triple super- 
phosphate plant; however, opening of this 
facility was delayed, and furthermore, the 
source of pyrite for the new facility has 
been adjudged to require additional devel- 
opment before it will be ready to supply 
the required pyrite. The pyrite-based oper- 
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ation was expected to produce an artificial 
gypsum which would be used by the Sin- 
dri ammonium sulfate plant, but the eco- 
nomic validity of such an operation has 
been questioned because such artificial 
gypsum has been found to contain deleter- 
ious impurities that adversely affect further 
processing to ammonium sulfate. It has 
been indicated that further study of the 
practicality of this scheme may have con- 
tributed to the delay in its implementa- 
tion 


Kyanite and Sillimanite.—It has been re- 
ported that the Government of India is 
considering an early curtailment and possi- 
bly a total ban on kyanite exports within 
5 years unless additional reserves are 
found. Domestic consumption apparently 
has increased considerably in recent years 
because of expanded production of high- 
temperature refractory bricks, gas burner 
tips, spark plugs, heater elements and high 
voltage electrical insulators—all of which 
use kyanite as a body-mix additive. In 
1969, indigenous requirements for kyanite 
were estimated at 10,000 tons per year, and 
the Government forecast a demand of 
18,000 tons per year by 1978. At the same 
time as domestic requirements increased, 
reserve estimates were revised downward to 
the vicinity of 500,000 to 600,000 tons 
which at present extraction rates consti- 
tutes only a 7-to-9-year reserve. 

In the case of sillimanite, the resource 
situation is not as critical, with a reserve 
of at least 500,000 tons in three areas only 
and perhaps aggregating 2 million tons in 
total and an annual output of less than 
10,000 tons, However, because of antici- 
pated appreciable increases in local de- 
mand above the 1,500-ton level estimated 
for 1969, the Planning Commission has re- 
quested an economically oriented reap- 
praisal of known reserves and an explora- 
tion program for new reserves during 1970. 

Magnesite.—With output reaching a new 
high of 260,208 tons, India's magnesite 
industry registered a modest advance over 
its 1968 performance. The overwhelming 
bulk of output was consumed domestically, 
with refractory manufacturers consuming 
most of the total used in India. However, 
limited quantities were used in the manu- 
facture of cement, rubber and boiler lag- 
ging, and inferior grade material was con- 
sumed in production of floor tile and 
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mosaic flooring. Exports accounted for only 
9 percent of the total produced in 1969. 
Mica.—India retained its position as the 
world's leading supplier of strategic grades 
of mica in 1969. Recorded output of crude 
mica declined slightly, but it is believed 
that actual output increased, with a grow- 
ing gap between recorded production and 
actual output. This gap is reflected in the 
difference between recorded crude mica 
output and recorded exports; the latter 
figure has consistently exceeded reported 
crude output, with no allowance for losses 
in processing. Recorded 1969 exports of 
strategic grades of mica were significantly 
greater than those for 1968 on a tonnage 
basis while exports of nonstrategic grades 
fell slightly; overall value of mica exports, 
however, advanced almost $700,000 and to- 
taled over $22 million for 1969. Distribu- 
tion of total exports by type appear in 
table 6; distribution of total exports by 
country on a tonnage basis are not avail- 
able, but from the viewpoint of value, 
leading destinations of total mica exports 
were: U.S.S.R.—$5.0 million; United States 
—$3.5 million; Japan—$3.3 million; United 
Kingdom—$2.2 million; Poland—$1.2 mil- 
lion; and Czechoslovakia—$1.2 million. 


Table 6.—India: Mica exports by type 


(Metric tons) 
Type 1968 1969 

Block. RN 1,731 1,790 
b fM 86 107 
Cut condenser film and plate. 37 36 
Cut sheet and strip. dd 21 27 
Washer and disse 116 103 
Splittings. ................. 6,001 6,686 
Scrap and waste 10,939 8,997 
Powder.. rt, 2,244 8,289 
Micanite and builtup mica... 12 21 

Total- Son eee) 21,187 21,056 

Phosphate Rock.—Commercial scale 


phosphate rock mining began in July 1969 
for the first time in India. Output through 
yearend totaled 69,175 tons, all from the 
Jhamar Kotra deposit of the Rajasthan Di- 
rectorate of Mining and Geology, 13 miles 
southeast of Udaipur. While the actual 
1969 production was small in comparison 
with the estimated requirement of about 1 
million tons annually, it was indicated 
that a substantial increase would soon be in 
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the offing. Late in 1969, the State of Rajas- 
than contracted with Bikaner Gypsum Co., 
Ltd., a joint public-private sector venture, 
to develop and mine the deposit for 10 
years, with expansion to 1,000 tons per day 
to start in 1970, and with an ultimate goal 
of 2,000 to 5,000 tons per day. 


Several other deposits are known in the 
same general area of Rajasthan, and at 
least one of these, the Matoon deposit, 
previously held by India's Central Govern- 
ment, was turned over to the public sector 
firm, Hindustan Zinc Ltd. in 1969 for de- 
velopment and mining. This deposit will 
require underground mining for all but a 
small part of the total ore present. 


Reserves in the Udaipur area have been 
tentatively reported at 76 million tons, 
grading 20 to 36 percent, but it should be 
stressed that these figures are only partial 
and do not cover all known deposits. Be- 
cause of the grade and general nature of 
the ore, beneficiation of much of this ma- 
teria] is regarded as essential if the full 
potential of the deposits is to be realized. 
To this end, AID has provided a phos- 
phate beneficiation specialist, at the re- 
quest of the Indian Government, to advise 
on processing techniques, and plans call 
for pilot plant studies during 1970. Prelim- 
inary laboratory studies produced concen- 
trates grading 36 percent P205 and 3 per- 
cent Fe203 with an 80 percent recovery 
from Matoon ores grading 20 percent P205 
as mined. 


Regarding the Mussoorie phosphate de- 
posits of Uttar Pradesh discovered with 
AID assistance in 1968, exploration work 
was terminated in 1969, but beneficiation 
studies on these complex phosphates were 
continued under guidance of the AID ben- 
eficiation specialist. However, because of 
the remoteness of the deposits, the neces- 
sity for underground mining, the relatively 
low grade of ore and the question of the 
actual quantity of minable ore available, 
the potential of this region for develop- 
ment in the foreseeable future is question- 
able. 


Salt.—India's salt output reached a new 
record high of almost 6.4 million tons in 
1969. Of the total produced, about 70 per- 
cent was for direct consumption by hu- 
mans and animals, 15 percent was used by 
the chemical industry, 4.5 percent was ex- 
ported, and the remaining 10.5 percent 
was destined for miscellaneous domestic 
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markets. Virtually all of the output was 
recovered by evaporation in coastal areas, 
one rock salt mine was in operation at 
Mandi in Himachal Pradesh (deposit re- 
serves 700,000 tons), and a limited amount 
of salt was obtained from inland lake and 
subterranean brines in Rajasthan. 


The State Trading Corporation, India's 
sole exporter of salt, embarked on a salt 
export sales promotion program in 1967, 
which produced quite satisfactory results 
insofar as contracts were concerned. How- 
ever, despite a resource and facility base 
capable of supporting a sizable expansion 
of production for exports, the State Trad- 
ing Corporation through 1969 was unable 
to meet its commitments because develop- 
ment of port-loading facilities fell behind 
plans, a situation which had not been im- 
proved through yearend. 


MINERAL FUELS 


Coal.—Coal continued to rank as India's 
leading mineral commodity in terms of 
value of crude output, accounting for 
slightly over 60 percent of the total for all 
commodities. The total value for coal, 
equivalent to $326.65 million, was 21 per- 
cent above that recorded for 1968, al- 
though physical output increased only 32 
percent; this gives an average value per 
ton equivalent to $4.47, or 17 percent 
above that calculated for 1968. 


Despite continual increases in coal out- 
put during 1964—69, the industry contin- 
ued to operate much under capacity, 
which in 1964 was rated at 97 million tons 
and in 1969 at about 90 million tons. 


Of total 1969 output, private collieries 
produced 74.4 percent, the National Coal 
Development Corporation (NCDC) collier- 
ies produced 20.5 percent, and Singareni 
Collieries Company (Andhra Pradesh 
State-Central Government owned) pro- 
duced 5.1 percent. Corresponding 1968 per- 
centages were 76.1, 18.0, and 5.9, respec- 
tively. Distributing total output by grade, 
22.5 percent was coking coal and 77.5 per- 
cent was noncoking coal; distributing out- 
put by mining method, 22 percent was 
from opencast operations and 78 percent 
from underground mines. 


A total of 792 mines were reported in 
production in 1969, 14 more than in 1968. 
The total was distributed as follows on the 
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basis of quantity produced by each mine 
(1968 figures for comparison) : 


Output per year 1968 1969 
(metric tons) 

More than 600,001... ............ 8 
300,001-600,000...............-. 49 58 
120,001-300,000..........-.....- 168 147 
60. 001-120. 0Oo⸗o0o 109 107 
12. 00 1-60, 0⸗oõů eee 208 203 
6. 001-12, 0Oo⸗o o 53 52 
Below 6. 000ll 185 217 
Total... ....-.-------------- 778 792 


Coal consumption including exports in 
1969 totaled about 72 million tons, distrib- 
uted as follows by industrial sector, in mil- 
lion tons: Iron and steel industry—17; rail- 
ways—16; thermal power stations—16; coke 
ovens—3; other, including exports—20. 
While the Government Planning Commis- 
sion forecasts a demand (consumption plus 
exports) of 93.5 million tons in 1973 and 
such a level is possible if consumption 
continues to increase at the rate of about 
7 million tons set in 1969, a level of 84 to 
88 million tons for 1973 (annual increase 
of 3 to 4 million tons) appears more 
likely. 

Proved coal reserves reportedly total 
about 45 billion tons, and a total national 
reserve of 120 billion tons (proved, indi- 
cated, and inferred) was reported in 1968. 

Lignite.—The Neyveli Lignite Corpora- 
tion (public sector) Neyveli mine re- 
mained the only significant producer in 
India through 1969, accounting for all but 
61 tons of the nearly 42-million-ton na- 
tional output. Facilities integrally associ- 
ated with the lignite mine showed im- 
proved performance in 1969 but continued 
to operate well below rated capacities. The 
urea fertilizer plant produced 96,718 tons 
in 1969, or about 64 percent of capacity 
(51 percent in 1968) and the briqueting 
and carbonizing plant, which produces 
smokeless domestic fuel briquets, produced 
149,197 tons, 19,197 tons more than in 
1968. 

Natural Gas.—India recorded a 20.7-per- 
cent increase in natural gas output in 1969 
relative to 1968 performance. Reserves 
stood at 2,237 million cubic feet as of Jan- 
uary 1, 1969 (latest data available), the 
same level given for January 1, 1968. Four 
relatively short gas pipleines were in oper- 
ation—three in the Gulf of Cambay area 
(two feeding power stations and one feed- 
ing a fertilizer plant) and one in the 
Assam area. 
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Petroleum.—India's petroleum industry 
continued to show substantial growth in 
almost every phase of its activities in 1969. 
Crude oil output was up nearly 19 percent 
to more than 51.7 million barrels; crude 
oil imports increased 1 percent to almost 
78.8 million barrels; refinery throughput 
advanced 9.1 percent to nearly 131.4 mil- 
lion barrels; refinery output (excluding 
plant fuel and losses) increased 8.3 percent 
to almost 124.6 million barrels; product 
imports jumped 19.6 percent to more than 
8.4 million barrels; and product exports 
registered a 27 percent growth to 6.4 mil- 
lion barrels. 

Exploration, Drilling and Crude Oil Pro- 
duction.—In the field of exploration, there 
were no major discoveries reported in 
1969, but it was indicated that prepara- 
tions were nearly complete for an on- 
schedule start for India's deepest explora- 
tory effort, a  plus-20,000-foot hole at 
Suruin, 44 kilometers southeast of Jammu 
in the State of Jammu and Kashmir. This 
project, to be drilled by the Oil and Natu- 
ral Gas Commission (ONGC) with U.S. 
built equipment, reportedly has a good 
possibility for oil and gas showings at 
about 20,000 feet. Also of significance was 
the yearend near-completion of India's first 
offshore (shallow water) drilling platform, 
which was slated to be used in early 1970 
for drilling to test a structure about 6 
miles west of Aliabet Island in the Gulf of 
Cambay. Regarding deeper offshore explo- 
ration drilling of the so-called "Bombay 
High" structure, no concrete steps toward 
actual commencement of work were taken 
in 1969 as the Government neither ac- 
cepted offers of foreign company assistance 
made in bids submitted in 1968, nor opted 
for a wholly Indian project. 

At yearend 1968 (latest data available), 
India's crude oil reserves totaled 984.7 mil- 
lion barrels, 1.6 percent greater than at 
yearend 1967, despite the substantial in- 
crease in output. The slight growth in re- 
serve, however, was almost wholly the re- 
sult of development drilling. No complete 
accounting of drilling activity in 1969 is 
available, but ONGC reported the comple- 
tion of 97 wells ("more than 640,000 
feet" using 53 rigs, compared with 124 
wells (947,000 feet) in 1968. Unreported 
was drilling by Oil India Ltd. (with four 
rigs operating) and Assam Oil Company 
(with one rig operating). Available infor- 
mation indicates that in all of India at 
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yearend, there were about 951 producing 
oil wells, 79 gas wells, 113 wells under test, 
and 32 water injection holes in operation. 
Reportedly 494 dry holes have been drilled 
since the beginning of oil exploration in 
India and 340 producing wells of record 
have been abandoned. 


Refining—With the addition of the 
50,000-barrel-per-day Madras refinery in 
June, India had nine operational oil refin- 
eries, with an aggregate throughput capac- 
ity of 431,200 barrels per day, and during 
the year produced nearly 124.6 million 
barrels of products, 8 percent more than in 
1968, from a total throughput of almost 
131.4 million barrels. Of the total refinery 
feed, 60 percent was imported compared 
with 63 percent in 1968, while the balance 
was of domestic origin. 


Although total refinery output advanced 
with respect to that of 1968, four of the 
eight refineries that operated in 1968 regis- 
tered significantly lower output on a plant 
by plant basis. Among the private sector 
refineries, only the Digboi plant of Assam 
Oil Company showed a marginal gain; the 
Burmah-Shell, ESSO, and Caltex plants 
registered declines that were attributed di- 
rectly to the continuing controversy be- 
tween the Government of India and the 
private firms over imported crude oil 
prices. As a result of this controversy, the 
Government about midyear initiated a pro- 
gram of foreign exchange restrictions on 
crude oil imports, which noticeably re- 
duced such imports in the last half of the 
year. Among the four public sector plants 
operational in 1968, Barauni and Koyali 
registered notable gains in production for 
1969, Gauhati operated close to its 1968 
level, and Cochin showed an output drop 
as the result of a fire. By yearend, how- 
ever, all facilities at Cochin had been re- 
stored and were operating at or near ca- 
pacity. 

The new public/private sector (Govern- 
ment-controlled) Madras refinery opened 
in June, but was not operating at capacity 
by yearend. Costs were reportedly excep- 
tionally high because of delays in port im- 
provements, which would permit 60,000- 
deadweight-ton (d.w.t.) tankers to provide 
feedstock. Until such improvements are 
made, the port can accommodate only 
tankers of less than 35,000 d.w.t. 
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India's 10th refinery, the joint Indian 
Oil Corporation-French-Rumanian venture 
at Haldia, remained under construction 
throughout the year, and completion, orig- 
inally scheduled for 1971, is not expected 
until late 1972 or early 1973. The facility, 
when completed, is to be an 18.25 million 
barrel producer. The nation’s lith refin- 
ery, the so-called Northwest refinery, re- 
mained among planned projects. with site 
selection (Rajasthan, Uttar Pradesh, or 
New Delhi) still a matter of debate. 

In addition to the full-fledged refineries 
mentioned above, India had two lubricat- 
ing oil blending plants in operation at 
yearend, and the Lube India Ltd. $22.7 
million lube oil base stock/light distillate 
processing plant near Bombay reportedly 
was undergoing trial runs with commis- 
sioning slated for early 1970. 

Transportation.—Despite additions to In- 
dia's modest pipeline system. rail transport 
continued to be the dominant means of 
moving petroleum products in India, with 
coastal tankers playing a significant role in 
product distribution along the coast. At 
yearend oil pipleines totaled almost 3,000 
kilomcters, including four crude lines with 
a total length of about 1,260 kilometers 
and four product lines aggregating about 
1,737 kilometers. Construction continued 
on the 130 kilometer Kalol-Navagam-Hal- 
dia line, with completion scheduled for 
late 1970. 

Marketing.—The public sector Indian 
Oil Corporation (IOC) increased both its 
level of sales on a volume basis and its 
share of total product distribution in 
India, the latter rising from 42 percent in 
1968 to over 48 percent in 1969. Among 
the private firms, only Burmah Shell main- 
tained its volume of sales at 1968 levels 
(while registering a lower percentage of 
total sales); all other private firms ac- 
counted for both a lower percentage of 
total sales and a lower quantity. The IOC 
increase both in quantity and share was 
directly related to (1) production rises by 
public sector refineries which market 
through IOC; (2) inception of operations 
at the new Madras refinery (which also 
markets through IOC) ; and increased sales 
of kerosine imported by IOC from the 
U.S.S.R. 


The Mineral Industry of Indonesia 


By Arthur F. Grube’ and R. A. Pense ? 


The Indonesian mineral industry made 
substantial progress in 1969 in production 
growth of important commodities such as 
petroleum and tin and in attracting for- 
eign capita] for future mineral develop- 
ment. 

In the very important petroleum sector, 
which accounted for an estimated 3 per- 
cent of net domestic production, output of 
crude oil rose 23 percent. Government rev- 
enue from petroleum operations during 
fiscal 1969 (April 1969-March 1970) was 
estimated at $250 million, or roughly 28 
percent of total receipts. Foreign invest- 
ment in the petroleum industry in calen- 
dar 1969 was estimated at $96 million, ap- 
proximately 40 percent more than 
investment the previous year. The conclu- 
sion of eight new petroleum exploration 
and development contracts during the year 
raised the total of such agreements in ef- 
fect at yearend to about 30, involving the 
participation of at least 18 U.S. companies. 
Five contracts for nonfuel mineral pros- 
pecting and exploitation were concluded. 
These brought to eight the number of 
agreements reached since the 1967 promul- 
gation of a basic mining law and favorable 
foreign investment legislation. Reportedly, 
these five new contracts represented an in- 
vestment commitment of $330 million. 

Fiscal 1969 was the first year under the 
new 5-year development plan (April 
1969-March 1974). Total plan investment 
has been set at $5,500 million, of which an 
estimated 55 to 60 percent is to come from 
abroad. Approximately 44 percent of in- 
vestment is to be in the priority field of 
agriculture, 30 percent in infrastructure, 
and 12 percent in industry and mining. 
Mining's share alone is estimated at $280 


million. Crude-oil output was scheduled to 
rise to 440 million barrels in fiscal 1973 
(April 1973-March 1974). With fiscal 1969 
production reaching 293 million barrels, 
fiscal 1970 (April 1970-March 1971) out- 
put was targeted at 358 million barrels. 
The latter amount, with some new taxes, 
would provide the Government in fiscal 
1970 with an estimated $350 million in 
revenue, almost 30 percent of its total in- 
come. 

The principal trends in the granting of 
new exploration contracts in 1969 were a 
reduction in the time necessary for negoti- 
ating an agreement and the somewhat less 
favorable terms available to applicants. 
Among the latter was a stipulation near 
yearend that prior to development work 
foreign investors must establish an Indone- 
sian-incorporated operating company. In 
the awarding of petroleum concessions, the 
new conditions also generally included a 
provision for the initiation of production 
bonuses at lower levels of output, reinvest- 
ment in Indonesia of part of profits, and 
the opportunity for some private Indone- 
sian investment in operating companies if 
commercial production takes place. New 
legislation concerning taxation was immi- 
nent near yearend, but potential effects 
were not yet celar. 

The first two "general mineral" explora- 
tion contracts were given to Kennecott Cop- 
per Corp. of the United States and the 
quasi-governmental Overseas Mineral Re- 
sources Development Co., Ltd. (OMRDC), 
of Japan. P. T. Kennecott Indonesia, Inc., 
a local subsidiary, will search for, and de- 


lIndustry economist, Bureau of Mines, Wash- 


ington, D.C. 
2 Research specialist, Bureau of Mines, Wash- 
ington, D.C 
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velop if feasible, nonfuel minerals over 
some 30,000 square miles. Exploration will 
be conducted in West Irian (18,100 square 
miles), where Kennecott is already drilling 
for copper; in south Sumatra (9,200 square 
miles); and in central Java (2,700 square 
miles). OMRDC, incorporated in Japan, 
will investigate about 3,900 square miles in 
west Sumatra. Both companies initially are 
being granted maximum general survey pe- 
riods of ] year, intensive exploration pe- 
riods of 3 years, evaluation periods of 1 
year, and facility construction periods of 3 
years. In addition, Kennecott is to have an 
extra year for survey work in West Irian. 
A third, more tentative, genera] mineral 
exploration award was outlined during the 
year for Bethlehem Steel Corp. and Rio 
Tinto-Zinc Corp. Ltd. over about 15,000 
square miles in west Sumatra. 

Conditions for offshore petroleum explo- 
ration were considerably enhanced as the 
Government moved vigorously towards 
clarification of its marine boundaries with 
neighboring countries. In February a pro- 
clamation asserting Indonesia's jurisdiction 
over its Continental Shelf was issued in 
general accordance with the principles es- 
tablished by the 1958 Geneva Convention. 
By November an agreement had been con- 
cluded on the most pressing frontier, that 
with Malaysia, which clearly delineated 
their entire joint boundaries. Embodied in 
the understanding was the principle of 
using the outermost island of a country as 
the basis for drawing a median line when 
overlapping national claims existed. 'This 
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principle, which favors a country of scat- 
tered islands such as Indonesia, is expected 
to help in projected negotiations with Aus- 
tralia about their mutual offshore bounda- 
ries. 

The U.S. Geological Survey initiated a 
program of assistance to the Indonesian 
Geological Survey (GSI) intended to in- 
crease the number and skills of GSI per- 
sonnel. Emphasis is on training and re- 
search in the fields of geophysics, 
geological mapping, and photogeology. 

By yearend the Government's principal 
new mincral industry organizations, formed 
in mid-1968 and confirmed in late 1969, 
appeared to be gaining in competence and 
efficiency. These included P.N. Pertamina 
(Pertamina), which has jurisdiction over 
the development of petroleum and natural 
gas; P.N, Tambang Timah (Timah), con- 
trolling output of tin; and P.N. Aneka 
Tambang (Aneka), with authority over 
most other hard rock mining. At present 
Aneka supervises principally the extraction 
of bauxite, nickel, diamond, gold, and sil- 
ver by Government enterprises, but future 
activities are also to be undertaken in iron 
sand, manganese, and copper mining. 
Other less important mineral.related orga- 
nizations included P.N. Tambang Batu- 
bara, in charge of coal production, and 
P.N. Aspal Negara, handling production of 
rock asphalt. While the last mentioned is 
under the Ministry of Public Works, all 
other bodies are subject to the Ministry of 
Mining. 


PRODUCTION 


Output of crude petroleum, by far the 
most important mineral commodity Indo- 
nesia produces, vaulted 23 percent. This 
was largely because of the apparent success 
of P.T. Caltex Pacific Indonesia's program, 
initiated in 1967, of doubling within 2 


years the 360,000-barrel-per-day production 
rate of its Sumatra properties. Production 
of tin, the country's second most significant 
mineral product, increased probably be- 
cause of better maintenance and utilization 
of dredges. 
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Table 1.—Indonesia: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 
METALS 
Aluminum, bauxite, groes weighgnn!ltlt 920,166 879,328 170,841 
Gold, e cee tee eee eee troy ounces.. 7,752 ' i 
Ded ge 8 NA NA 
Binnen cei ovs oes cna e 10,000 e 10,000 NA 
Nickel, mine output, metal eontentt Lll Ll... 5,118 7,859 6,900 
Rare-earth metals, monazite sand. .....-..-..-..........- NA * 25 NA 
De J; cra Lu E i d thousand troy ounces.. 809 309 816 
Mine output, metal content. long tons.. 18,600 16,568 17,146 
Metal... i2 el ecxassdusi eee RE A do.... 1,481 4,885 5,898 
NONMETALS 
Juin DVERuU sae eae * 849 NA NA 
; ensi demi ͤ cte das thousand tons e 850 411 540 
%% ⁵˙ UiUin.. r.. ee a 2. 267 2, 500 e 2,500 
Diamond: 
Industrial thousand carats.. 6 6 6 
%%%0%ôöÜ—V& r ² m. mr ⁊ y i cde do 14 14 14 
Totals- hhůõõÜ⁰ ... ⁰ꝛ˙ a aus da do.... 20 20 20 
Fertilizer material, phosphate rock *_.......-.-.-.-...---- 10,000 10,000 10,000 
Salt, all types thousand tons.. r 800 r 80 180 
Sulfur, elemental... vec ³ðVâjud ĩé ü ĩð e ci * 8,806 e 1,200 e 1,200 
MINERAL FUEL8 AND RELATED MATERIALS 
Asphalt rock, bitumen contents 10,000 10,000 12,000 
SS AAA 8 thousand tons 208 176 191 
Gas: Natural: 
Gross production 279. million cubic feet.. NA 115,045 100,000 
Marketed Llc lll lll ll lll l.l. do 22, 000 24, 066 80,161 
Natural gasoline. ............. thousand 42-gallon barrels.. NA 260 NA 
Petroleum 
Ae... 8 do.... 186,281 219,912 271,001 
Refinery producta: 
liinre‚ee do 10,344 . 10,991 10,927 
Kerosine and jet fuel do.... 18,419 14.817 15,948 
Distillate fuel oil. .......... 2.22. 22... -.- do.... 11,126 13,672 8,871 
Residual fuel oll........................-. do.... 10,784 12,890 12,926 
/ 86 do 18,319 15,978 24,467 
! ĩðLĩ½5 La do 63,992 67,848 72, 684 


* Estimate. * Revised. NA Not available. 

1 Officially reported Indonesian statistics representing Government output; private production by small 
N roducers may be as much as 80,000 troy ounces per year. 

? Includes unfinished oils N further processing. 

3 Excludes refinery fuel and 


TRADE 


Mineral commodity exports during 1969, The following tables contain the latest 
as in past years, continued to account for comprehensive trade data available. 
nearly one-half the value of the country's 
total export trade. Crude oil and refined Table 2.—Indonesia: Exports of selected 


products, estimated at $360 million, were mineral commodities to Japan 1 

the most significant mineral exports. Min- (Metric tons unless otherwise specified) 

eral commodity imports, however, ac- Commodity 1968 1969 

counted for only a small proportion of the mm 

country's total imports. Aluminum, bauxite 757,810 767,741 
Japan continued as major customer for Manganese ore b... 61233 9.140 


mineral exports and was a major supplier Nickel, ore and concentrate... 284,960 268,099 
MINERAL FUELS AND 


of mineral commodities to Indonesia. Dur- RELATED MATERIALS 

ing 1969, Japan shipped 331.175 metric C'A olnd 42-gallon barrels.. 67,817 107,927 
tons of cement to Indonesia, 170,774 tons Residuak fuel elle. 11,641 18.388 
of iron and steel products, 60,257 tons of 5 ⸗xXc5 
manufactured fertilizer, and 1,121,000 bar- 1 Official trade returns of Japan. Data shown in 


lieu of official Indonesian trade data. 
rels of refinery products. ? Includes unfinished oils. 
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Table $.—Indonesia: Exports and reexports of petroleum 
(Thousand 42-gallon barrels) 
Commodity Quantity Principal destinations, 1968 
Crude oil................. 146,632 Japan 53,749; Australia-New Zealand 88,609; United States 23 , 238. 
Refinery producta: 
Motor gasoline........ 576 Australia-New Zealand 249; South Vietnam 110; Thailand 105. 
Jet fuel 1,087 Virtually all to Singapore. 
Distillate fuel oil 878 Singapore 700; Thailand 83; South Vietnam 71. 
Residual fuel oil....... 5,251 Singapore 8,072; Japan 1,640; Thailand 493. 
Paraffin oil distillate !. . 1,203 Japan 1,106; Netherlands 59; France 38. 
Waxy residual l.. 8,499 Japan 10,923; Australia-New Zealand 3,914; Netherlands 8,112. 
Other 2 464 Australia-New Zealand 75; Hong Kong 58; Thailand 51. 
Total. csc cdeceaces 27,958 XX 
Bunkers. 391 NA. 


NA Not available. XX Not applicable. 
1 Unfinished oils requiring further processing. 


? Includes solvents, waxes, and liquefied petroleum gas. 
Source: Monthly Bulletin, Petroleum and Natural Gas, Indonesial Directorate General of Petroleum and 


Natural Gas, 1968 


Table 4.—Indonesia: 


Trade in selected mineral commodities, 1967 1 


Commodity Quantity Value Principal sources or destinations 
(metric tons) (thousands) 
EXPORTS 

Aluminum, bauxite. ............... 868,303 $7 , 787 Mainly to Japan. 
Iron and steel scrap................ 17,848 1752 All to Japan. 
Manganese ore and concentrate 7,176 173 Do. 
Nickel ores and concentrate 128,455 1,968 Do. 
. metal scra ß 188 Mainly to Japan. 

n: l 

Ores and concentrates. ......... 16,431 88,377 All to the Netherlands. 
Metal and alloys. sss 1,688 5,662 France and West Germany. 
IMPORTS 

Aluminum, metal, including alloys, all 

, sees NUNC 4,866 8,065 West Germany and Japan. 
Semengnee owe exS 88,010 1,347 Mainly from Japan. 
Copper, metal, including alloys, all 

P! cv du eu occ d uu 1,025 1,754 West Germany and Japan. 

Fertilizers, manufactured. 188 , 658 6,255 Japan, West Germany, Netherlands. 
Iron and steel, metal, including alloys, 

Herr don iue ene NA 24,942 Japan, West Germany, United States. 
Sulfur, elemental.................. 5,188 33 West Germany and Canada. 


NA Not available. 


1 Derived from United Nations data on countries trading with Indonesia; represents bulk of mineral trade, 
excluding mineral fuels, but not total. Trade with Communist countries is excluded. 


COMMODITY REVIEW 


METALS 


Aluminum.—Bintan Island, with reserves 
of bauxite now tentatively established at 
40 million tons, remained the focus of the 
growing aluminum industry in 1969 de- 
spite developments elsewhere. Construction 
was underway at the Bintan shipping port 
of Kidjang to increase storage capacity 
from 42,000 to 90,000 metric tons, to im- 
prove loading capacity from 500 to 1,000 
tons per hour, and to dredge the harbor 
to accommodate vessels of 30,000 deadweight 
tons rather than the present 20,000. Ex- 
ports of Bintan bauxite in 1969 totaled 
862,000 tons, most of which went to Japan. 
A recently signed contract calls for the 
shipment to Japan of 800,000 tons of 


bauxite in 1969 and 1970 and of 1,000,000 
tons annually in the next 8 years. Three 
major Japanese aluminum  producers— 
Nippon Light Metal Co., Ltd., Showa 
Denko Co., Ltd., and Sumitomo Chemical 
Co., Ltd.—already engaged in developing 
reserves on the island, announced tentative 
plans to construct a 200,000-ton-per-year 
alumina plant there. 

On Sumatra the Indonesian Government 
was strongly encouraging the erection of a 
major reduction plant near a hydroelectric 
plant to be built on the Asahan River. 
Showa Denko and Sumitomo Chemical 
were among the interested parties, which 
included, among others, Kaiser Aluminum 
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& Chemical Corp. Aluminum Company of 
America (ALCOA), which concluded an 
agreement in early 1969 to explore for and 
develop bauxite deposits principally in east 
Sumatra and west and southeast Kaliman- 
tan, apparently is not to be directly in- 
volved with the new Asahan project. 

Copper.—During 1969, Freeport Indone- 
sia, Inc., a subsidiary of the United States 
firm, Freeport Sulphur Company, obtained 
loan commitments necessary to finance its 
development of the Ertsberg Copper de- 
posit in West Irian. The project's total 
cost is estimated at $120 million. The com- 
pany has obtained loan commitments from 
a group of five U.S. insurance companies 
and seven banks for $58 million and con- 
ditional financing agreements from Japa- 
nese and West German sources for $42 
million. Of the $42 million, West Ger- 
many's Kredit für Wiederaufbau will pro- 
vide $22 million, and 13 Japanese copper 
smelting and trading companies will pro- 
vide the remainder. The balance of $20 
million will be provided as equity funds. 
Freeport Indonesia, Inc., has also signed 
contracts with the Japanese copper smelt- 
ing companies and a leading West German 
smelter, Norddeutsche Affinerie, Hamburg, 
for the sale of copper concentrates. The 
Japanese firms hope to obtain 65 to 70 
percent of the mine's total output for a 
13-year period; the remainder will be sent 
to the German company. 

During the year some progress was made 
in getting the Sanka Ropi copper project 
underway again. Sanka Ropi, in central 
Sulawesi, is known to have high-grade cop- 
per deposits, but their extent has not been 
ascertained. Geotechnika, a Yugoslav State- 
owned mining company, surveyed the area 
several years ago and then ceased all activ- 
ities. It is reported that the Yugoslavs have 
now agreed to take on Indonesian and 
European partners for further exploration. 

Gold and Silver.—All recorded gold and 
silver production was from the Tjikotok 
mine of Aneka in west Java. An explora- 
tion program was initiated at this site to 
uncover new reserves; present resources are 
believed sufficient for only about 10 more 
years of mining at present rates. Aneka's 
gold dredging project at Logas in central 
Sumatra was still in the stage of removing 
tailing overburden left from pre-World 
War II operations. 

Iron and Steel.—At yearend, Indonesia 
still did not produce iron ore, pig iron, 
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crude steel, or rolled steel. During 1969, 
however, five Japanese-financed projects for 
the construction of galvanized-sheet plants 
had been approved by the Indonesian 
Government and three were underway. 
The Japanese steel firm, Kawasaki Steel 
Corp., and a trading concern, C. Itoh and 
Co., Ltd., in partnership with the Indone- 
sian company P.T. Indonesia, were build- 
ing a 12,000-ton-per-year plant at Medan, 
Sumatra; Japan's Fuji Steel Co., Ltd., and 
Mitsui and Co., Ltd., in collaboration with 
P.T. Ragam Logam, had a 15,000-ton plant 
underway at Djakarta; and the Japanese 
companies Yawata Iron and Steel Co., Ltd., 
C. Itoh and Co, Ltd. and Toyo Menka 
Co., Ltd., had a 24,000-ton plant under 
construction at Djakarta. 

In May a contract was signed by Aneka 
and Japanese interests for the shipment to 
Japan of 300,000 tons annually of iron 
sands over 5 years beginning in mid-1971. 
The sands, located near Tjilatjap on the 
south coast of Java, grade an estimated 20 
to 25 percent iron. About $3 million of In- 
donesian funds are being expended on the 
project—one-third for the preparation of 
an open pit and for mining machinery 
and a preparation plant; and two-thirds 
for enlarging the port and loading facili- 
ties of Tjilatjap to handle 30,000-dead- 
weight-ton vessels. 

Mercury.—During the year two U.S. ex- 
perts studied a recently discovered mercury 
deposit near the Sanka Ropi copper 
deposit on Sulawesi. A three-man Japanese 
team also visited Indonesia to study the 
possibility of developing mercury mines in 
the country. The results of these investiga- 
tions were not reported. 

Nickel.—The country's entire 1969 nickel 
ore output came from Pomalaa and Man- 
tang Islands off southeast Sulawesi. Mining 
operations were conducted in a 34-square- 
mile area by the Japanese firm Sulawesi 
Nickel Development Company (SUNI- 
DECO) under a production-sharing con- 
tract with Aneka. Virtually the entire out- 
put was exported to Japan. SUNIDECO 
has indicated that it will be able to pro- 
vide Japan with $50,000 to 425,000 tons of 
nickel ore with a minimum 2.4 per cent 
nickel content in 1970. This would be 
some 30 to 60 percent more than that ex- 
ported to Japan in 1969. Recent surveying 
has indicated the presence of 60 million 
tons of lower grade (down to 1.5 percent 
nickel) ore. 
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In July the Government signed a final 
nickel-exploration contract, covering an 
area of about 15,000 square miles on Hal- 
mahera Island, with a consortium of nine 
Japanese metal-producing and trading 
companies. The Japanese firms organized 
the Indonesian Nickel Development Com- 
pany Ltd. to commence exploratory opera- 
tions in October. The new concern is com- 
mitted initially to spending roughly $2 
million in a 2-year prospecting program. 
Presently known reserves in the concession 
area are estimated at 2 million tons of ore 
with a 1.52 percent nickel content. If re- 
serves of 50 million tons of 1.5 percent ore 
are established, construction of a smelter is 
to follow. Indonesia now has three nickel- 
exploration contracts in force. The other 
two are with the International Nickel 
Company of Canada, Ltd., and P.T. Pacific 
Nickel Indonesia, the latter a consortium 
of United States, Canadian, Australian, and 
Dutch concerns.3 

Tin.— The Rio Tinto-Zinc Corp. Ltd- 
Bethlehem Steel Corp. consortium finally 
withdrew from negotiations with the Indo- 
nesian Government regarding an offshore 
tin concession. The withdrawal resulted 
from a Government decision to conduct 
such exploration on its own and followed 
the signing of an agreement with the 
United Nations Development Program. 
Under the agreement, Indonesia will be 
loaned about $1.] million for various tin 
exploration activities in waters up to 30 
meters deep. The Government already has 
let contracts totaling $300,000 for the out- 
fitting of a new drilling vessel and for ad- 
ditions to existing drilling platforms and 
docking facilities. Funds were also being 
sought at yearend from the Netherlands 
Government for a geophysical survey in 
waters from 30 to 50 meters deep by 
Coastal Engineering Survey Consultants of 
the Netherlands and from the U.S. Agency 
for International Development for the im- 
provement of a large dredge of U.S. origin. 

All tin production came as usual from 
the three principal operations of Timah 
on Bangka, Belitung, and Singkep Islands. 
About 40 percent was from hydraulic min- 
ing and 60 percent from offshore dredges. 
At Bangka a new offshore dredge (Bangka 
I) with an 18-cubic-foot bucket was put 
into operation, At yearend Timah had 29 
bucket dredges, 13 cutter-suction dredges, 
and five bucket-suction dredges. 

Most (an estimated 11,000 long tons) of 
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the tin-in-concentrate produced was again 
shipped to Malaysia for smelting. Output 
from the new (1967) refinery at Muntok 
on Bangka increased as operators overcame 
problems involving faulty refractories. 
About 9,973 long tons of concentrates was 
smelted in 1969 to produce 5,898 tons of 
metal. The plant’s annual output capacity, 
originally announced as 25,000 tons, alleg- 
edly is only 15,000 tons because of faulty 
design. 

Uranium.—A 7-year agreement for ura- 
nium prospecting in Kalimantan was 
signed in April between France's Commis- 
sariat à l'Énergie Atomique (CEA) and 
the Indonesian Government. Should any 
commercial discoveries be made in this 
unexplored area, CEA would have exclu- 
sive development rights. At yearend Ja- 
pan's Overseas Mineral Resources Develop- 
ment Co., Ltd. reportedly was making 
arrangements for uranium exploration in 
west Sumatra. 


NONMETALS 


Cement.—Greater demand and fuller 
utilization of both old and new plants 
contributed to the significant rise in pro- 
duction in 1969. Output from the Gresik 
plant near Surabaja in east Java was about 
323,000 tons, a 5-year high. The new Ton- 
asa plant at Makasar in Sulawesi appeared 
to be operating at 75 to 80 percent of its 
120.000-ton-per-year capacity during the 
first 9 months of the year. Most of the re- 
maining output was believed to have come 
from the 150,000-ton Padang plant at In- 
garung in west Sumatra. 

As part of its overall 5 year develop- 
ment plan, the Government has announced 
intentions of producing 1,250,000 tons of 
cement in 1973 to achieve national self-suf- 
ficiency. All basic materials for cementmak- 
ing except gypsum reportedly are readily 
available, and a research program aimed at 
producing an artificial gypsum has been in- 
itiated. Orders for six, small-scale, shaft- 
kiln cement plants were tentatively placed 
with an Indian firm, the Industrial Devel- 
opment Corp. of Tamil Nadu. These would 
augment an undetermined number of 
other small plants now scattered around 
the country. 

Diamond.—Although long- idle equip- 
ment was finally installed, no output was 
reported from Aneka's project to recover 


3 For details, see 1968 Minerals Yearbook. 
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diamonds by mechanical means from grav- 
els in the Simpang Ampat-Pengaron area 
of southeast Kalimantan. All of Indonesia's 
estimated 1969 diamond production again 
came from private producers in Kaliman- 
tan, particularly southeast Kalimantan. 

Fertilizer Materials.—During 1969 the 
urea plant based on natural gas, at Palem- 
bang in Sumatra, Indonesia's only fertilizer 
plant, operated at roughly 85 percent of 
its 100,000-ton-per-year capacity. Plans for- 
mulated between the Japan Ammonium 
Sulphate Industry Association and Pertam- 
ina for manufacturing nitrogenous fertiliz- 
ers from natural gas were abandoned in 
favor of the construction of a complex-fer- 
tilizer plant at either Djakarta or Surabaya 
in Java or Medan in Sumatra. 


MINERAL FUELS 


CoaL—Although production rose some- 
what during the year and costly excess 
personnel continued to be pared, lack of 
fresh capital needed to purchase new 
equipment threatened the very existence of 
P.N. Tambang Batubara's three operations 
at Bukit Asom and Ombilin on Sumatra 
and Mahakam in east Kalimantan. No par- 
ticular progress was reported on the proj- 
ect to modernize the Ombilin mines with 
Polish machinery. Allegedly, demand con- 
tinued to exceed supply, and a contract to 
ship 100,000 tons of coal to Taiwan had to 
be cancelled. The principal consumers of 
coal in 1969 were the Government railways 
on Sumatra (68,000 tons), the Padang ce- 
ment plant (52,000 tons), and the mines 
themselves (40,000 tons). 

Petroleum.—Output from Indonesia's 
40-odd producing oilfields jumped to an 
alltime high of 271 million barrels in 1969, 
principally because of increases from fields 
of P.T. Caltex Pacific in central Sumatra. 
These fields, of which Minas remained by 
far the most important, produced 218 mil- 
lion barrels or 80 percent of the total. 
P.T. Stanvac Indonesia's fields in central 
and south Sumatra, including the substan- 
tial Duri field, contributed an additional 
17 million barrels. The scattered Java, Kal- 
imantan, and Sumatra fields of Pertamina 
accounted for the remaining 36 million 
barrels. 

Output from the seven refineries and 
two asphalt plants increased at a more 
modest rate but still reached a 4-year 
high. At yearend negotiations were reach- 
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ing conclusion for the sale of P.T. Stan- 
vac's Sungaigerong refinery in Sumatra to 
Pertamina, which would make the latter 
the nation's sole refiner. In addition, two 
more refineries were under construction in 
central Sumatra for Pertamina. Completion 
of the 100,000-barrel-per-day refinery being 
built by a group of Japanese companies at 
Dumai and the 25,000-barrel refinery being 
erected at Pakning by Refining Associates 
Canada Ltd. will increase by nearly one 
half the country's persent 270,000-barrel 
per-day capacity. 

During the year, Pertamina continued to 
invite bids from oil companies interested 
in securing exploration and/or develop- 
ment contracts. Nine areas were opened 
for bidding. At least eight of the produc- 
tion-sharing agreements required by Per- 
tamina of concession holders were con- 
cluded. 

The contracts awarded were briefly as 
follows: To Jenny Manufacturing Co. 
which signed for itself and three other 
companies (State Marine Lines Inc., Santa 
Fe International, and Canada's Syracuse Oils 
Ltd.) , two contracts, one for approximately 
17,200 square miles on and around Kari- 
mata off eastern Sumatra and the other for 
about 25,600 square miles in the Mentawi 
Islands, off western Sumatra; to Dearborn 
Computer and Marine Corp., in partner- 
ship with Storm Drilling Co. and one 
other U.S. company, for approximately 
23,000 square miles on and off Halmahera 
in the Molucca Islands; to Asia Oil Corp. 
—a joint operation of the White Shield 
Corp. of Canada (a U.S.-owned and U.S. 
incorporated concern) and the Kenneth 
McMahon group of Australia—for about 
20,000 square miles off western Sumatra 
and southern Java; to Gulf Oil Corp. in 
partnership with Western Industries Inc. 
for 50,000 square miles on and surround- 
ing Ambon, Buru, Ceram and Sula in the 
Molucca Islands; and to Compagnie Fran- 
çaise des Pétroles for approximately 4,600 
square miles adjacent to an onshore and 
offshore concession obtained by the com- 
pany the previous year in north Sumatra. 

In addition, the Royal Dutch/Shell Cor- 
poration returned to Indonesia after an 
absence of 4 years and signed for about 
12,500 square miles in east Kalimantan. 
After extended negotiations the Southeast 
Asia Oil and Gas Company finally was 
awarded approximately 38,600 square miles 
off southern Sulawesi. An announcement 
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that Pakistan National Oil Co. (a private 
concern) had acquired a 50-percent inter- 
est in Southeast Asia followed almost im- 
mediately. Unreported previously was the 
contract signed in late 1968 with Agip 
S.p.A., a subsidiary of Ente Nazionale In- 
drocarburi, for about 41,400 square miles 
off Kalimantan. 

By the end of 1969, two concession hold- 
ers had been successful in finding new 
offshore oilfields. Japex Indonesia Ltd. 
found oil off Idi in north Sumatra despite 
some drilling difficultics. Tests indicated 
that one well has three producing zones of 
limestone between 8,600 and 9,600 feet and 
a total production capability of up to 
5,500 barrels daily of high gravity (45° 
API), low-sulfur (0.04 percent) crude oil. 
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Japex hopes to begin commercial produc- 
tion in 1970. The other discoveries, off 
northwestern Java, were made by a consor- 
tium headed by a subsidiary of Atlantic 
Richfield Co., the Sinclair Exploration Co., 
and a subsidiary of Natomas International 
Co., the Independent Indonesian American 
Petroleum Company. Five Exploratory 
wells found high-gravity, low-sulfur crude 
oil at relatively shallow depths. In general, 
the area contains nine producing zones 
(apparently all sandstone) between 2,200 
and 3,800 feet. During tests, production of 
crude oil, which ranges from 37° to 40° 
API, reached 2,600 barrels per day. 

At yearend there were five drilling ships 
operating in Indonesian waters. 


The Mineral Industry of Iran 


By David A. Carleton 


Although the expansion of lran's ccon- 
omy slowed slightly in 1969 after 5 years 
of exceptionally rapid growth, the mincral 
industry, led by petroleum, continued to 
make substantial gains. Accordingly, the 
mineral industry, as well as the economy 
as a whole, continued to be supported by 
the petroleum (including natural gas) in- 
dustry. In 1969 the petroleum sector ac- 
counted for about 85 percent of the 
country’s foreign exchange earnings, 
contributed 17 percent of the gross na- 
tional production (GNP), and provided 
$1.1 billion in Government revenue. The 
Government's policy of encouraging forcign 
capital investment and foreign expertise, 
together with a longstanding stable politi- 
cal situation, has contributed significantly 
to lran's economic successes in recent years. 

Most of the large mineral-oriented enter- 
prises are owned in part by the Govern- 


ment. Becausc of the heavy commitment of 
public funds to ncw establishments during 
recent ycars, together with escalating costs 
of projects underway, no new major mining 
or mineral projects were undertaken dur- 
ing 1969. Exploration and evaluation of 
the large Sar Cheshmeh porphyry copper 
deposits, perhaps the most promising min- 
ing prospect in Iran, continued during the 
year. At ycarend 1969, further development 
of the deposits was awaiting the conclusion 
of financial arrangements. 

A new mining law has been drafted and 
is expected to be submitted to the Parlia- 
ment and, if approved, will take effect late 
in 1970 or early in 1971. The provisions of 
the new law are expected to improve op- 
portunities for foreign investment in Iran. 


1 Supervisory foreign mineral specialist (Petro- 
leum), Burcau of Mines, Washington, D.C. 


PRODUCTION 


Other than for petroleum and natural 
gas, the Iranian Bureau of Statistics has 
not collected statistical data on mineral 
production since the Iranian year 1341 
(March 21, 1962 to March 20, 1963). The 
figures given in table 1 are highly arbi- 
trary, representing extrapolations and, in 
some cases, estimates based on exports. 
The Bureau of Statistics has reported that 
a new survey of mineral production for 
the Iranian year 1348 (March 21, 1969 to 


March 29, 1970) was underway in May 
1970. 

Iran continued in 1969 as the world’s 
fourth largest crude oil producer and the 
Middle East leader. At yearend, Iran was 
strongly challenging Venezuela for third 
position. Total Iranian crude oil produc- 
tion in 1969 averaged 3,374,472 barrels 
daily, up 18.5 percent from 1968. The 
value of crude oil production in 1969 was 
about $1.7 billion based on estimated real- 
ized prices. 
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Table 1.—Iran: Production of mineral commodities 1 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 1969 » 
METALS 
Chromil- -sso ß ß Me LE de da LEE e 110,000 90,000 140,000 
Copper ore (8 to 8 percent copper))))ꝝ h) ,000 12,000 12,000 
Ore (6 to 60 percent lead) eee n ene sss eneee $7,000 $1,500 50,000 
Ingots (smelter outputttꝶ Ll lll lll lll. llle... 350 350 350 
Magnesite... s o i cuc » 6,000 6,500 6. 500 
Manganese (averages 40 percent manganese ) 42. 000 * 12,000 85,000 
Zinc (5 to 60 percent zine iiu))hh aec creer. 89 , 000 90,000 45,000 
Zinc and lead (12 percent lead, 30 to 40 percent zinc)................ 20,000 20,000 45. 000 
NONMETALS 
/ euin See eee ols Ur ee eee cL M 90 ,000 95,000 70,000 
Cement, hydraulic..................... 2.2.2 LLL LLL. thousand tons 1,395 1,400 2.342 
7 ͥ ³³TP d dede ĩͤ A Lung 8 do 1.093 982 2,000 
/// LE us dore e miguel e EE CAE su 9,500 9,700 8,000 
l ⁰˙¹ͥͥͥ ͥ ͥͥͥͥ⁊ ⁰˙·⁰ !: 7,5. ͤ EL thousand tons 259 275 310 
Ä ²²ĩ¹i¹ꝛĩ1àꝛ¹1’ꝛö e mel ] me ] .-... ³ dd ĩ. E Dri ES 6, 600 88,000 40,000 
MINERAL FUELS AND RELATED MATERIALS 
ACC JJJJJSGͥ½:!! cuc ire thousand on: B 290 300 250 
CORE owe tee ioe ce ia ieu eu Lau es ĩ K ce oes a oa 21 21 50 
Natural gas... ³»W¹.-AA¹ - ecescwsehere million cubic feet. . 709,238 802 , 490 960,328 
Marketed: ocnlos eee Se eles ee do 51,784 55. 534 98.201 
Petroleum: 
Crude (net) 7 thousand 42-gallon barrels.. 947,678 1,039,366 1,231,828 
Refnery producta: 
ation gasolinen”k. cllc eee eee do.... 6,477 6,533 6,475 
Motor gasoline.................. lc LLL - eee do.... 12,859 15,818 16.998 
Naphtha and solventt ggg do 8,018 2.964 4.934 
hh a e. Buses wai Ee iE E do.... 10,343 12,617 13,428 
F ²ͥA²) ↄ ñꝗ ):; E EE do 14.220 17,579 19.6582 
Distillate fuel oll do.... 23,250 21,390 29.831 
Residual fuel oil. VVVVVVCCTTTTCTCCCCCCCT00TCV˙C CHER do.... 783,947 72,939 76.842 
ee, . . d uec 8 327 448 560 
FP ³˙Ü¹¹AAA ͤ ü ͤ Ku ͤ ee eal dz do 1,965 1,654 2.243 
Liquefied petroleum gas do 447 580 930 
Other PS EE mk 8 do.... 8,180 9,251 e 3,791 
%%% ĩðùW˙%ꝗoõGè E EA EEEE ESIE do.... 150,033 167,723 175,714 
Refinery fuel and Io do.... 9,555 11.742 e 14,500 
Estimate. v Preliminary. e Revised. 


! Exce 


t 
itidicated. Except for petroleum and natural gas, data are ‘‘guesstimates’’ 
ureau of Statistics of the Ministry of Economy. 


or the Iranian 
3 Excludes petroleum reinjected into the fields. 


for natural gas and petroleum, data are for the calendar years beginning March 21 of the year 


of either the U.S. Bureau of Mines 


TRADE 


Petroleum continued as Iran’s principal 
export commodity, having an f.o.b. value 
of $1.8 billion and representing 88 percent 
of total exports. The direction of petro- 
leum export trade has shifted considerably 
in recent years, the result of increased 
crude oil production in Libya and the 
growing demand in Far Eastern markets. 
The trading companies of the Consortium 
(Iranian Oil Exploration and Producing 
Co. and the Iranian Oil Refining Co.), 
which accounted for 91 percent of total 
petroleum exports in 1969, marketed 60 


percent of their shipments in the Far East 
(mostly in Japan) and 24 percent in 
Western Europe. In 1966 these arcas re- 
ceived 41 and 39 percent, respectively. 

About three-fourths of the $10 million 
worth of nonpetroleum mineral exports 
during the Iranian year ending March 20, 
1969, were represented by lead, zinc, 
chromite, and cement. During that year 
the decline in the value of all nonfuel 
mineral exports but lead, was offset by a 
nearly equal increase in value of lead ex- 
ports. 
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Table 2.—Iran: Exports of mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal destinations, 1968 
METALS 
Chromite, 48 percent Cr. 88,770 62,128 Vama 810 11,500; France 9,865; Nether- 
an 870. 
Iron and steel, metal: 
SSS ³·W E 8,624 25.888 All to mainland China. 
Semimanufactures. .................. 449 859 Kuwait 188; Afghanistan 124. 
Lead, ore and concentrate 471,485 36,177 U.S.S.R. 28,141; Japan 8,036. 
Manganese ore. 10,825 32,800 Japan 16,800; Hungary 14,800. 
Ein y RU UEM 40.122 651,112 Japan PRL U.S.S.R. 15,511; Bulgaria 
NONMETALS a 
Barite, natural.......................... 8,027 10,090 Kaa 6,065; Saudi Arabia 1,824; U.S. S. R · 
Coment ee ee a 8 54,598 42,153 Muscat and Oman 29,823; Kuwait 12,329. 
J ³5Ü˙¹’¹·¹ww--— ae E NG 166 352 United States 250; Muscat and Oman 70. 
Cl Leo uo Lee ac cue a a UE EE 8,134 12,284 Kuwait 4,794; Saudi Arabia 2,638; Trucial 
States 2,156. 
Fertilizers. |... 22.22 l LLL ll. lll. ee 12 7 All to Kuwait. 
GYDA Lc oue uberi uncus dtp misuse 8,004 1,942 Kuwait 1,686; Muscat and Oman 2565. 
//«§’—i oo ] ↄ As LLL a E. NA 1,901 Kuvait 1,653; Republic of South Africa 
248. 
Pigments, ochre and earth colors 4,150 4,139 uaea Kingdom 2,000; France 1,500; India 
^ AEE PEE OE E AESA A 3,199 4.720 Kuwait 4,278; Muscat and Oman 420; 
Qatar 11. 
Stone 
Dimension 
Marble. 4. 180 9,160 Italy 6,428; Kuwait 1.158; Japan 366. 
f Eee SU eos 8,960 5,026 rar 1,468; West Germany 1,374; Italy 
1,166. 
Cruse 40,792 48,709 Kuwait 39,572; Muscat and Oman 7,585; 


Trucial States 1,107. 
MINERAL FUELS AND RELATED MATERIALS 


Coal and lignite l.l. 153 288 Iraq 218; Kuwait 75. 
Petroleum: 
Crude oil. 
thousand 42-gallon barrels.. 788,527 885,663 Japan 360,236; United Kingdom 185,095; 
n Public Or ous Africa 33,691; Nether- 
n 0 . 


Renney products: 
Aviation gasoline.......... do 17,720 6,487 Singapore 2,950; Australia 429; Republic of 

South Africa 395; Kenya 283. 

Motor gas0line............ do.... 11,219 17,620 United Kingdom 2,752; Singapore 1,888; 
Mozambique 1,585; Brazil 1,230. 

Ni! do 7,422 10,497 Singapore 1,871; United Kingdom 1,635; 
United States 824. 

Kerosine do.... 3,984 6,169 Republic of South Africa 1,216; Pakistan 

97; Mozambique 764. 
Distillate fuel oll do.... 39,471 11,751 Singapore 1,811; Pakistan 1,166; Angola 
1, . 
Residual fuel oil........... do.. 62,998 78,475 Japan 30.528; United Kingdom 10,322; 
ong Kong 4,247; Singapore 3,159. 

Solvents do 785 156 Republic of South Africa 66; Singapore 36; 
Australia 22; Mozambique 14. 

Asphalt.. do 561 415 Muscat and Oman 203; Trucial States 51; 
Kuwait 25. 

0)20- mc ñ˙˙᷑ do.... 916 850 Mozambique 92; Australia 59; Hong Kong 
51; Republic of South Africa 47. 

cc do.... 105.070 126,870 


NA Not available. 
! Data are for Iranian calendar years beginning March 21 of the year indicated. 
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Table 3.—Iran: Imports of mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS 

Aluminum and alloys: 

Unwroüghlt / ³ ” f dU V iss a a 4,620 5,782 

Semimanulactures MEER So Sek See eek bce coches wens 2,855 8,526 
Copper, metal, including alloys: 

Unwrought ll eds ote ese A ³ AAA EE dde cit 5,074 8.162 

Semimanufactureeennsst 7.869 6. 687 
Gold o ³oD ⁵ Add ·o⸗ſ e el aoe troy ounces.. 32.376 16. 300 
Iron and steel, including alloys: 

Cast iron and ferroalloyjꝶh 3 23 , 692 26,319 

SSS! ⅛. m f . 8 5,170 6.030 

Unwrought.. fd ñ . e EE 3,078 8,633 

Semimanufacture es 1.211.191 1.357. 726 
Lead: 

%%%ö;ö⁰ͥͥ TQf——fß ³ ! ³ TER teks 238 694 

Metals, including alloys: 

Unwroughts. e XE dne AD m MM Bd a ML E 3,368 3. 570 
Semi manufactur es 531 46 

Nickel, all form 229 152 
Platinum. coc cec ues ER EARN --. ͤ—ͤ0 ͤkßkß ĩͤ ase troy ounces.. 648 482 
/ ³ ¹¹ wi P E Qu DC ðV-vd h Ida E do.... 113,910 89,706 
Tin and alloys: 

Unwrotight ù ob 8 ee ee AA A a a long tons 271 225 

Semimanufacture ss do 352 322 
II.ö0föeO%ü ewer se ee depicts 934 1.254 
Zine: 

OAIde: o ens Bs ↄ ¾ y yd 620 550 

Metal, se mimanufactureee ns 1.946 229 

NONMETALS 

ADRENIVÓS. LL he oh eee ³⁰¹w . E es pun E cde D EM 1,090 948 
ABDeONSLON ˙ se Edu ceu D Sea ↄ ꝗ . o0ł m x enews 5, 804 5,914 
Cement. sou ers Dro ] ñnm ] ] k EES RE thousand tons 40 51 
/ "—-"———— A y 8 11.743 11.924 
Fertilizer materials, manufactured: 

Niiegendee!!ſſsf„„ 6.979 20,480 

F! ees tieswRuchtecssc Aide deque mE 51,291 28.715 

PFVVCUUV˖»ô§ð n. ] ß s wa eO E EE ee 18,213 29. 180 

////öôĩ§5o⅛ð] ẽ q æq ↄꝙæGaũddt yx E EE 4.973 15. 480 
F1111ͥÜͤ³˙ùͥͥ ͥͥ ſſfſ ꝗ . ĩ··vdvdſͥͤ ⁰ͥ¶d y e eee ees 124 415 
́ͤ˙ͥ⁵wj ͥ oce a 7¼˙ ͤk k y . 8 949 378 
Limes muc d ope or MIS LC EL ⁰⁰yd 733 142 
Magrienite ĩ]˙’E . ⅛²Aͥ⁊ ee ack ee ðx y mt 88 127 227 
e ß e e Re gud Ma 147 253 
TP olo uelut ͥͥ höͥͥdſ ͥ ͥ ⁰ͥͥyꝙgm wk k 111 104 
Sl. ³ÜWWWQWAͥßAſAA . ͥ ͥͤrAp ados ³ / ar eR i Ue ie 113 46 
Stone, crashed, oe ß uote ceo ee eee usse Ep aiiud ia das uu 854 148 
S fot ete da ]⅛Ü.2« ð y -0mum.: ur dada mda adc uq E 386 661 
a l eee Be ee Role eh ee th la ⁰¶⁰yßd yt y duis 293 NA 

MINERAL FUELS AND RELATED MATERIALS 

Petroleum refinery products: 

LübFICalit8. ieoceL ice ores dile wel T thousand 42-gallon barrels. . 40 4T 

C!!ööÜ5³⁸ði EROS DECIES oun as Sues eee do.... 20 20 


NA Not available. 
! Data are for Iranian calendar years beginning on March 21 of the year indicated. 


COMMODITY REVIEW 


METALS 


Aluminum.—Construction of a 45,000- 
ton-per-year aluminum smelter at Macron 
Arak began in 1969. The plant, which is 
being built by Klockner-Humboldt-Deutz, 
A.G. and partners, will be owned by Ira- 
nian Aluminium Co., Ltd. (lralco). Rey- 
nolds Aluminum Co., a 20-percent partner 
in Iralco, is furnishing engineering and op- 
crational expertise. 


Output will consist of aluminum and 
aluminum alloy ingots and wire bars made 
from imported aluminum oxide. The plant 
includes 280 electrolytic cells arranged in 
two circuits, each of which is operated on 
70,000 amperes with discontinuous and 
baked anodes. Imported aluminum oxide 
will be unloaded at Bandar Shahpur at 
the head of the Persian Gulf and trans 
ported by rail in special cars to the plant. 
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When completed in 1972, an estimated 
15,000 tons per year will be for domestic 
consumption. The company has alrcadv 
contracted to supply Pakistan with 10,000 
tons annually. 

Copper.—The recently discovered por- 
phyry copper belt in Southeastern Iran 
(about 40 miles west of Kerman) extends 
about 30 miles in length with two major 
centers. Sar Cheshmeh, the deposit about 
which most is known, is one of four depos- 
its in the southeastern end of the belt. An- 
other six deposits arc located to the north- 
west. 

Exploration and development of Sar 
Cheshmeh during recent years has been ac- 
tive. During 1968 and 1969, 160 diamond 
drill holes, having an accumulated depth 
of 82.000 feet, were completed and several 
thousand feet of adit were driven. In addi- 
tion, a pilot plant was built and several 
thousand tons of ore was milled to deter- 
mine its metallurgical characteristics. Re- 
portedly, the ore contains 0.027 percent 
molybdenum. 


Reserve calculations and open-pit mining 
plans were completed in 1969. Accordingly, 
reserves to a depth of 500 feet are sct at 
350 million tons of 1.2 percent sulfide cop- 
per, which can be mined with a low strip- 
ping ratio. In addition, there are 20 mil- 
lion tons of higher grade oxide copper. An 
additional 450 million tons of reserves 
occur between 500 and 800 fect in depth. 


In October 1969, water was found 30 
miles from the mine sufficient to support a 
30.000-ton-per-day mill which, in turn, 
could produce 140,000 tons of blister cop- 
per per year. The initial cost of establish- 
ing such an operation is expected to be 
about $250 million; however, financing the 
project remains in question. At yearend 
1969, Iranian Selection Trust, Ltd., which 
owns 49 percent of the venture, was com- 
pleting economic studies, and sources of 
finance were being investigated. Kerman 
Mining Co. (owned by the Rezai family) 
holds the remaining 51 percent of Kerman 
Copper Industries, Ltd.2 


Iron and Steel.—Construction continued 
on lran's first integrated steel mill now 
being built with U.S.S.R. assistance near 
Isfahan. However, according to official So- 
viet press releases, the initial raw steel ca- 
pacity will be only 350,000 tons per ycar 
compared with the previously reported 
500,000 to 600,000 tons per year. Further- 
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more, the size of each of the two oxygen 
converters is now given as 80 tons, slightly 
smaller than the 100 tons originally men- 
tioned. Reportedly, construction of the 
plant is on schedule and should be com- 
pleted in 1971. A contract has been signed 
to raise the plant’s capacity to 1,500,000 
tons annually. The whole plant is being 
financed by the U.S.S.R. in return for de- 
liveries of natural gas and agricultural 
products from lran. About 300 Soviet ex- 
perts are assisting in the construction. 

Iran's two unit rolling mill completed its 
first full year of operation in 1969. A con- 
tinuous wire rod finishing train was added 
during the year. Production from the light 
section mill was set at 65,000 tons per 
year, broken down as follows, in tons per 
year: Rounds, 31,000; angles, 20,000; tees, 
5,000; and flats, 9,000. These products are 
produced from imported billets 60 by 60 
millimeters and 80 by 80 millimeters. 

The second unit, a merchant bar bill, is 
designed to produce reinforcing bars 8 to 
28 millimeters in diameter from imported 
billets. The mill's rated capacity is 85,000 
tons per year, of which 50,000 tons per 
year can be twisted. As in the case of the 
first mill, capacities are calculated on two 
8-hour shifts working 300 days per year. 
Operating results of the two mills are re- 
ported as very satisfactory. 

After experiencing some start up prob- 
lems in 1968, the Ahwaz Pipe Mills com- 
pleted a successful year of operation in 
1969. Through 1969, the mills had deliv- 
ered 110,000 tons of pipe. Of this, 75,000 
tons was supplied to the Iran Gas Trunk- 
line, 5,000 tons wcre exported, and the re- 
mainder was sold to National Iranian Oil 
Co. (NIOC) and the Consortium. At the 
beginning of 1970, Ahwaz Pipe Mills had 
orders for 50.000 tons of 6- to 16-inch pipe 
and negotiations were underway with the 
U.S.S.R. and Pakistan for the export of 
about 100,000 tons of large diamcter pipe. 

The two plants at Ahwaz Pipe Mills, 
one for 6- to 16.inch pipe and the other 
for 18- to 42-inch pipe, were built at a 
cost of $16.3 million. Plans are to build 
another unit for the manufacture of pipe 
with diameters from 14 to 4 inches. 

Lead-Barite.—Details of the Ravandje 
lead-barite operation of Sogemiran, S.A., 
near Delijan were published recently. 


3 World Mining. V. 5, No. 13, December 1969, 
pp. 7-8. 
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Three main ore bodies have been discov- 
ered so far. The largest, which was mined 
years ago, is now being openpit mined. 
The second is being developed by sublevel 
caving, while the third will be developed 
later. The ores arc a series of lenses of 
varying sizes. Where the lenses are close 
enough together, they form minable ore 
bodies. They contain 3.0 to 20.0 percent 
lead with the average about 6.5 percent. 
Oxide lead is often more than 50 percent 
of the total lead. Gangue materials arc cal- 
cite and barite. When market conditions 
are proper, the barite is economically re- 
coverable. Since the Suez Canal has been 
closed, barite prices in the Persian Gulf 
area have been high enough to warrant 
barite recovery. 


Ore from the blending yard is trucked a 
short distance to the flotation mill where 
it is crushed, ground, and then separated 
at two double banks of flotation cells hav- 
ing a total capacity of 250 tons per day. 
The lead concentrate is bagged and 
trucked to Bandar Pahlavi on the Caspian 
Sea for shipment to the U.S.S.R. The bar- 
ite is trucked to a grinding and mixing 
plant just south of Tehran. Owned by 
Macgobar Co., the plant produces heavy 
drilling mud for oilwell drilling.3 


Lead-Zinc.—lran's major lead-zinc opera- 
tion is at Bafq in central Iran. The de- 
posit is owned 49 percent by the Rastegar 
Brothers (Iranian nationals), $4 percent 
by Société Miniére et Métallurgique de 
Pefiarroya, S.A., and 17 percent Rio Tin- 
to-Zinc Corp., Ltd. Although data on the 
size of the deposit are not available, the 
mine's flotation plant can handle 400 tons 
of ore per day and can produce 200 tons 
daily of 60-percent concentrate. The con- 
centrates are trucked to Khorramshahr; 
however, tentative plans are to make ship- 
ments through Bandar Abbas when feasi- 
ble. 

There are two other lead-zinc deposits 
similar in size to that at Bafq—one near 
Isfahan and the other near Qum. They are 
operated by, but not owned by, the Raste- 
gar Brothers. These mines have not 
reached the stage of development as the 
Bafq mine because of apparent disinterest 
of foreign investors. 


The Rastegar Brothers also own another 
lead-zinc mine located near Zanjan in 
northwestern Iran. The mine is the open 
pit type and the ore is heavily oxidized. 


MINERALS YEARBOOK, 1969 


All the production is exported to the 
U.S.S.R. 


NONMETALS 


Sulfur.—A U.S. company, Tenneco Oil 
Co. entered a joint venture with In- 
dustrial Development and Renovation Or- 
ganization, an Iranian Government agency 
which holds the controlling 55 percent in- 
terest. The new group will explore for sul- 
fur along the Persian Gulf coast in 16 
areas, totaling 158,000 acres. Extensive sur- 
face exploration was performed in 1969, 
and geophysical work was scheduled to 
start early in 1970, to be followed by core 
drilling. 


MINERAL FUELS 


Natural Gas.—Construction of four 
plants for the extraction of natural gas 
liquids from gas supplied to the Iran Gas 
Trunkline (IGAT) were completed during 
1969. The plants will process 1,260 million 
cubic feet of gas per day and make some 
33,000 barrels per day of liquid conden- 
sate. Three of the plants are in Agha Jari 
oilfield with a total capacity of 560 million 
cubic feet daily and the fourth in Marun 
oilfield with a capacity of 700 million 
cubic feet daily. 


Initially dry, sour gas available to IGAT 
at Bid Boland from these plants will 
amount to 1,160 million cubic feet daily; 
this volume will increase to 1,710 million 
cubic feet per day in 1971-72 when two 
more plants are constructed. 


The natura] gas liquids mix from 
Marun is transported in a 12-inch line a 
distance of 30 miles to Agha Jari where it 
connects to the linc:to Bandar Mah Shahr. 
The Agha Jari and Marun natural gas liq- 
uids mix is transported to Bandar Mah 
Shahr through a 48-mile, 12-inch line at 
an input pressure of 400 to 800 pounds 
per square inch, gage and a delivered 
pressure of 450 pounds per square inch, 
gage. The line was formerly used for fuel 
gas and crude oil. Facilities recently com- 
pleted at Mah Shahr include a 58,000-bar- 
rel-per-day fractionation unit which has an 
output capacity (in barrels per day) of 


? World Mining. V. 6, No. 4, April 1970, pp. 
16-19. 
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the following: propane, 14,260; butane, 
15,040; and pentane plus, 18,200. 


Work continued during 1969 on the 
IGAT scheduled for completion in 1970. 
The 1,900-kilometer gasline system (includ- 
ing collection, trunk, and principal distri- 
bution lines) will be able to deliver gas 
from the Bid Boland treatment plant at a 
maximum rate of 1,050 million cubic feet 
to the U.S.S.R. by 1975 and 579 million 
cubic feet per day to Iranian users by 
1979. 


Natural gas consumption (marketed pro- 
duction) made a significant gain in 1969, 
because of thc completion of petrochemical 
plants on Kharg Island and at Abadan. 
Feedstock for the former plant is gas from 
Darius Kharg ficld. The plant has a daily 
capacity to produce 600 tons of sulfur. 
5.000 barrels of natural gas liquids, and 
2,000 barrels of light oils. All of the natu- 
ral gas liquids production for 10 years will 
be shipped to Japan. The sulfur produc- 
tion will be exported to India, Republic of 
South Africa, and Australia. The plant is 
owned 50 percent by National Petrochemi- 
cal Co. (NPC), a wholly owned subsidiary 
of NIOC, and 50 percent by Standard Oil 
Co. (Indiana). The Abadan plant, owned 
74 percent by NPC and 26 percent by The 
B. F. Goodrich Co. has an annual capacity 
to produce 24,000 tons of caustic .soda, 
20.000 tons of polyvinylchloride, and 10,000 
tons of dodecyl benzene. Feedstock is gas 
from the Abadan refinery. Currently it ap- 
pears that the domestic market will con- 
sume all of the production except for some 
of the caustic soda that will be exported. 


Iran's largest petrochemical plant, the 
Shahpur plant owned by the Shahpur Pe- 
trochemical Co. (50 percent NPC and 50 
percent Allied Chemical Corp), is ex- 
pected to be completed near the end of 
1970. The plant will use imported phos- 
phate rock and natural gas delivered from 
Masjid-i-Suleiman oilfield via a 108-mile, 
20-inch pipeline. Initially the plant will 
produce the following, in tons per day: 
Ammonia, 1.000; sulfur, 1,500; sulfuric 
acid, 1,300; urea, 500; phosphoric acid, 450; 
and diammonium phosphate, 380 (or tri- 
ple superphosphate 430) . 


The plant will supply both the domestic 
and foreign market. Uniquely, much of the 
output will be marketed in intermediate 
forms of anhydrous ammonia and sulfur 
rather than as finished fertilizers.“ 
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Petroleum.—The Consortium continues 
to be the major oil producing and refining 
company in Iran accounting for 92 and 83 
percent, respectively, of the country’s total 
crude production and refining. The Gov- 
ernment corporation, NIOC, has grown in 
importance and is now a fully intcgrated 
company within Iran. Companies which 
have joint ownership of petroleum produc- 
tion with NIOC are Iran Pan-American 
Oil Co. (IPAC), Société Irano-Itali¢nne 
des Pétroles (SIRIP), Lavan Petroleum 
Co. (LAPCO), and Iranian Marine Inter- 
national Oil Co. (IMINOCO). Companies 
which have contractual agreements with 
NICO are Société Francaise des Pétroles 
d'Iran (SOFIRAN), Association de Re- 
cherche et d'Exploration du Pétrole d'Iran 
(AREPI), and Continental Oil Co. (CON- 
OCO). 

Iran's two-way proposal to Pakistan for 
a joint exploration and producing venture 
in Iran and a refining arrangement in 
Pakistan was advanced at the chief-of-state 
level ín 1969. Communiques directed 
officials in both countries to expedite finali- 
zation of technical and financial details so 
that formal agreements could be concluded 
at an early date. 

Consort jium.— The significance of the 
1968 oil discovery, Maleh- Kuh oilfield, was 
confirmed by the drilling of another well 
15 kilometers to the northeast into the 
Sarvak reservoir. The well drilled to 6,312 
feet substantiated a two-rone oil rescrvoir 
with a combined thickness of 1,500 feet. 
The well was completed for 17.000 barrels 
per day of a light. low-sulfur crude. An 
exploration well drilled at Karun tested 
1.500 barrels daily of medium weight oil. 
Drilling or Qeshm Island in the Persian 
Gulf resulted in a natural gas find. The 
well tested at 5 million cubic feet per day. 

Major development drilling efforts wcre 
concentrated at Marun and Paris fields 
where as many as three rigs were drilling 
in each ficld at one timc, In all arcas a 
total of 23 development wells were drilled, 
of which 15 were oil producers. adding 
580,000 barrels per day to potential pro- 
duction. 

Average daily production in 1969 
reached 3.108.031 barrels per dav for an 
increase of 14 percent over the previous 
vear. The greatest increase was at the 
Marun field which rose 37 percent during 


* Tran Oil Journal. No. 136, January 1970, pp. 


10-12. 
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the year. During April 1969, total accumu- 
lated production since 1908 by the Consor- 
tium and its predecessors passcd the 10 bil- 
lion barrel mark. 

At the Kharg Island crude oil export 
terminal, now the world's largest, modifica- 
tions were made during 1969 to enable the 
terminal to handle tankers up to 250,000 
deadweight tons. During the year the ter- 
minal achieved a single-day export loading 
record of 5,190,000 barrels. Storage at 
Kharg Island totaled 11,180,000 barrels; 
two 1 million barrel tanks are in the 
course of construction. A decision has been 
made to construct an additional two-berth 
sea-island type jetty capable of handling 
tankers of 500,000 deadweight tons. 

Crude oil processed at Abadan averaged 
409,476 barrels per day during 1969. 
Changes in operating parameters enabled 
certain units to operate more cfficiently in- 
creasing output and reducing catalyst loss 
to a new low. A new continuous asphalt 
blowing unit with a capacity of 15.000 me- 
tric tons was completed during the year. 

In 1969, capital investment in Iran by 
Consortium members total an equivalent 
of $94 million. This together with internal 
operating expenditures, income taxes, and 
other payments contributed an equivalent 
of $992 billion to the foreign exchange 
carnings of Iran in 1969.5 

NIOC.—Driling by the Government- 
owned company in northeastern Iran con- 
firmed that the Khangiran field has gas re- 
serves totaling 18 trillion cubic feet. 
Exploration drilling continued in Gorgan, 
Dasht-e Moghan, and along the Caspian 
Sea coast. 

Production from Naft-e Shah oilfield, the 
only field NIOC operates independent of 
others, totaled an average of 9,317 barrels 
per day in 1969, essentially unchanged 
from 1968. Construction began on a new 
line from thc field to Kermanshah during 
the year. In addition, the project to reno- 
vate the Kermanshah refinery is nearing 
completion and is scheduled for operation 
in the latter part of 1970. 

Refinery throughput at the Tehran 
plant, which completed its first full vear of 
operation, averaged 75,100 barrels daily in 
1969. During the year several new prod- 
ucts, such as aviation gasoline and special 
naphthas were produced and plans were 
prepared for the construction of a 700,000 
barrel-per-year lube plant. Furthermore, 
plans were confirmed for the construction 
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of a refinery at 
Shiraz. 

Throughout the year there was continuing 
speculation and discussion about NIOC's 
proposal to build a 1!,000-mile pipeline 
from Ahwaz to the Mediterrancan port of 
Iskenderun, Turkey. The proposed line has 
been stated to be 42 inches in diameter 
and to have a capacity of 1.4 million bar- 
rels per day. United States and French 
construction firms are arranging for 
financing the line: however, realization of 
the financing agrcements hinges on a guar- 
antee by the Consortium members to use 
900.000 barrels per day of the capacity. 
The latter point has not yet been resolved. 

NIOC's exports of “barter crude" to 
Eastern Europe averaged 31,009 barrels for 
1969. The oil, which is shipped from 
Kharg Island, is oil which the Consortium 
is making available to NIOC through 1971 
for barter arrangements with specificd East 
European countries. All of the 1969 ship- 
ments are presumed to be shipped to Ru- 
mania. NIOC is entitled to 100,000 barrels 
daily in 1970.6 

IPAC.—This company produced 37,881,000 
barrels in 1969 from Darius and Cyrus 
fields, essentially the same as in 1968. AI- 
though the company could produce morc, 
it has been reluctant to do so until it 
reaches a pricing agreement with NIOC. 
When the prices are settled, IPAC will 
begin an expansion program which will in- 
clude production from what might be the 
Persian Gulf's largest field, Fereidoon-Mar- 
jan, this field straddles the offshore Iran- 
Saudi Arabia boundary. Thc way was 
opened to produce from this field by a sct- 
tlement of the disputed boundary which 
bisects what is conservatively estimated to 
be a 10 billion barrel reserve. The com- 
panv's fourth field, Esfandiar, just north of 
Fereidoon-Marjan is being evaluated as is 
its 1968 discovery, Kurosh, west of Kharg 
ficld. Esfandiar is believed to bc capable of 
50,000 barrels per day. 


SIRIP.—SIRIP nearly doubled its pro- 
duction in 1969 to a total of 9,732,000 bar- 
rels. All of the production was from 
offshore Bahregansar field. Production of 
the new Nowruz ficld is expected in 1970 
at a rate of 60.000 barrels per day. SIRIP 


40,000-barrel-per-day 


5 Iranian Oil Operating Companies. Annual Re- 
view, 1969, pp. 4-12. 

€ Petroleum Intelligence Weekly. V. 9, No. 6, 
Feb. 9, 1970, p. 7. 

Petroleum Intelligence Weekly. V. 8, No. 45, 
Nov. 10, 1969, p. 3. 
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is also conducting dcvclopment drilling at 
the Hendijan find 20 kilometers northeast 
of Bahregansar, and at Kuh-e Rig and 
Dudrov in the Zagros Mountains. Togcther 
thcy could add 85,000 barrels daily. 

LAPCO.—In 1969 LAPCO was thc larg- 
est offshore producers in Iran with output 
of 13,552,000 barrels. During the year 
LAPCO expanded tanker loading and 
pipeline facilitics and made extensive re- 
servoir studies. An arrangement was made 
to share facilities with IMINOCO which 
also opcrates on Lavan Island. LAPCO 
agreed on a posted price with Government 
officials at the end of 1969 and accordingly 
exports are expected to increase considera- 
bly during the ycar. 

During the early part of 1969, NIOC 
had difficulty marketing its sharc of pro- 
duction from the joint venture. During the 
last 3 months, however, the Government 
successfully lifted about 80,000 barrels of 
Sassan crude destined for Spain. 

IMINOCO.—IMINOCO began produc- 
tion in August 1969, producing a total of 
5,583,000 barrels from Rostam oilfield. At 
ycarend the company was producing about 
60,000 barrels daily. In July, 1969 Phillips 
Petroleum Co., operator of the concession, 
announced the discovery of oil on a second 
site in their concession area. The well, 
called Rakhsh, flowed at 5,250 barrels daily 
of 35? API gravity oil and is located on a 
structure 17 miles northeast of the new 
Rostam oilfield. By the end of 1969 IMI- 
NOCO was completing two development 
wells and planning for 1970 included six 
more wells and a 100,000-barrel-per-day 
pipeline from Rakhsh to tanker facilities. 

SOFIRAN —Exploration and drilling by 
this company, a wholly owned subsidiary 
of the French government company, Entrc- 
prise de Recherches et d'Activitiés Pétro- 
lières (ERAP), continued in both its on- 
shore and offshore concession area. Thc 
first well drilled onshore in the Kavir-e 
Lut found oil in quantities not yet an- 
nounced. Drilling is to continue. At Sarri 
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in the offshore concession arca, stepout 
drilling is being performed to detcrmine if 
the ficld has commercial reserves. 

AREPI.—On March $, 1969, NIOC 
officials signed a ‘‘contractor-type” agrec- 
ment with a consortium of five European 
petroleum companies. Thc consortium cor- 
porate name is Association du Recherches 
ct  d'Exploration des  Pétroles d'Iran 
(AREPI). Its equity shares are owned as 
follows: (ERAP) , 32 percent; Ente Nazion- 
ale Idrocarburi (ENI), an Italian Govern- 
ment company. 28 percent: Hispanica de 
Petroleos, S. A. (Hispanoil), the Spanish 
Government- controlled company, 20 per- 
cent; Pctrofina, S. A., a private Belgian 
firm, 15 percent: and Oesterreichische Min- 
craloclverwaltung, A.G (OeMV) the Aus- 
trian State oil company, 5 percent. The 
agreement covers 27,260 square kilometers 
south of Shiraz and is part of the area re- 
linquished by the Consortium in 1967. 
Similar to other contractor- type  agrec- 
ments, the Iranians make no financial in- 
vestment but will receive 55 percent of thc 
oil produced up to a rate of 275,000 bar- 
rels per day and 70 percent of the oil 
produced in excess of this amount. Fifty 
percent of recoverable reserves will be set 
aside as national reserves for NIOC use. 

CONOCO.—An agreement between Con- 
tinental Oil Co. and NIOC for exploration 
and development of a 5,000-square-milc 
area near the port of Bandar Abbas in 
southern Iran was ratified by the Iranian 
Government during 1969. The terms re- 
quire CONOCO to spend $4 million for 
exploration during the first 3 years. In the 
event of a discovery, NIOC will pay 50 
percent of the exploration. CONOCO as 
contractor will be entitled to 45 percent of 
the production up to 275,000 barrels per 
day and 30 percent of any additional pro- 
duction. This “contractor type” agreement 
does not require any Iranian investment 
and provides that 50 percent of any re- 
coverable reserves discovered be set aside 
as national reserve for NIOC use. 


Gal Google 


The Mineral Industry of Iraq 


By Agnes J. Doughman ! 


On March 1, 1969, the Kirkuk refinery 
and desulfurization plant of Iraq Petro- 
leum Company (IPC) was hit by a series 
of explosions from external sources that 
caused extensive damage to installations 
and buildings. The explosions caused a 
drastic reduction in output for about 2 
weeks until repairs were completed. 
Throughout the remainder of the year 
there were additional intermittent explo- 
sions and fires in various pipelines and in- 
stallations. 


Iraq issued, effective August 23, Law No. 
41 of 1969 which set forth the responsibil- 
ities and administrative divisions of the 
lraq Ministry of Oil and Minerals and 
canceled Law No. 4 of 1963. Pertinent sec- 
tions of the new law are as follows: 


1. The Minister, the highest authority in 
the Ministry, is responsible for its activi- 
ties. 

2. The Under Secretary assists the Minister 
in discharging the affairs of the Ministry 
according to powers delegated by the 
Minister. 

3. The Ministry of Oil and Minerals shall 
be composed of the following depart- 
menta: 


&. The Private Office. Shall be in charge 
of a Chief Superintendent reporting 
directly to the Minister. Shall be re- 
sponsible for administering the confi- 
dential office. 

b. The Diwan (Administrative Depart- 
ment). Shall be directly attached to 
the Under Secretary and consist of 
the following departments: The Di- 
rectorates of Administration and Per- 
sonnel, Accounts, and Legal Depart- 
ment. 

c. The Directorate General of Oil Affairs. 
Administered by a Director General 
directly responsible to the Under Sec- 
retary. Shall be responsible for the 
administration and management of the 
Directorates of Company Affairs, Train- 
ing and Vocational Preparation, 
Employment and Iradization, and De- 
partment for the Supervision of Com- 
panies' Accounts, 

d. The Directorate General of Technical 
Affairs. Administered by a Director 
General responsible to the Under Sec- 
retary. Shall be responsible for the 
study of technical] matters relating to 
oil and minerals. 

e. The Directorate General of Economic 
Affairs. Administered by a Director 
General reporting to the Under Secre- 
tary. Responsible for the study of eco- 
nomic matters relating to oil and its 
marketing. It shall consist of the fol- 
lowing departments: The Directorates 
of Statistics and Research, Marketing, 
and Organizations and Conferences. 


PRODUCTION 


Iraqi crude oil production in 1969 con- 
tinued at the same level as the previous 
year. However, marketed natural gas out- 


put reached 31,139 million cubic feet, an 
increase of 14 percent. 


! Statistical assistant, Bureau of Mines, Washing- 


ton, D.C 
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Table 1.—Iraq: Production of mineral commodities 


Commodity 1967 1968 1969 
NONMETALS 
Cement e. occus re EE UEdecaecde em thousand metric tons 1,400 1,400 1,400 
Gil!“ cic Ma e setae qe eS do.... 500 500 500 
Salt: ue / d d M Dd 8 do 41 * 40 * 40 
MINERAL FUELS AND RELATED MATERIALS 

Gas, natural, marke tec million cubic feet.. 18,191 21,293 31,139 

Petroleum 
Crude. cee aene sue doa ees thousand 42-gallon barrels. . * 448.239 * 549,110 553,999 

Refinery producta: 
Gusoline. c c eal cee eee E O iHe Du T do.... 2,935 ¢ 8,199 e 3,697 
Kerosine and jet fuel... ... FCC do 4,564 e 4,962 * 6,383 
Distillate fuel 0il8. 222222222 22222 L2 2 lll ll lll. do.... 5,226 « 5,691 e7,459 
Residual fuel oil... do 7,475 * 8,161 * 11,946 
miquefies petroleum gas do.... e 60 * 60 e 153 
Lubricants and other... 2.2.2.2 2 eee do.... 172 e 188 253 
Asphalt and bitumen, refinery... ................. do.... 552 * 612 727 
//! ⁵³ K 8 do 20,974 22,873 30,653 
Refinery fuel and los do.... e 589 * 646 e 948 
* Estimate. Revised. 
TRADE 


Official Iraqi trade data are not avail. indicate the magnitude of Iraqi import 
able. However, data from the 24 industrial trade in major items as follows in metric 
countries reporting to the United Nations tons unless otherwise specified: 


Commodity 1967 1968 
METALS 
Aluminum, metal, including alloy .. 592 1,149 
Copper, metal, including allo yen 499 1.553 
Iron and steel, semimanufacture ss 87,043 108,957 
Lead, metal, including alloy sss s 154 116 
Tin, metal, including alloy long tons. 39 NA 
Zinc, metal, including alloymuꝶueee k NA 125 
NONMETALS 
Asbestos, h rr ncc eheu be cL i en E EI eu Dace weed 549 231 
ON na eset nee Scheer m yt 8,264 10,237 
Fertilizer materials, manufactured: 
INILFOEGHOUN. 2S credere xa ³⁰¹¹—¾ww•¹aa ⁊ð k d aua EE EM 4,436 490 
Cf... ð x 9,516 2,000 
Sulfur, elemental. «2... oca cue eR Eu ceed er wed Rusa eue Eds 2,070 2,801 


MINERAL FUELS AND RELATED MATERIALS 
Petroleum, refinery products: 


Distillate fuel oil... 2222.22. eee eee 42-gallon barrels. . 13,449 12,011 
Residual fuel oil... 222222222 ee eee eee eee do.... 55, 584 381.045 
UFH lll f do 24,731 29, 463 
1!!! ³ð ĩ⅛ð2Lĩ 8 do 7,815 1,967 


NA Not available. 


In addition, in 1967 Iraq received 48,700 cent each. In 1968, Italy took 24 percent, 
tons of iron and steel pipe and rolled France 21 percent, Spain 5 percent, and the 
products, and 700 tons of nonferrous rolled United Kingdom, Belgium- Luxembourg. 
products from the U.S.S.R. The tonnage in and West Germany 4 percent each. 

1968 for the same commodities was 89,600 In 1969, crude oil exports reached 528.8 
tons and 1,000 tons, respectively. million barrels. The export shares of the 


Crude oil “exports an 1907 3 424.1 three companies, IPC (the operating com- 
million harrels and in 1968 increased to 
panv), Basrah Pctroleum Company 


524.8 million barrels. Of the known desti- 

nations, in 1967 France took 19 percent, (BPC), and Mosul Petroleum Company, 
Italy 14 percent, United Kingdom 5 per- remained at the Same level as the previous 
cent, Spain 4 percent, and Belgium-Luxem- year when they were 75 percent, 23 per- 


bourg, Turkey, and West Germany 3 per- cent, and 2 percent, respectively. 
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COMMODITY REVIEW 


NONMETALS 


Fertilizer Materials. Construction con- 
tinued on the chemical fertilizer plant at 
Abu al- Khusaib, near Basrah, with comple- 
tion scheduled for June 1970. Feedstock 
will be natural gas from the Rumaila field 
and sulfur from the Kirkuk sulfur recovery 
plant. The fertilizer plant is expected to 
supply the domestic demand for nitrogen 
fertilizer as the market increases under 
Government agrarian reform. At the pres- 
ent time Iraq consumes about 7,000 tons of 
nitrogen annually. It is doubtful whether 
all the plant's output will be absorbed by 
the domestic market for some years. The 
Mitsubishi group is the contractor for the 
plant, which is expected to cost about $19 
million.? 

Sulfur.—It was reported that a Soviet 
mineral survey team has located 11 sulfur 
deposits. Some are remotely located while 
others are near Mosul and Ramadi. The 
Mishraq deposit near Mosul contains an 
estimated reserve of 100 million tons. The 
Polish firm Centrozap under contract to 
the Iraq National Minerals Company 
(INMC) completed a survey of the Mish- 
raq deposit, and active field operations 
were to start in early 1970. Initial annual 
production of 250,000 to 350,000 tons 
scheduled for 1972 is expected to increase 
to a minimum of ] million tons. A Polish 
system similar to the Frasch process is to 
be used for the sulfur extraction, The 
INMC is to pay Centrozap $3.5 million as 
a patent fee. The Iraq Ports Administra- 
tion and INMC were preparing special 
port facilities at Umm Qasr to export the 
sulfur. 

Sulfur recovered from associated gas at 
the Kirkuk plant of IPC was offered for 
sale. with the first bids invited by October 
4, 1969, for 20,000 tons to be available 
within 1 year. With the exception of Iraqi 
Government companies, all other bidders 
were to include a cash deposit or a bank 
guarantee of $14,000 valid for at least 6 
months. It is expected that 100,000 tons 
annually will eventually be available to 
the export market. 


MINERAL FUELS 


Natural Gas.—It was reported that a 
fcasibility study was completed on the 
projected natural gas pipeline from Iraq to 


Turkey. It would include main trunk and 
branch lines of 24- to 30-inch pipe and 8- 
to 24-inch pipe from distribution facilities 
to consumption areas. The line would sup- 
ply 9.5 million cubic meters of gas in the 
first year and would double the amount 
after 10 years. It was estimated that gas 
would reach istanbul 30 months after the 
pipeline is started. Financial arrangements 
for the project were not reported. 


Petroleum.—An agreement was  con- 
cluded between the Iraq Ports Administra- 
tion and BPC regarding the port ducs on 
crude oil shipments from Iraqi ports. The 
following agreement was signed June 30 
and ratified under Law No. 117 of 1969, 
published in the Iraqi official gazette, issue 
No. 1759, dated July 27, 1969: 


1. (a) Financial Year means Government 
Financial Year from April 1 to 
March 31. 

(b) The Effective Date means the date 
agreed upon between the Ports and 
the Company as the date upon which 
this agreement will come into force. 

2. (a) The Company shall pay to the Ports 
in respect of the Financial Year in 
which Effective Date occurs, and 
each subsequent Financial Year, the 
Port (Traffic) Dues on cargo shipped 
into seagoing vessels in respect of 
the crude oil produced by the Com- 
pany and loaded at an Iraqi Port in 
accordance with the following scale 
(One Iraqi Dinar (1,000 fils) equals 
U. S. $2.80): 

On the first 8 million long tons— 
280 fils per ton. 
On the next 2 million long tons— 


On the next 2 million long tons— 
70 fils per ton. 

On the next 4 million long tons— 
35 fils per ton. 

On all additional tonnages—26 fils 
per ton. 

(b) The scale of dues specified in para- 
graph (a) shall not be changed ex- 
cept by agreement between the Ports 
and the Company. 

(c) No other impositions of any sort 
shall be charged or levied by the 
Ports on or in respect of oil exported 
by the Company through the Deep 
Water Terminal at Khor Al-Amaya. 

3. If payments made by the Company 
to the Ports in respect of any Finan- 
cial Year pursuant to paragraph (a) 
of Article 2 fall short of ID2,800,000 
then, unless shortfall is the result of 
force majeure, the Company shall 
pay to the Ports an amount equal 
to such shortfall. 

4. Dues and charges for services ren- 
dered to vessels loading the Com- 
pany's oil will be non-discriminatory 
and designed to enable the Ports to 
recover reasonable costs. 


2 Where necessary, values have been converted 
from Iraq Dinars (ID) to U.S. dollars at the rate 
of ID = US$2.80. 
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b. The Company shall within 10 days 
of the Effective Date pay to the 
Ports the sum of ID3,216,353 in full 
and final settlement of all claims 
against the Company in respect to 
Port (Traffic) Dues which relate to 
any period up to the end of the 
Financial Year 1968/1969. 

6. Any disagreements which may arise 
regarding the interpretation or exe- 
cution of the agreement which the 
parties fail to agree upon shall be 
referred to two arbitrators and a 
referee. 

T. This agreement shall remain in force 
unless amended by mutual agreement. 


The Iraqi Government moved to block 
all claims of IPC and its associates to the 
North Rumaila oilfield and other conces- 
sions by canceling Article 3 of the 1961 
Law 80, which expropriated all the group's 
acreage except actual producing arcas to- 
taling about 740 square miles. Article 3 
permitted the Government to allocate to 
IPC additional acreage if deemed suitable. 


In midyear the Iraqi Government com- 
pleted arrangements to develop the proven 
reserves and to further explore the area 
taken from the IPC. Under a short-term 
agreement signed in June 1969, the Soviet 
firm Machinoexport was to supply cquip- 
ment and technical assistance to aid the 
Iraq National Oil Company (INOC) in 
developinge the Al-Halfayah region about 
80 miles northwest of Basrah and other 
areas assigned to INOC where oil reserves 
have been established. Cost of the develop- 
ment was estimated to be about $72 mil- 
lion, 25 percent to be paid on delivery and 
partly by letter of credit and 75 percent to 
be paid in equal installments at 3-percent 
interest over a 5-year period. In July an 
economic and technical agreement was 
signed by the Soviets to supply a $70 mil- 
lion loan for development of the North 
Rumaila and Ratawi oilfields. This loan 
was to be repaid in crude oil. The first 
stage of development of The North Ru- 
maila arca would provide for exports of 5 
million tons annually and would involve 
the construction of an 80-mile pipelinc to 
Fao on the Persian Gulf. 


In October 1969 it was announced that 
the Hungarian firm Kemokomplex signed a 
contract to drill four wells for INOC in 
the North Rumaila oilfield. The Hungar- 
ian organization will extend a $15 million 
loan to INOC for equipment and technical 
assistance in the exploitation of Iraqi oil 
resources. Interest on the loan will be 3 
percent annually. INOC will repay the 
loan at the rate of 10 percent of the value 
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of each contract within 1 month of signa- 
ture, an additional 15 percent of value of 
each contract upon shipment, and the re- 
mainder in 14 installments over a 7-year 
period. Hungarian authorities expressed a 
willingness to purchase INOC crude oil if 
and when appropriate transportation facili- 
ties between the Mediterranean and Hun- 
gary are completed. 

In December 1969 a protocol was signed 
by Government officials of Iraq and Czech- 
oslovakia for construction of a 70,000-bar- 
rcl-per-day refinery at Abu Fulus near Bas- 
rah by the Czechoslovakian firm Techno- 
export. Specifications for the refinery were 
drawn up by a U.S firm in 1967-68 with 
construction costs an estimated $50 million. 
The refincry was designed to meet the 
future demand for petroleum products in 
Southern Iraq and was expected to have an 
export surplus, particularly fuel oil during 
its early years of operation. Construction 
payments were to be made through a wide- 
ranging barter deal. 


A 30,000-barrel-per-day refinery at Mosul 
and several petrochemical projects are 
planned, but details were not reported. 


Bids were prepared for construction of a 
1-million-barrel-per-day pipeline to carry 
North Rumaila crude oil to the Syrian 
port of Tartous on the Mediterranean. 
The INOC wants a 48-inch, 775-mile line 
with six pumping stations, storage for 8.6 
million barrels, and port facilities. Prospec- 
tive bidders are to make the financial ar- 
rangments and will be repaid in crude oil 
over a period of years. Cost of the project 
will be from $400 million to $450 million. 

INOC has signed long-term agreements 
to dispose of North Rumaila crude oil 
when production begins. Countries slated to 
receive the crude oil are the Soviet Union, 
Czechoslovakia, Hungary, East Germany, 
Cevlon, and Spain. 


At yearend it was announced that the 
French oil company Entreprise de Re- 
cherches et d'Activités Pétroliéres (ERAP) 
had encountered oil with its exploratory 
well Buzurgan No. 1 in the Tayib region 
in Amara Province. The well is located in 
Block ] of acreage contracted to ERAP by 
INOC in February 1968. 


Iraq's proved crude oil reserves at the 
end of 1968 were an estimated 28.5 billion 
barrels, ranking fifth. among the seven 
countries that hold 70 percent of thc 
world's crude reserves. 


The Mineral Industry of Ireland 


By F. L. Klinger' 


Ireland’ mining industry continued to 
grow in 1969. Output and exports of zinc 
concentrates were sharply increased, and 
construction of a zinc smelter appeared to 
be imminent. Production of mercury was 
started, and new plants for production of 
zinc oxide and magnesia were under con- 
struction. A substantial increase in output 
of mine copper was expected by 1971. 
Stimulated by a favorable investment cli- 
mate and the important mineral discover- 
ies of the past decade, exploration activi- 
ties extended into most Irish counties and 
by early 1969, some 1,600 prospecting li- 
censes had been granted to Irish and for- 
eign companies. Offshore drilling for oil 
and gas was expected to start in 1970. 


There was increased production, trade, 
and consumption of most mineral com- 
modities in 1969. As compared with 1968, 
production gains of 8 to 13 percent were 
reported in the mining, metals and engi- 
neering, and construction industries, while 
consumption of electric power was up 15 
percent. The high level of internal de- 
mand taxed the production capacity for 
some important commodities and led to 
significant increases in imports. Labor pro- 
ductivity, however, was adversely affected 
by work stoppages and there was an 11 
percent gain in the average industrial 


wage. 


PRODUCTION 


Volume of production in the mining 
and quarrying industry in the first 11 
months of 1969 was 11 percent higher than 
in the comparable period of 1968. Gains in 
output of lead and zinc ores, barite, con- 
struction materials, and peat were the 
main contributing factors. Production of 


cement was 6 percent less than in 1968 but 
this appeared to be a reflection of produc- 
tion capacity rather than an indication of 
slackened demand. Output of coal contin- 
ued to decline. 


1 Physical scientist, Bureau of Mines, Washing- 
ton, D.C. 
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Table 1.—Ireland: Production of mineral commodities 1 
(Thousand metric tons unless otherwise specified) 


Commodity 1967 1968 1969 » 
METALS 
Copper, mine output, metal content 7 iR uu 4 7 6 
Lead, mine output, metal content 60 62 e 65 
Mercury MM ES EN 76-pound flasks.. .....  ..... 420 
Silver, mine output, metal content thousand troy ounces.. 2,067 1,918 2, 000 
Steel ingots and casting „ 65 68 e 75 
Zinc, mine output, metal content... ..... 2... LL LLL Lll ccc cel LL 2 cesse cce esse 30 53 e 105 
NONMETALS 
J ĩ ³ð¹ o⁰m⁰⁴.⁴ͥ—ͥʃ⁵ ũv .0 ⅛•⁰. och ted Med e LE EL i 76 143 161 
Cement... ce Lo e a e une i UK 1,298 1,352 1,273 
Fertilizer, manufactured (P;O, content of superphosphate)....................- 83 9 NA 
GY DRUM ium al ce eee Ebo ned PL MEA LR d a DADA 252 NA NA 
Br ——— — €——— (PE ðx—-K y a a 42 63 52 
Limestone l/h cele cM Suwa 4,820 6,064 5.387 
Sand and / ³¹³ en ad as ³ĩðV5W u 2,649 3.717 4,352 
Pl P PME ͥ ͥ‚ͥͤſſ ³ ùGTEBE Siw eh Seo Sad mt „431 2,720 3.201 
ean MINERAL FUELS AND RELATED MATERIALS 
oal: 
fh ͥͥ ⁰³¹Ü eh ͥ ͥͥ at ee eee ae 111 103 90 
SemibituminOUSE +2544 6 ee V Net eee 71 63 63 
Coké; gashouse 2.2622 bse ceo eee ced wae ted Ea 93 * 82 e 50 
Gas, manufactured million cubic feet.. 6,568 6,538 6,900 
eat: 
Agricultural us ³ðÜà.³ ð — 37 41 54 
Fuel use: 
FÄ ² ˙¹A³Aſͥͥ ²˙ i ³Ä³ . ͥ ⁰-mmr 309 250 314 
Sod // ð / ibus ĩð2L Le Cane bee cues 2.230 2,248 2,188 
III ³oW¹iäAſſͥͥſſſſͤ ³⁰o m ⁊ĩð—Z k essei d r 2,049 2,521 3,927 
Petroleum refinery products: 
Gasoline and naph t.... thousand 42-gallon barrels.. 4,012 4.459 4,7717 
Aviation fuwe11llldnt. wscUs sese do.... 199 685 616 
Distillate fuel oil. n oco n ente novas md 8 do.... 65,916 4,662 4,692 
Residual fuel Ol ooo ua acil do.... 7,178 6,181 6,307 
Other. co: e oce ͤſßſdſdddꝙxddũd ð ͤ m Dol CE ILE do.... 952 413 475 
Refinery fuel and oa do.... 634 713 NA 
e Estimate. P Preliminary. NA Not available. ' Revised. 


! Accordin 
? Figures 

3 Includes 

* Converte 


to information available in August, 1970. 


o 


gr 


not include stone, sand and gravel, and other materials for maintenance of roads. 
anite, marble, silica rock, sand, calcspar, fire clays, and shale and clay for cement. 


from cubic meters of 4,200 kilocalories, using 35.3144 cubic feet equals 1 cubic meter. 


5 Including production by farmers and Bord na Móna. 
* Production of Bord na Móna. 


TRADE 


Incomplete data indicated that exports 
of metal ores and concentrates rose sharply 
in 1969. The value of exports in the first 9 
months was $32 million, compared with 
$17 million in the same period of 1968. 
Zinc concentrates accounted for most of 
the increase, in tonnage as well as in 
value. Exports of barite, petroleum prod- 
ucts, and manufactured fertilizers also in- 


creased, while there was a decline in ex- 
ports of nonmetallic mineral manufactures, 
especially cement. 

In the same 9 months, imports of all 
major categories of mineral commodities 
increased, except for nitrogenous and po- 
tassic fertilizer materials. The largest in- 
creases were indicated in iron and steel 
and petroleum products. 
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Table 2.—Ireland: Exports ? of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 
METALS 
Aluminum metal, including alloys: 
FRED ecc ec VOR ERE UL CL E MAU E e aa ot ate 670 624 

Unwrought and semimanufacturee ss 5,444 4,151 
Copper metal, including alloys: 

iw p V MER RR MATRE NEP X HERMES 8,993 4,095 

Unwrought and semimanufactures. ........... 2. c Ll llc Lc llle c lll llc. eee 1,086 1,902 
Iron and steel: 

GOPFND oiu ous d LL D PL M I toU E DE e uiae 8 82,039 26,953 

Steel primary r / w kd Ec LE 542 226 

Semim&nufacturé&. —.. 6 oo oo ee ³ ̃ oe adtcs me e E 12,177 17,434 
Lead: 

Ore and concentrate... LL eee ee eee eee ee eee eee 185,577 156,437 

Metal, including alloys: 

BSOL8D 4 o oae ³ ³ TTT cine Rs 407 NA 

Unwrought and semimanufacturea. ........ 2... 22 LLL cc 2l LL ccll lll eee 606 1,529 
Zinc ore and concentrated „„ 84,449 85,448 
Other ore and concentrate... .. 222 22.2 LLL ee ee eee ee eee eee eee 453 N 

NONMETALS 
Barite and witherite ou en 4er eh ee ee ee eee See Ge 74,765 142,252 
Cement: d eat ee a ees aie Se ee thousand tons 358 292 
Clay and clay products: 

Refractory (including nonclay brickas))ʒ 40,295 38,188 

/ ·1¹ oreo ees oues eu quede ler e IE sc. UE 14,002 NA 
Fertilizer materials: 

Manufactured. ð ð ² ⁵ ⁵ ⁵̃ :.:. d et d oium iR iE 1.416 244 
Gypsum and plasternn kde thousand tons 113 130 
Stone, sand and gravel: 

Gravel and crushed rokke do.... 807 826 

MINERAL FUELS AND RELATED MATERIALS 
Coal and coke, including briquets: 

Anthracite and bituminous co llllll¹llll lll 6,746 7,516 
Coke nd mies ¾ M d bela eee oa ee 28, 401 14,528 
Peat, including peat briquets__.._..........-.---------------------------------- 60,749 62,516 
Petroleum refinery products: 

ß! LONE thousand 42-gallon barrels. . 366 76 

Distillate fuel ꝶ.........— M do.... 2,384 820 

Residual fuel i.... ! do.... 2,212 1,444 

NA Not available. 
! Excludes reexports. 
Table 3$.—Ireland: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 
METALS 
Aluminum metal, including alloys: 

Unwroüght enc cr Go ⁵ ]ð ſſĩ ⁵³² / cL xr iro Lat a d E cm UE 8,360 8,428 

Semimanufactures..... 2.222 LLL eee eee eee 4,777 5, 758 
Copper metal, including alloys: 

JJ % ²˙òi¹Aſſſ ⁰¹¹¹AAAA m icu a eee 148 183 

Semimanufactu res 6,353 8,396 
Iron and steel: 

Pig iron, ferroalloys, and similar materials 28,592 22,977 

Semimanufactures: 

Bars, rods, angles, shapes, and sections: 
Wire Oso T er eee 18,270 23,994 
Other bars and rods________.- 2.22222 Lc LLL Ll cll lll lle llc 2L cc2c lc rl. 13,857 24,163 
Angles, shapes, and sections 23,155 98,623 
Universals, plates and sheet 64,771 78 , 875 
Hoop and Strips. ohn oboe ee ee ot ee oa on 8 6,264 7,431 
Rails and accessorie nns 4,693 4,979 
b bic EN ß PS hanes SAREE rT eS ONE eR OMNIS 4,718 6,580 
Tubes, pipes and fittings... ggg 81,557 37,848 
Castings and forgings, rouge 116 NA 
Lead: 
))))ö ſſ i Sa tole ied open are ates tee orale ls went ea eS Sts A 1,449 NA 
Metal, including alloys, all formm 2c Lll eee eee 421 1,148 
Nickel metal, including alloys, all forms. ........ 2... c2 Lc c lll 22 ee eee eee 303 449 
Platinum-group metals and silver metal, including alloys: 
Platinum group___._....._.-.-----..-----.--------------- value, thousands $20 $147 
h pare oh eee ³ð K pm e iet aei do.... $294 $373 
Tin metal, including alloys, all form long tons 93 33 
Titanium Oxile. —— c cerco ͤͥͤͥũͤõͥſ uai ie ir ſſ i E 2,451 2,639 


See footnotes at end of table. 
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Table 3.—Ireland: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS—Continued 
Zine: 
% tt ee du iun dd ULL vd ³ -. ⁊è - ] ] 7 477 NA 
Metal, including alloys: 
PP ͥ ͥͥͥͥ— ³o· e t EM 8,661 4,504 
Semimanufactures. e —»; 260 668 
Other, ore and concentratttreeAa0ůkdbʒb „„ ͤ71—f 14,160 18,464 
NON METALS 
Asbesto- rdf eL ⁰ . dd 4.751 4.018 
G⁵‚JF HH:: ̃⅛ĩ7.d7¾ũ˙.... 7ꝛ˙ •k ⁊⅛ͤ,̊ y mt ⁰⁰m;;= mE EE E thousand tons 9 213 
Clays and clay products (including all refractory brick): 
Suess!!! ꝝ mn A s M E EE 30, 686 35,912 
Products: 
Refractory (including nonclay brick )))) 10,679 11,630 
Non: coucou cuc nehme uH HU ER EE a Meu eee! 5,094 6,326 
Fertilizer materials: 
Crude: 
Ni C6 !:: eee NR ies ES thousand tons 1 1 
PhosphatiQ. -.uuceccsaeedenscceleecQawaacc y ieie cee do 358 425 
Manufactured: 
e, ß . Rau RENNES do 86 46 
. ad l d 117 
CECY oc . . E REEPE RT S 8 
e . ß DUE NR oe do 12 153 
Potassio o n eects la RM a eee DE AU RE do.... 198 238 
Other, including mixed___.........--.--.------------------------ do.... 84 115 
Allr; ³ MERE M LI a d RR eae 15,640 81,990 
III; Ee eee & eens ᷑˙rê4?% f : 4, 126 NA 
Pyrite (gross welght) ).... y das mee ER RE < 1,930 1,102 
6| MUCRONE NK thousand tons 47 60 
Sodium and potassium compounds, n.e.s., caustic soda__.........-..-------------- 4,665 5,164 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly workedũdddmglM h 8,010 8,181 
l ³ðVAͥͥĩùͥ ³·Ü¹mſſ ⁰= 8 896 393 
Gravel and crushed rock. __..---...-------- 2 cllc c lll ll clle cle c eee ne ecc 9,710 NA 
Sand, excluding metal bearing..........--.------..------------------------- 81,925 88,676 
Sulfur: 
Fee... ⁵ðVi ¾ y doti delen e dE 99,422 104,140 
Sulfuric acid, including oleuummnmnunununununnISeͤUtt“ 44444 1,577 28,936 
Other nonmetals, g.ñꝶee.........m: REA E qR Ma EE. an ami 9,645 12,664 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural. ............ - LLL ll Lll. lll lll ccr lecce ll Aree. nee 589 8,163 
Coal and briquets: 
Anthracite and bituminous................. Lc LLL ll LL eee thousand tons.. 1,258 1,221 
Briquets of anthracite and bituminous coal..........................- do 8 2 
Coke and semieckkeeeeeeeee ð ́Ä5Ʒ/̊c RTT RREEE do.... 17 22 
Petroleum: 
Crude and partly refined. ........................ thousand 42-gallon barrels. . 18,785 17,128 
Refinery producta: ! 
Gasoline oo ͥdͥſͤ ͥ 0d — ämmä ͤ0ß ĩͤé A ĩꝛͤ . MR E iE. do 544 493 
l altis cdd ae eu PUE c eq y T do.... 1,288 1,240 
Kerosine, white spirit, and special boiling point liquids. ............- do.... 681 690 
Distillate e ecc cime du mare teen do.... 343 477 
Residual fuel oil do 5, 301 5.801 
Liquefied petroleum gaseꝛmꝛMꝛHꝛmʒͥꝛʒꝛdꝛdꝛn „„ do 116 220 
Lubricants J ³ é y Lieu ce mmm DLE ĩ 8 do 245 266 
e Ooo teak ß ae See V eris dE d do.... 73 412 
Petroleum alla 8 9 456  ....... 
Otheré. onm os xy! ⅛ d ⁊x-ͥ r y a EE NE Onis 310 1,360 


Estimate. NA Not available. 
! Source: OECD (Paris). Oil Statistics, Supply and Disposal. 1967 and 1968. 


COMMODITY REVIEW 


METALS sible for maintaining the national output 

. . of mine lead at approximately the level of 

Copper, Lead, Zinc, Silver, and Mercury. 1968. Production of concentrate at the 
A full year's production from the Silver- Tynagh mine of Irish Base Metals, Ltd., 
mines property of Mogul of Ireland, Ltd., was about 30 percent lower than expected, 
accounted for the heavy increase in output mainly because of a strike which idled the 
of mine zinc in 1969 and was also respon- plant from July until October. Approxi- 


THE MINERAL INDUSTRY OF IRELAND 


mate shares (in percent) of the three pro- 
ducing mines in total mine output of non- 
ferrour metals in 1969 were estimated as 
follows: 


Silver- 

Tynagh Gortdrum mines 
Copper..... UNS 30 70 "- 
SEEN CM 75 M 25 
Zine............- 20 ze 80 
Silver 70 15 15 
Mercur a 100 2 


At Tynagh, metallurgical tests in 1969 
indicated the feasibility of producing zinc 
oxide concentrate by flotation from zinc 
oxide ore and of calcining the concentrate 
to obtain a marketable product. By yearend, 
a calcining plant was under construction, 
with completion scheduled for August 
1970. It was planned to treat 92,000 tons 
of this ore in 1970, compared with 17,000 
tons in 1969, with recovery of 60 to 70 
percent of the zinc. Zinc oxide ore, averag- 
ing 20 percent zinc, 1.7 percent lead, and 
0.8 ounce silver per ton, was the principal 
component of open pit reserves at Tynagh; 
it accounted for 513,000 tons or 21 percent 
of the total at yearend 1969. 

Production of mercury was started in 
1969 by Gortdrum Mines (Ireland) Ltd. in 
County Tipperary. The mercury extrac- 
tion plant, completed in July at an esti- 
mated cost of $1.2 million, processed 2,669 
tons of concentrate by yearend. The plant 
was reported to have a processing capacity 
of 75 tons of concentrate daily. Mercury 
content of the concentrate ranges between 
0.5 and 1.0 percent; the anticipated recov- 
ery of metal was 75 to 90 percent. Mini- 
mum mercury content of the Gortdrum 
ore body was estimated at 12,000 flasks. 
The mercury occurs as cinnabar and is 
also associated with tetrahedrite; its distri- 
bution in the orebody was described as 
erratic. Gortdrum ore reserves at yearend 
1968 were reported to be 3,430,000 tons, 
averaging 1.33 percent copper and 1.2 
ounces of silver per ton. 

The first full year of production at Sil- 
vermines yielded 36,000 tons of lead con- 
centrates and 175,000 tons of zinc concen- 
trates in 1969, about three times the 
quantity produced in 1968. Mill heads av- 
eraged 2.42 percent lead and 10.22 percent 
zinc. Ore reserves in “G” and “B” ore bod- 
ies totaled 12.5 million tons, averaging 2.95 
percent lead, 6.72 percent zinc, and 0.85 
ounce silver per ton. The output of this 
mine was responsible for the three-fold in- 
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crease in Irish exports of zinc concentrate 
that occurred in 1969. 

Preparations to re-open the Avoca cop- 
per-pyrite mine were continued. Under- 
ground mining, at the rate of 2,000 tons of 
ore daily, was expected to commence by 
the end of 1970. Patiño Mining Corp., 
which has a 10-percent interest in the ven- 
ture, reported that ore reserves were esti- 
mated at 7 tnillion tons averaging 0.98 per- 
cent copper after dilution. The mine was 
last worked in 1962. 

In County Limerick, exploration drilling 
of the Aherlow copper-silver prospect 
south of Tipperary was continued by Irish 
Metal Mining Co. Ltd. Results indicated 
that a major thrust fault may be present, 
and further drilling was planned. At year- 
end 1968, explotation had suggested the 
presence of 6 million tons of mineralized 
ground, including a possible 3 million tons 
averaging 1.2 percent copper and 156 
ounces silver per ton. International Mogul 
Mines Ltd. owned a 40-percent share of 
the exploration company. 

Studies of the feasibility of building a 
smelter for lead and/or zinc in Ireland 
were continued by Smelter Corporation of 
Ireland, Ltd., but no definite plans were 
reported by yearend. Questions to be de- 
cided were whether to build an Imperial 
Smelting Furnace or an electrolytic zinc 
plant, and whether to site the plant on 
the Shannon estuary, close to the principal 
mines, or on Little Island in County Cork. 
Annual metal production of 60,000 tons 
was being considered. Principal sharehold- 
ers in the smelter company were Northgate 
Exploration Ltd. (51 percent) and Tara 
Exploration and Development Co. Ltd. (30 
percent) . 

Iron and Steel.—Irceland continued to 
import most of its steel requirements. Im- 
ports of semimanufactures in the first 11 
months of 1969 were running about 20 
percent more than in the corresponding 
period of 1968. Domestic consumption was 
estimated at about 300,000 tons of ingot 
equivalent. 

Crude stcel was produced by Irish Stcel 
Holdings, Ltd., from scrap and imported 
pig iron. The plant, on Haulbowline Is- 
land in Cork Harbor, was equipped with a 
single 75-ton open-hearth furnace and roll- 
ing mills for sections, bars, and rods. 
Annual production capacity was approxi- 
mately 75,000 tons of crude stecl, 60,000 
to 70,000 tons of rolled products, and 
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25,000 tons of galvanized sheet. Sheet 
for galvanizing and part of the rolling mill 
output are based on imported semimanu- 
factures. 


NONMETALS 


Barite.—Production and exports of bar- 
ite continued to rise. Exports in the first 
10 months of 1969 were running 12 per- 
cent above the comparable period of 1968. 
Most of the shipments were destined for 
the United States. 

Magcobar (Ireland) Ltd., a subsidiary of 
Dresser Industries, Inc, remained the 
major producer. The company's mine at 
Ballynoe, which is adjacent to the Silver- 
mines property of Mogul of Ireland, Ltd., 
in County Tipperary, is estimated to have 
produced more than 500,000 tons of barite 
since production began in December 1963. 
Minimum reserves of barite at yearend 
1969 were believed to be 2.5 million tons. 
The barite is exported from the port of 
Foyncs, on the Shannon estuary, about 45 
miles west of the mine. 

At Tynagh, feasibility studies for pro- 
duction and marketing of byproduct barite 
were presumably continued in 1969. A 
pilot plant, for recovering the barite from 
tailings, began operating in November 
1968. 

Cement.—Output of cement apparently 
remained close to productive capacity, al- 
though reported production was less than 
in 1968. Trade in cement was sharply re- 
duced, with both exports and imports 65 
percent less than the levels of the previous 
year. On the other hand, domestic sales in 
the second and third quarters were 10 to 
14 percent greater than in the correspond- 
ing periods of 1968. Domestic consumption 
was approximately 1.2 million tons. Al- 
though demand appeared to be rising, no 
increase in productive capacity was re- 
ported to be under construction or 
planned. Two three-kiln plants, operated 
at Drogheda and Limerick by Cement 
Ltd., apparently have accounted for all Irish 
production since 1965. 

Magnesia.—Construction of a magnesia 
plant at Dungarvan, County Waterford, 
and a dolomite processing plant at Ben- 
nettsbridge, County Kilkenny, was contin- 
ued in 1969 by the Quigley Co., Inc., a 
subsidiary of the Pfizer group. Both plants 
were expected to begin production by 
mid-1970. The Dungarvan plant will re- 
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portedly be capable of producing 75,000 
tons of magnesia per year from sea water 
and dolomite. Magnesia is a basic raw ma- 
terial used in the Quigley spray-mix proc- 
ess for extending the life of refractory lin- 
ings in steelmaking vessels, particularly the 
basic oxygen furnace. 


MINERAL FUELS 


Estimated consumption of energy in 
Ireland in 1969 was approximately 8.8 mil- 
tons of standard coal equivalent. 
About two-thirds of the supply came from 
imported fuels, while domestic resources, 
principally peat, provided the remainder. 
Approximate shares of the contributing 
fuels were: petroleum (50 percent); im- 
ported coal (15 percent); peat (28 per- 
cent); hydropower (5 percent); and do- 
mestic coal (2 percent). The use of 
petroleum fuels continued to grow at a 
rapid rate. 

Coal, Coke, and Peat.—The heavy in- 
crease in output of peat in 1969, according 
to Bord na Móna, was due partly to the 
best weather conditions in 8 years and 
partly to the lack of work stoppages as 
compared with 1968. Also, increases in the 
price of imported coal improved the com- 
petitive position of peat on the domestic 
market. 

Output of peat for electric power gener- 
ation increased by more than 50 percent, 
to 2.5 million tons. Peat was burned in 11 
powerplants, which accounted for one-third 
of all thermoelectric power generated in 
1968. Increased demand for peat was also 
reflected in the output of peat briquettes, 
which rose to 90 percent of production ca- 
pacity, and a 38-percent increase in exports 
of peat for agricultural use. 

Imports of coal and coke in the first 10 
months of 1969 were almost identical with 
the totals for the corresponding period of 
1968. Imports of gas coal, mostly obtained 
from Poland, declined by 60 percent but 
imports of other grades of coal were in- 
creascd. 

Petroleum. — Exploration. — Reconnais- 
sance seismic surveys of three offshore 
blocks totaling 17,500 square miles were 
completed in 1969 by Marathon Petro- 
leum Ireland Ltd. The surveys covered 
a large part of the area off the south coast 
(block 1), and areas west of County Clare 
(block 2) and Counties Mayo, Sligo, and 
Donegal (block 3). In an agreement with 
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the Government in early 1969, the com- 

Pam received exclusive rights to explore 

e areas and agreed to spend at least 

900000 on exploration. Drilling was ex- 

petted to begin in 1970. 

90 activity was reported onshore. Since 
five onshore holes —one each in 
unties Meath, Clare, Leitrim, Cavan, 

and Cork—have been drilled, with nega- 

tive results. 

Crude oil and petroleum products.—Im- 
ports of crude and partly refined petro- 
leum increased less than 2 percent 
compared with those in 1968. Iran and 
Saudi Arabia were the principal suppliers, 
as deliveries from Iraq and Libya were 
sharply reduced. 

Imports of refined products apparently 
increased more than 30 percent as domes- 
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tic consumption continued to climb. Resid- 
ual fuel oil was principally responsible for 
the growth of imports and consumption, as 
well as a 10-percent reduction of exports in 
1969. Inland consumption of petroleum 
products is shown in the following table, 
in thousand metric tons: 


Product 1968 1969 
Gasolines.....................- 526 576 
Aviation fuel 99 
Kerosine. ...............-.....- 77 70 
Gas / diesel oil... .............. 528 664 
Residual fuel olill“.n»¶d 1,247 1,624 
Hf eee ono ete chses 227 147 

Total. iz -.------------- 2,659 3,180 


1 Excludes bunkering of foreign aircraft. 


Source: OECD (Paris). Provisional Oil Statistics by 
Quarters (4th Quarter 1969). 1970. 
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The Mineral Industry of Israel 


By Walter C. Woodmansee ! 


Most sectors of the Israeli mineral indus- 
try showed improvement in 1969 as the 
economy continued to expand and the 
gross national product (GNP) reached $4.7 
billion 2 3 ($4.0 billion in 1968). The most 
significant developments were in the petro- 
leum sector where exploration has moved 
offshore. The county's second petroleum 
refinery was approved and construction 
commenced, and a major new transit pipe- 
line connecting the Gulf of Aqaba and the 
Mediterranean Sea was essentially com- 
pleted. A magnesia plant was planned, 
using magnesium chloride from the Dead 
Sea Works Ltd. (DSW), and several new 
projects were planned or underway in the 
chemical and fertilizer sectors. 


The Oceanographic and Limnological 
Research Co. Ltd, an agency of the 
National Council of Research and Develop- 
ment, working with the Geological Survey 
of Israel and the Israel Port Authority, 
completed a hydrographic, geologic, and 
oceanographic survey to 100 kilometers 
offshore from the Lebanon border to Port 
Said. This survey was primarily for petro- 
leum and construction sand. Maps of the 
surveyed area will probably be published 
in 1970. An Institute of Oceanography and 
Limnology wil be founded at Tel Shik- 
mona, a Haifa suburb. Construction was 
scheduled to start in late 1969.« 


PRODUCTION 


Production statistics on several mineral 
commodities were not reported for 1969 
and were estimated. Several major mineral 
commodities—copper,  bromine, cement, 
phosphate rock, and petroleum refinery 
products—showed notable increases in 
output. Modest crude oil production con- 
tinued to gradually decline, but output 
from Israeli-occupied Sinai Peninsula, 
although not officially reported, appears to 
have increased substantially. Products by 


type at the Haifa oil refinery were esti- 
mated as percentages of total refinery 
yield. 


1 ee Scientist, Bureau of Mines, Washing- 
ton, . C. 

3 U.S. PANT: Tel Aviv. State Department 
A-9090, Apr. 3, 1970, p. 2. 

3 Where necessary, values have been converted 
from Israeli pounds (IL) to U.S. dollars at a rate 
of IL 3.5 — US $1.00. 

* U.S. Embassy, Tel Aviv. State Department 
A-418, July 5, 1969, 2 pp. 
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Table 1.—Israel: 
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Production of mineral commodities 


(Thousand metric tons uniess otherwise specified) 


Commodity ! 1967 1968 1969 
METALS 
Copper, cement, 70 to 80 percent Cu, gross weight... metric tons.. 9,464 10,282 10,683 
Iron and steel: Steel, ingots e- ↄ A SS s 84 * 100 120 
NONMETALS 
ides tal tri 6,9320 
ene; ⅛ðᷣ ß ĩͤ mel deu s e ez metric tons. : 

Sonmpoeoedd y Nase do 1,858 } 9,876 10,550 
Cement, hydraulic.................-- LL clc LL c Llc Lll Ll eL lll. 805 1. 200 e 1,800 
Clays, nee.... 8 111 8 15 
Fertiliser materials: 

Crude: 

Phosphate, benefleia tee!!! 600 777 987 
Potash: 
S ³⁰ð˙¹iwꝛq md . EdraVRdaUO 492 600 548 
Potassium oxide (K- O) equivalent... 300 866 

Manufactured: 

Ni enous © 2526 nʃʃda.. Ld 95 95 100 

Fehl. y Ee ve E RE 132 154 * 160 

U Lol cuv o ERE CROSSES Ee DR EG Nee TERRE SSS ws 1 2 e2 

Ji ] ñß ee y ote torus e 90 e 70 71 

/// llecvns ee ud eue rie acce y »A 80 80 130 

Quartz, sand, marketed. ...................... ee eee ene 85 4T © 45 

Salt, mainly marine, marketed. ...................... lll ll... -- 57 65 57 

Sl ⁵ .. ].... mud p EE e EE 2 6 08 

MINERAL FUELS AND RELATED MATERIALS 

Gas, natural................... LL l.l. -.... million cubic feet.. 8,859 5,015 4,878 

FH] sc re cats ose se se tec LE sees 20 
Petroleum 

Gl 8 thousand 42-gallon barrels. . 971 881 719 

Refinery products: 

n e eec iE do.... 4,850 5, 848 6,279 

Kerosine and jet fuel RISEN do.... 4,958 e 5,085 * 5,460 

Distillate fuel oillk““?“ ‘KKK d. do 8,479 «7,1701 * 8,268 

Residual fuel oil do.... 18,150 * 11,987 * 12,870 

E ³˙wmuäq3 ĩ5˙ AAA y tec do.... 12,515 2, 978 * 8,588 

yo. m". et eee ee 8 do.... 88,952 e 33,599 86, 465 
Estimate. r Revised. 


1 In addition to commodities listed, Israel also produces construction materials, such as dimension stone, 
crushed rock, sand and gravel, but output data are not available. 
3 Does not include Israeli production from occupied Sinai Peninsula oilfields. 


TRADE 


Israel's principal exported mineral com- 
modities and their sales values during 1968 
(the last year for which complete data are 
available) were as follow: Diamond (gross 
sales) $229.3 million ($193 million in 
1967), potash $13.5 million ($13.6 million 
in 1967) cement copper $11.6 million 
($10.4 million in 1967), and beneficiated 
phosphate $6.9 million ($4.7 million in 
1967). 

Gross diamond sales alone contributed 
nearly 36 percent to the total export value 
of $640 million in 1968 and were expected 
to increase further in 1969. Net sales were 
$194.8 million. At yearend 1968 there were 
230 diamond exporters and 442 enterprises 
working diamond. Imports of rough dia- 
mond totaled $180.6 million in 1968 and 
$195 million in 1969. Stocks on hand were 
in excess of needs and apparently remained 


large in case of a devaluation of the Israeli 
pound. 

Exports of both phosphate and potash 
showed substantia] increases in quantities 
shipped, but earnings from potash were 
reduced because of depressed prices pre- 
vailing during 1968. l 

In the petroleum sector, complete data 
on exports and imports of crude oil and 
refinery products were not reported, and 
statistics are estimated. Exports of products 
from the Haifa refinery were valued at 
$17.9 million in 1968, and imports of 
crude oil and refinery products totaled 
$60.6 million.5 Imports of residual fuel oil 
continued high for use in electricity gener- 
ation. 


5 Petroleum Press Service. V. 36, No. 8, August 
1969, p. 313. 
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Table 2.—Israel: Exports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
MBTALS 
conse metal, including alloys, all forma 1,856 2,891 
"Concentrate (cement copper-rꝛů h «ũõ⸗2„«“«vwnF 18,686 15,096 
Metal, including alloys, all forms. ....................... c eccL es 8,586 8,068 
Iron and steel: Metal: 
rede pt T" ⁵ð eeseucnsaeeeeseses 1,465 2,001 
Steel, primary forma......... LL ccc ccc ccc eee eee eee eere 20 eo 
Semimanufacturegꝛꝛzu—!: nn -d 1nln eee cese eee ee ecce 8,664 9,671 
Lead, metal, including alloys, o uoa ome ps m E SE de 841 812 
Nickel, metal, including alloys, all form 11 83 
Zinc, metal, including alloys, all forma. . was cT" 818 109 
NONMETALS 
Bromine and producta. ..............--- c c LLL lecce ee c ce eee ee eere 5,718 " 
Cement nagen o veowsaceua edades uu Ra ama e E 251,586 174,394 
Clay and cle products: 
Cruüde clays -l o onoorewescelDeeceneseResebuUuEZ 2,280 6,215 
Producta, lll! ³¹wwm¼ y E sue 2,821 ,860 
Diamond, gem, not set or strun ggg thousand carats.. 1,449 1,701 
Fertilizer mate terials: 
Phospha wee AAEE a te oe a ea eae 419,998 647 ,840 
otash (61 percent KiO).,. ³ĩVA0AA d 8 464,631 658,484 
er Stee "^ m «D «D dw qb CD OD O^ db a» QD e „„ LI U 
Manufactured: 
Nut!!! ĩ² ⁰˙ ⁵ ² ⁵ d sx. MEE — 
Gyp — BAHE JJ) 8 1.420 . 
Precious and semiprecious stone, except diamond value thousands $361 4415 
MU RM SUPPE top A ES ⁵ᷣ ä y 
Sodium and potassium compounds, caustic s0da. ......................... 496 1,604 
Sulfur, elemental, AL (Orme. ose E v E 816 944 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturl“]“.“dlNn..“‚”nndmm!.lldndmdndmdndmdndw: ee ee eee 2,008 8865 
Carbon and carbon black—— 0L LIII 7,164 8,076 
Petroleum: 
Crude and partly refined «................ thousand 42-gallon barrels. . 7,700 11,779 
e ——————À—À 
Refinery producta: * 
Gascline JJ!!! ⅛ KVà]à“ͥ v ðv t EES do 1. 800 2,225 
IR OFOOING i Soca wees Cocos db susce vy 0...- 850 } 1.876 
Jet A PORE E E EEE do.... 675 j 
Distillate fuel oil. ............... LLL eee 0...- 8,350 1,200 
Residual fuel Of) co.cc . . e Raand Doro í — 
Other. ; K- rds. 8 SE 1,010 180 
J%h% ͥͥ ͥͥ—Tͤͤ ho. ende seks e do.... 10,486 5,480 
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Major destinations of selected commodities, 1968 
(Metric tons unless otherwise specified) 


Commodity 
Copper, concentrate (cement copper), totaaaaaaalalalllCOAAllsssss̃n llle ll... 
Germany, West -z ]⅛ ͥ ꝙꝗy⁰ clo cosequmeosseuwsanseu Eso AAA 
)770%/ꝙ%—ͤTFPỹ᷑ VA. ³ðVKͤ ͥͥͥͥ ⁰⁰km;; (x RM PUE 
Hüngary ˙½́ hdd ͤ vddßd ͥͥydy ⁊ . yd ewe y 
8 ud JJ OI EU REL UD E MERE UE AERE 
JVõ˙w ↄↄfffſß. suada c ecd ⁵ ee euius 
ÜOtlhet.- cie ß ⁊èͤ yd y y 
Diamond, worked, totallllllddũG·ddgdggdgsdgsdsssssssssss.ss eee thousand carats.. 
Igium-Luxembourg 2257 chau ew een D Del AAA do.... 
Hong Kong... ²˙ .... ⅛ q AS EE Za Ede 3 
PP ³⁵ ⁰⁰AuddAdyddddd/ͤ a d adu m 
Netherlands. h...... do 
Switzerland- ] ß ⁊ĩ .. ³ Ä 8 EE do.... 
DOE %% v é d o˙ Deme HAM LEE UM epa ĩ 8 do 
J ei aie ate Sata ß NEAN FC 
Phosphate rock, beneficiated, totallllI]l]]W]1cſcdk]d·l;d̃ «kk 
PII ⁵ð Zjddidꝓ4à4/J4S44r Add ead Ede eC 
/ôöĩ5?ẽẽU i ] MM NER EE NE 
NetherlándB. o co :; ͥ / 
%%%%%˙§³§%„ͤ4? y : d y y e ane eae 
J ²˙ ] ⁵ꝶ. ĩ ͤ y et eee y . y 8 
Vue Kingdom JJ“! ⁵³ð E SE 
! ĩ¼§ ⅛« ð i õ Aꝓͤdddddddfd A d r 
CGͤ ]˙wiq ⅛ĩ⅛ͤgK ͤ;-=-.k ⁊è dd ĩvkßxw y MaDe Seer te ym 
( ²«]à˙—“] ↄ⁵ x ↄ B.... BM EVER ĩ 
Belgium-Luxembourg J 8 
Germany, Welt... ... ³⅛»m ⅛ꝛ“ . ĩV- ] ͤĩ· = ⁰õ=(k hy . SdamES e 
Dio dp RAP NEP" y cesee keeles Sse 
Ryo MMC S tener ee hes ey ec — ' — 
Malaysi- c dd d CENE ee RE MD E Ed 
United Kingdom... 2. oe cuuoesupcercsenuerewueqecHcsus cR SEED e EE EE ad 
United Stàt- ↄ ù ⁵ ] ̃ᷣꝗↄ ̃ blame ————:.e 8 
i ß f sunt pq e e a E 
Table 3.—Israel: Imports of selected mineral commodities 
(Metric tons uniess otherwise specified) 
Commodity 1967 
MBTALS 
Aluminum: 
Büsuxite. i2 2 mco esis oe GG ³ 9m(mGmg. ĩð2³A EPA QE p QUEE 711 
Oxide and har ndgdee Ue LOS e SadmEdgwasS 697 
Metal, including alloys, all formmeZzꝛIZVnw nn 444 7, 672 
Cadmium, metal, including alloys, all form. 3 
88 ee metal, including alloys, III K 7,015 
metal, unworked or partly worked... ................. troy ounces.. 198,884 
Hon and steel: Metal: 
Pig iron, ferroalloys, and similar materials. .......................... 4,771 
Steel, primary ort,, 8 85,906 
Semimanufactures NERO ᷣ ᷣ ͤuꝛ . ⅛ð; vv ĩ 197,450 
Oxides er qur D ee 615 
Metal, including alloys, all forms. ..............-... lll eee eee 1,607 
Magnesium, metal, inclu ng alloys, semimanufactures..........--.......- 48 
Manganese, )))) 8 190 
Jö]. ?Tͤ— EE 76-pound flasks. . 208 
Nickel, ‘etal, including alloys, all forme 122 
Platinum group metals, including alloys, all form troy ounces.. 80,768 
Silver, metal, including loys- IL ecc eric Ese v a A do.... 442,910 
Tin, metal, including alloys, all form long tons.. 182 
Titanium, J)) ce ee 8 mcd cn deen Sees 1,814 
Zine: 
iir; ³o¾ͥů ] ð - 3 481 
Metal, including alloys, all form „„ 4,170 
Other: 
Ores and œUůU‟“rl — — —e. ² ⁵MNꝓGNêé ꝓꝓyꝓxꝓ ͥ eee dL LL DAL ERN E 144 
Base metals, Sochuding alloys, all forms, n.e.8........................- 68 
NONMETALS 
Abrasives, n.e.s. 
0 ³˙»W.ꝛAAͥͥ—¹¾⁰ ee ee es cb nee eee eee 112 128 
Gerundn ei! P Era mOsARL MR REESE 183 299 
P esu et ts ce y 4,269 8,862 
J cee ud cde ea eee ⁰mgßs 8 a 762 
Bromine and iodine......... LL c LLL cac eee LL cL Lc eccle ce LLLA Lee lle ee 12 16 
VJ eee lle c Le m vy cen eee meu ss 8,348 11,197 


See footnotes at end of table. 
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Table 3.—Israel: Imports of selected mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 
NONMBTALS —Continued 
Clays and clay products (including Te M tO brick): 
Crude clay, kyanite, andalusite, etc... ............. LL lll e Llc ls ll. 21,622 28,657 
Producta: 
Refractory ⁰˙r. Bo ee ee ] ³A SEE E 1.558 1.748 
Nonrefractory, flags, setts, ete thousand square meters 41 117 
Coyote ane ih oM MED 106 wee 
mon 
Gem, not set or strung. ............... Ll Llc... thousand carats.. 8,090 8,878 
Industrial, including bort E 1,853 1,228 
Diatomite pes e exec Led dE tM a So oo An ĩ 855 549 
1X pri NM heehee ee cae ß a ee emer 1,650 2,268 
Fertilizer materials: Manufactured: 
Nitrogenous, including uren 9,188 8.546 
C! ³ð³A ⁵ðâAdu ĩ ⁵⁵ m E ond 226 611 
i t a Reda see EESE emen Rd 524 666 
Split / 44 ene 
9 And pastel... ³ĩoꝛſAſ o ͥõ⁰=dꝙdkdg ³ yd ge 178 Lor 
AÉgüeSila ono en ⅛ ͤKddddddddꝗ yt y 1,186 1,629 
Mica, crude, spinge splitting and waste 68 135 
pee mine / cu oL ere ees ee 236 409 
gale (exclude hrineg) 105 ß 1,156 Ene 
Sodium and potassium compound, n. ese 645 1,069 
Stone, sand and gravel: 
Dimension stone, crude and partly worked: 
(aleare008. ... o2 os ei ee oe ete ties 186 80 
(9/2... MER PISOS cheat ba n ee eae eet ete eee 72 ea 
Crushed TOCk. —o0qöRh y mt eee cota 985 2,672 
Quartz and quartz ite 772 i 
Elemental, all forma 78,428 70,056 
Salle == cae LEE be ees 42,307 85,616 
Tale and steatite. ...... 2.222. c LLL LLL LLL c ccc cl Lecce c Le e Leere 1,452 2,2 
FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural. ................ ll Lc lc cc ll cc cess 2r 66 ace 
Bituminous mixtures 197 207 
l ³ðVſſ/ arcu ⁵ð E dien ae D E id ee 714 1,624 
Coal, all grades, including briquets. ............... ccc LLL c LL lll. 266 8,524 
Coke and semicokee—g—ꝛ : cec eee Le C LL LLL LLL LLL C LLL 6,805 6,023 
Péüt cocum woche ite e 777 ⁵⁵⁰mdèr.; e A 303 362 
Coal products. oo arl noob yd qae ds are taints 441 579 
Petroleum: 
Crude and partly refined zzz thousand 42-gallon barrels.. 136,350 160,700 
products: * 
Aviation /! ³ĩ wae eet PARDON Bete tee do.... 151 112 
Residual fuel oll 0 725 2,664 
Ebnet 8 0 182 160 
PV0ö»ö§˖ . 8 8 6 BETON 
%ô ³¹¹¹wwwww ³%Ü·öwr d LM EE do 1.014 2,936 


* Revised. NA Not available. 


„ Estimate. 
1 Includes estimated receipts from Israeli-occupied Sinai Peninsula oilfields. 


COMMODITY REVIEW 


METALS 


Timna Copper Co. produced 
1,081,340 tons of ore containing 1.14 per- 
cent copper during 1969. This output was 
valued at $16.3 million. The new $4.9 mil- 
lion Timna No. 2 shaft was completed as 
part of a development project on an adja- 
cent ore body, which reportedly assures 
Timna operations for 20 years. 

Magnesium.—The Government-owned 
Israel Chemicals Ltd. planned to establish 
a 46,000-ton-per-year magnesia plant at 
Arad in 1970, using byproduct magnesium 
chloride from DSW. Financial and techni- 


cal assistance will be provided by Osterrei- 
chisch-Amerikanische Magnesit A. G. 
(OEAMAG), a major supplier of dead - 
burned magnesite and basic refractories, 
and controlled by the Great Lakes Carbon 
Corp.e 


NONMETALS 


Fertilizer — Materials.—American Israel 
Phosphate Corp. (AIPC) planned a $14.3 
million investment in a phosphate mining 
and beneficiation project at Ein Yahav in 
the Negev. The annual output rate will be 


* Industrial Minerals, London. No. 27, December 


1969, p. 28 
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600,000 tons at 32 percent P205 and 250,000 
tons at 35 percent P205." AIPC which has 
held a mining lease on the property for 
several years, signed a contract with the 
Israeli Government. The company has 1 
year, starting March 31, 1970, to complete 
designs and technical details and then 114 
years for construction. Singmaster and 
Breyer, Inc. (a United States engineering 
firm) is consultant on the mining plan 
and the transport and shipping facilities. 
Phosphate will be exported from the port 
at Eilat. 

The $40 million, 165,000-ton-per-year 
phosphoric acid plant of Arad Chemical 
Industries Ltd. was essentially completed 
during 1969 and was expected to be fully 
operational in early 1970. The company 
also considered a joint venture with 
Madera Corp., United States, for producing 
a range of phosphatic fertilizers and chem- 
icals, primarily for export. 

Output of phosphate beneficiated to 26 
to 34 percent P20;, essentially all by 
Chemicals and Phosphates Ltd. (C&P), 
increased by 27 percent in 1969. The 
expansion program underway included 
construction of a terminal in Rotterdam 
for handling phosphate for markets in 
Western Europe. The phosphate will be 
carried from Ashdod in $0,000-dwt carriers. 
Both ports have modern loading and dis- 
charge facilities.8 

Haifa Chemicals Ltd. brought its potas- 
sium nitrate plant on stream in June at 
about 50,000 tons yearly, half the full 
rated capacity. Full capacity operations 
were scheduled for 1972. Phosphoric and 
nitric acid plants were also completed 
during the year. Potash is from the DSW; 
ammonia is imported pending completion 
of a plant under construction. Phosphate 
is from the Oron mines.? Total investment 
in the project is $18 million, $5 million of 
which was from French bank loans. Engi- 
neering work for the project was by Krebs 
et Cie., Paris. 

Israel Chemicals Ltd., the holding com- 
pany comprising the major fertilizer, chem- 
. ical, and petroleum operations, sought 
foreign participation in a proposed $155 
million chemical and fertilizer complex at 
Ashdod.10 


MINERAL FUELS 


Natural Gas.—Production by Naphtha 
Israel Oil Co. Ltd., the Government-owned 
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gas operator, declined slightly in 1969, 
owing mainly to a conversion in fuel use 
from natural gas to oil at the Oron phos- 
phate works. 

Naphtha Israel] reportedly made a natu- 
ral gas strike at Gurim, in the Zohar area, 
near the Dead Sea. The well flowed at 6 
million cubic feet per day of 80-percent 
methane and 20-percent ethane gas from 
Jurassic limestone at 3,900 feet. 11 

Petroleum.—Small-scale crude oil pro- 
duction from the Heletz and adjacent 
fields by Lapidot Israel Oil Prospecting Co. 
Ltd. continued to decline as limited 
reserves are being depleted. At yearend 
there were $5 producing wells. Crude 
reserves were estimated at 13 million 
barrels.12 Output from Israeli- occupied 
Sinai Peninsula, particularly the Belayim 
field, was not divulged but has been esti- 
mated at 17 to 18 million barrels (2.5 mil- 
lion tons) 13 during 1969. 

Only four exploratory wells were drilled 
in 1969—two shallow wells (less than 1,600 
feet) by Lapidot and Israel National 
Petroleum Co. Ltd., one well to 4,500 feet 
by Naphtha Israel, and one well to 5,260 
feet by Belpetco Israel Ltd. Lapidot 
planned a $3.5 million exploration pro- 
gram in 1970, including a $800,000 seismic 
survey, mainly in the south, and $2.7 mil- 
lion for 14 wells onshore and offshore, 
with foreign participation. Belpetco, a 
Texas independent, planned offshore 
exploration between Ashkelon and Ashdod, 
from the drilling ship Typhoon. The com- 
pany was granted a 60-percent interest in 
permits covering the Israeli coastal area 
from the Lebanon border to Gaza; Israeli 
interests retained 30 percent, and Equitex 
Petroleum Ltd., formed by Equity Funding 
Corp., acquired 10 percent.1* Belpetco also 
reportedly drilled an unsuccessful well off 
the Sinai coast near El-Arish. 

Late in the year, Israeli authorities 
planned exploratory drilling in the Gulf of 


' World Mining. V. 6, No. 1, January 1970, p. 


0. 

* Phosphorus and Potassium. No. 39, January- 
February 1969, p. 50. 

? Phosphorus and Potassium. No. 41, May-June 
1969, pp. 40-41. 

„ Phosphorus and Potassium. No. 45, January- 
February 1970, p. 

11 Oil and Gas 8 V. 67, No. 17, Apr. 28, 
1969. p. 60. 
5 and Gas Journal. V. 67, No. 52, Dec. 29, 
13 ae um Press Service. V. $7, No. 4, April 
1970, pp. 126-127. 

"^ Petroleum Intelligence Weekly. V. 8, No. 20, 
May 19, 1969, p. 8. 


THE MINERAL INDUSTRY OF ISRAEL 


Suez, off Sinai Peninsula. A contract was 
apparently concluded with King Resources 
Co., Denver, Colorado, through Midbar 
Ltd., a British affiliate. Midbar reportedly 
leased a drilling platform from Kenting 
Ltd. of Canada, and the drilling platform 
was under tow to the Gulf. 

Completion of Israel's new 260-kilometer, 
42-inch, Eilat-to-Ashkelon crude oil pipe- 
line apparently was delayed for several 
months by technical problems. Progress on 
construction was not reported, but an 
announcement in October that the two 
30-inch tanker-loading sea lines were con- 
nected at Ashkelon suggested that the line 
was near completion. Rated capacity is an 
initial 400,000 barrels per day and, eventu- 
ally, 1.2 million barrels per day. Total esti- 
mated cost is $113 million, including ter- 
minal and storage facilities at Eilat and 
Ashkelon.15 The operating company, 
Eilat-Ashkelon Pipeline Co., a subsidiary of 
APC Holdings Ltd., a Canadian firm, plans 
to offer a full transport and trading serv- 
ice, including shipment from original 
crude oil ports, through the Israeli pipe- 
line, to delivery ports mainly in eastern 
and western Europe. 

Although the sources of crude oil east 
of Suez and European destinations were 
not divulged, Israeli authorities reportedly 
held transit contracts covering the line's ini- 
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tial capacity.16 Eilat port was under devel- 
opment to handle 250,000-dwt tankers, and 
Ashkelon for tankers up to 125,000 dwt. A 
substantial tanker fleet was planned—476,- 
000 dwt in 1969, 912,000 dwt in 1970, and 
1,500,000 dwt in 1972. 

A modest expansion to 120,000 barrels 
daily at the Haifa refinery was completed. 
Approval for Israel's second refinery, a 
70,000-barrel-per-day plant at Ashdod, 19 
kilometers north of the Ashkelon terminal, 
was announced late in the year. Construc- 
tion presumably will start during 1970. 

Domestic consumption of refinery prod- 
ucts continued upward. Estimated demand, 
including bunkers, for Israel and the occu- 
pied territories during 1969 was as follows 
(in thousand barrels): Gasoline $,859, ker- 
osine 3,441, distillate fuel oil 5,505, resid- 
ual fuel oil 14,645, liquefied petroleum gas 
1,322, bitumen 764, and other 693, for a 
total of 30,229 barrels. Sales of the three 
marketing companies (Paz Oil Corp. Ltd., 
Delek Israel Fuel Corp. Ltd., and Sonol 
Israel Oil Co, Ltd.) totaled $177 million, 
compared with $161 million in 1968, 
according to the Israel Petroleum 
Institute.17 


% Middle East Economic Survey. V. 13, No, 18, 
Feb. 27, 1970, pp. 1-3. 

petroleum Intelligence Weekly. V. 9, No. 8, 
Feb. 25, 1970, p. 5. 

17 Work cited in footnote 13. 


TUNIS Google 


The Mineral Industry of Italy 


By Roman V. Sondermayer ' 


During 1969 Italy remained basically a 
large processor of imported raw mincrals 
and a significant consumer and exporter of 
mineral and metal semimanufactures and 
finished products. 


Most significant among the mineral com- 
modities produced in Italy were antimony, 
asbestos, cement, fluorspar, iron and steel 
products, lead and zinc, mercury, marble, 
natural gas, petroleum refinery products 
and potassium salts. Except for fluorspar, 
marble, and cement, however, imports were 
essential to satisfy domestic requirements. 

The iron and steel industry and petro- 
leum refining were among the most dy- 
namic branches of the mineral industry. 
Although there is minor production of 
iron ore and crude oil in Italy, both in- 
dustries are largely based on imported raw 
materials. 


The mining industry continued to play 
a rclatively small role in Italy's growing 


industrial economy. In 1969, mining pro- 
vided only 0.7 percent of Italy's gross na- 
tional product. (GNP). Although substan- 
tial new investments and modernization 
programs were underway in many mining 
sectors, domestic output provided an ever 
smaller percentage of the country's mineral 
requirements. 

The most important events during 1969 
in the Italian mineral industry included 
conclusion of a contract with the U.S.S.R. 
for deliveries of natural gas (100,000 mil- 
lion cubic meters over the next 20 years) ; 
completion of a LD (Linz-Donawitz) oxy- 
gen shop at the Aosta steel plant of Na- 
zionale Cogne; installation of a third 300- 
ton LD converter at the Taranto 
integrated iron and stcel works of Italsi- 
der; construction of a 600,000-ton-per-year 
alumina plant and a 100,000-ton-per-ycar 
aluminum smelter in Sardinia; and con- 
struction of a 35,000-ton-per-year alumi- 
num smelter in Fusina. 


PRODUCTION 


Quantitatively, output of the Italian 
mining industry in 1969 was 4.7 percent 
more than that of the previous year and 
value increased 4.2 percent. Total added 
value in the mining industry was equiva- 
lent to U.S.$513.6 million. 

Performance of the different sectors of 
the mining and minerals processing indus- 
tries are shown by indices in the following 
tabulation: 


! petroleum engineer, Bureau of Mines, Wash- 
ington, D.C. 


Index (1966 2100) 
Sector — ——ä—— — 
1968 1969 
Mining: 

Metallic minerals 101.9 104.4 
Nonmetallic minerals 108.4 111.0 
Marble, building stone..... 133.9 137.3 
Solid fuelsss 124.9 121.1 
Petroleum and natural gas. 111.0 125.3 
Total mining..........- 117.8 122.0 

Processing: 
Ferrous metals 126.7 126.4 
Nonferrous metals 116.9 123.0 
Chemical fertilizers____._-- 114.2 99.5 
Petroleum refineries. ...... 117.5 130.0 
Coke plants 102.7 106.1 
Cement 131.7 139.3 


— d! ¹ä—̃— -ä—ä — 
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Table 1.—Italy: Production of selected mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 1969 » 
METALS 
Aluminum: 
Bauxité-  untholbon a hte y ata 242,027 216,197 215,051 
Alumina, anhydrous. __.__._........---.--------------- ccr e- 285,506 293 , 825 290 ,979 
Metal: 
III ie Sh ·uoA ˙ ůmud . x 8 127,778 142,348 144,159 
Secondary- rie cp snos er don Re 102,000 102,000 128,000 
Antimony, mine output, metal content 367 185 1,154 
Cadmium, metal. [[ſſM.„„.„„„„ ee ee a eu Eee 218 250 424 
Copper: 
Mine output, metal content 1,680 2,304 2,402 
Preclpitate. -— lolo ³¹w¹1A ⁰»mw ] h m 8 2, 873 3,300 2,400 
Metal: 
Primary (350546 ᷑ j Llgea LT Ua na EE RE 200 . Collum. -deteiee 
Seon wv sa demas did 17,500 18,000 16,500 
Iron and steel: 
Iron ore and concentrates è 2 thousand tons. . 1,087 1,058 762 
Roasted pyrite.. <2. 22210133. ee ee et eee do.... 138 862 e 900 
IIC ]ðV˙⁰⁴ ³ ZMA do 7,294 1,826 7.781 
Ferroalloy s do 17 168 167 
Steel ingots and casting do.... 15,890 16,964 16. 428 
Steel semimanufactures: 
d ·o AA ⁵ð ⁵ ee 8 do 771 805 800 
Other bar and rolcdll LLL ss css 2- do.... 4,018 4,402 4.500 
SeetlOfiB.-- . . ee ie we cee MD 0 r 458 411 e 480 
Plates and sheets do.... 11.348 1.430 1,380 
e RE do.... 4,033 4,527 4,487 
Striben aaa aks Glas choke he Lee rata E do.... 611 621 684 
Seamless tubes FFC do 852 863 834 
ll!!! ĩðAKſ ⁰ʒ REO do 148 192 254 
Total hot rolled. do 12,239 18,323 18,419 
Castings and forgings......... 22 LL Ll Lc lll. ll do.... 298 319 333 
T Cold-rolled sheet do 2, 685 2.781 3,437 
ad: 
M ine output, metal content 88,670 36,475 36,982 
etal: 
Primary D Du e I an ͤ¶ͤͥ 60,498 57,554 62,325 
Secondary ³·¹i¹w¹¹a eos Lu eme fie 11,00 18,600 17,700 
Magnesium, metallXXXXlXukuꝝ! eee 6,317 6,593 6,434 
Manganese ore JJ (y K 47,098 50, 821 52,966 
Mercury, metal._......-.-_-_-_..---------------- 76-pound flasks.. 48,066 63,317 48 , 733 
Silicon, elementlll!l!lll ⁵ꝗuv.üG᷑ 19,521 NA 19,193 
Silver, metal oe Fe San ee Se thousand troy ounces. . 1,382 1,156 1,832 
nc: 
Mine output, metal content 124,700 139,800 132,529 
Metal, primary n simone ols he ches 8 89 , 026 112,274 130,321 
NON METALS 
))))õÜ ͥͥͥ ˙¹·ow0vÜ5¹³jſ ſſdſ ⁰ͥꝗʒdt ⁰yp EE 101,062 103.437 112,453 
) ³ↄÄ⁰ de i Nh RPM ² m x y i 154. 066 203,980 241.908 
Cement, all kinds. thousand tons.. 26,245 29,540 31,310 
“lays: 
Betitonite- 7 6o les ³ ↄę ð A Ü ꝛ5 dde Ale po thee do 245 261 210 
Bite Clay: is 2.00. feos y u y LIE Er do 266 265 291 
Fuller’s ear tn... ccr l2 do.... 93 66 69 
Up WC . . Up M do.... 88 82 96 
Othe6Eé - oS vd uocem w y 8 do.... 26 30 30 
ITI; o e US n ule. Mp EE KM n E M 8 59,954 57,539 e 60,000 
7 ↄ ⁰⁰⁰y cue Sader a ae 8 147,462 168 , 382 211,179 
Fertilizer materials: 
Crude potassium salts, naturall!l thousand tons 1,818 . 1,929 1,954 
Manufactured: 
Nitrogenous, gross weight. do.... 8,435 8,554 3,130 
Phosphatic, all kind do.... 1.575 1,625 1,426 
Potassic, all kinds. do.... 324 335 343 
Mixed and unspecified_._....._..._...._.-_--.----- do.... 1,942 2,101 1,745 
Flüofspar, ltr é 205. 196 224.931 258.085 
Graphite, all grades 1,877 1,412 1,719 
Lime (quick lime and hydrated lime) thousand tons.. 4, 900 5.000 5.795 
/Cö;è xxx ul eee e delay FCC 495,349 636,600 600, 000 
Pyrite all kinds: 
Gross weight .....2 222222 2 ccc lc lll lll lll thousand tons 1,411 1,406 1,475 
Suifur content:: & do 635 633 619 
Quartz; glass dnd... o ³ĩÄ˙·˙ui ⅛ m- 3 do 8,225 NA NA 
alt: 
Marine, crude__..__.__.._....__..._-----_ eee LaL do.... 1,274 e 1,300 1,146 
Other, including brine..................... „ do 2.511 2.626 2,195 


See footnotes at end of table. 
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Table 1.—Italy: Production of selected mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 » 
NONMETALS— Continued 
Stone, sand, and gravel n.e.s.: 
Dimension stone: 
Limestone and other calcareous: 
Marble in blocks thousand tons 1,252 1,390 NA 
Travertine and tua do.... 1.487 4,650 NA 
Strontium minerals „„ 660 778 e 780 
Sulfur, native: 
Orë WR eae eae AA PET 488 ,220 541,098 419,068 
Concentrate (90 percent sulfur- .-----------------------4---- 13,492 90,506 64,046 
Fused, in briqueta.. 2: cso. ec oe ce cesoe eee cet Rc UP ERE M TE 9,836 1,027 NA 
Tale and related materials._..__...-....--------.-----.----------- 118,467 115, 859 136, 501 
MINERAL FUELS AND RELATED MATERIALS 
Asphaltic and bituminous rock: 
Faith DE E IA eee 236,162 201,604 NA 
Fot PAVING c 2 niet eut cate inte heute Ge ß c De 70,774 16,160 NA 
Caron blacks a rcx 90,605 93,310 104,252 
zoa 
Subbituminous (Sulcis coal)... .................. thousand tons. . 410 865 $038 
ccc ee ee eee do.... 2,201 1,728 1,933 
Coke: 
Metallürgicals ß d naaa do.... 6,246 6,476 6,670 
Belts ea E a er E HUNTER n wr VE do.... 317 269 194 
Gas: 
Natural gas, gross production. ............ million cubic meters. . 9,367 10,413 11,800 
Natural gas liquids. _-....-------.--------------------------- 106,810 121,189 NA 
Petroleum: 
une d osepencisteteoucee sacks thousand tons 1,616 1,506 1,480 
Refinery products: 
Liquefied petroleum gas do.... 1,605 1.702 1,864 
iii ee aped E berum anse Sda do.... 11,693 t 12,529 12,601 
Kerosine and jet fuel. _......-....-.-.-..-----.----- do 3,475 4,326 ,935 
Distillate fuel oiblçl Lass do 115.961 r 17,657 19,889 
Residual ede lausecc Den Rx UE do * 48,253 r 44,752 49,318 
Lubricants.. o oo ⅛⁊ðV- n sa e a Eire do.... 446 r 496 525 
Asphalt and bitumen____.-....-.-----.------------- do.... 1,483 t 1,709 2,042 
Other EE NN Mcr do.... 8,366 6,031 7,851 
ü et A LUE do r 81,282 r 89,202 99,025 
nien fuel and losses. do.... 5,173 5,566 5,853 
Refinery throughput... ......-.---------------.----- do * 86,455 r 94,768 104,878 


* Estimate. v Preliminary. r Revised. 


NA Not available. 
! Including pelletized iron oxide derived from pyrite. 


TRADE 


During 1969 Italy had an intensive trade 
in mineral commodities, as in the past. 
However, labor difficulties adversely influ- 
enced the mineral trade balance, because 
larger imports were necessary. Principal 


trading partners, as in the past, were the 
United States and the countries of the Eu- 
ropean Economic Community. Value of 
mineral commodity trade is shown in the 
following tabulation: 


404 MINERALS YEARBOOK, 1969 


Value (million dollars) ! 


Commodity Exports Imports 
1968 1969 1968 1969 
METALS 

Ferrous: ? 
Fh a LL AD Ll AD REDE (3) (3) $101.1 $104.4 
CEEP! ewe - C 3896.7 $389 .4 623.8 834.1 
Nonferrous f..—..o oec suc sa ecd ucc 225.0 282.7 684.4 671.6 
JJ; ⁵ x ⁵³ðù 8 621.7 672.1 1,809.3 1,610.1 

NONMETALS 

Crad@ i. Sis lees secede ͤ d y LL A le ese 80.2 85.3 128.7 186.0 

Processed: 
„„ p PP uh a 74.7 56.3 13.9 18.0 
Mf ³ aue 8 299.8 870.8 128.9 159.6 
TOR o Sec / x 8 404.7 462.4 271.5 813.6 

MINERAL FUELS AND RELATED MATERIALS 

Jh APA dude uu ⁰ 8 0.2 0.1 148.5 162.0 
COR is ee dd ee et le 6.0 8.8 7.7 5.0 
ae é ELE Len (3) (3) 1,480.9 1. 558.3 
Petroleum refinery produe tts 602.2 588.2 88.3 84.4 
Cy ³⅛ͤ AAA 8 608.4 597.1 1,675.4 1,804.7 
Sandee ! 1,634.8 1,781.6 3,256.2 3,728.4 


! Values converted from Italian lira to U.S. dollars at the rate of US$1.00 «Lit. 625. 
2 Includes ores, acrap, unwrought, and semimanufactures of metals indicated. 
3 Less than 1$ unit. 


Source: Central Institute of Statistics (Instituto Centrale di Statistica —ISTA' T). (Rome). io ontbly Statis- 
tícs of Foreign Trade (Statistica Mensile del Commercio con il' Estero). Year 35, ser. 5, No. 


Table 2.—Italy: Exports of selected mineral commodities 
(Metric tona unless otherwise specified) 


Commodity 1967 1968 
METALS 
Aluminum: 
FF ͥͥͥͥ uno Z h d oe I rad Ets 320 N 
Oxide and ren ge‚e‚e‚e‚e‚e‚e‚e‚‚efefefe. eec qeLwerrrs 10,672 11,620 
Metal, including alloys: 
SJ ER "cT EE 98 264 
FFF; Ä̃ ³⁰ww 00x ͤ—x2 yd vrt E LL 4.947 25, 378 
Semimsnufaetures er ete elec cosets eee 29,946 43,896 
Cadmium, metal including alloys, all form „„ 75 10 
Copper: 
SR, 5 enen ERE RENE be See ER EE ae pua 6,101 8,194 
j mIRC AER Ert 8 45 107 
Metal, including alloys: 
Scrap J] NS ³¹ AAA 8 277 871 
PU ö / /ͥ mc ccu ni ce CA ue m CUm Ei 11,140 8,016 
MI MIMBNUlACUUIEE Me Rc 29,946 82,566 
C ́ sus dace iu eee oe oM MEUS ae ees kilograms. . NA 4,100 
Iron and steel: 
Ore and concentrate s thousand tons.. 19  — La 
Rall DRE Secus d do.... 718 632 
Metal: 
JJ eee eee eee ee DM ð é LN c LE d do.... 3 7 
Pig iron, including cast iron, spiegeleisen, power and shot do.... 8 22,711 
Ferroalloys: 
Ferromanganese..... . LLL LLL lc LLL LLL Llc cce Leer ll cll eee do.... 10 11 
Other lerroalloys:.. 2c. 2-22 oes m m rre RE Ee Reo xee RE do.... 
Steel primer“... 8 do 161 328 
Semimanufactures: 
Bars, rods, angles, shapes, sections_..............-------.------- do.... 554 611 
Universals, plates and sheetSnnnnn³z . do 699 714 
Hoop (/// ³ðWͤA. ³ð2³ A ee ee ſ dna do 58 68 
Rails and accessories do.... 10 13 
Wires us heec ðow ³ã 0A yd y LM do 16 24 
Tubes, pipes, and fitting do.... 563 646 
Castings and forgings un worked do.... 8 b 
Total semimanufacture s.. do 1,908 2,087 


See footnote at end of table. 
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Table 2.—Italy: Exports of selected mineral commodities—Continued 


(Metric tons unless otherwise specified) 
Commodity 1967 1968 
METALS—Continued 
Lead: 
Ores and concentrateen˙ 2. 2 LLL LLL LLL LL LL Ll Ll cllc 2l eee eee eee 8. 458 8,297 
Metals, including alloys: 
PF ͥ ͥͥ‚ͥꝛ˙»—ð⁵i DV ue Ed dtu ea ee ius Ed } 292 77 
Semimpufse tu,, ³ð 205 
Magnesium, metal including alloys: 
SJ. ] ] ² Tf y ⁊ . EE LEE 297 20 
FCC! ²³%’“¹ũw ' yd mt mt 8 3,184 7.112 
Semi manufactures l NA 100 
Man ese: 
re and concentrate. 622 eos eee hee ee y ee 800 22 
Metal; all forme ³oW¹2.A. ³üwü] yd ͥꝗ⁰ęym y dtu 10 4 
He ĩ˙²n. ⁵⁰ y y ED ie EM ge eL 76-pound flasks.. 36, 931 84,678 
Nickel: 
Metal, including alloys: 
Unwrought, including alloyyꝶ zzz 157 35 
Sihl eee ⅛ð 842 655 
Platinum-group metals and silver: 
Metals, including alloys: 
Platinum group. ._._.-...-....---------------- thousand troy ounces. . 37 28 
III ³¹¹˙A. y EE LRL MT LEE eae Ed do.... 48 1,774 
Selenium, elementalllllall??.“llllununn««««kk„ kilograms.. 1,082 400 
Siieenr fl m ⁵ð³ m 8 9.116 10,735 ° 
Tin metal, fon, mec uuu dese bes Deed long tons 127 818 
Titanium oxides... ß ße d e we sU eed Se 17,686 21,921 
Tungsten: 
Ore and concentratenuunununssssSsss ee eee eee 80 2c 
- Metal, including alloys all forms...................... . lc. cl Lll l.l... 81 17 
ne: 
Ore and enen 22,258 32,186 
Metal, including alloys: i 
Blue: DOWHeE A. . ß a R 435 1,661 
I ſhßſ .... y oc 684 { 892 
Semimanufacturee sss 249 
NON METALS 
Abrasives, natural all kinds, except dust and powder of precious and semiprecious 
BtORON. os ˙ꝗͤN T ee Ih ] Kd eee kd y Luc ee D 274,408 816,383 
Dust and powder of precious and semiprecious stone kilograms. . 47 
Grinding and polishing wheels and stones 8,281 8,861 
ARDSStOSB. 7. nou e ote eect - “ “ßê ³ ⁰¶⁰ʒꝑ dr LI C seem aes 84,026 41,829 
Barite ndern... ]ð ͤ 8 40,950 938,489 
Ceménb. 1 oso üſſſGſꝙGͥͥ eee Add ³ĩðVS//õ te LA rbi on Ceti 413,545 280, 750 
C1111 y kd ee eee mc MA Sie 706 
Clays: 
(Ä õ ⁵⅛²V”rk ↄð ͤ ð X ̃ ̃—- m rð w. d EL 27,020 18,610 
]] ĩ⁵˙”ii. ⁵ĩ⅛ -. õykyſ ͥ -m; ðV— y 336 4 
GC ĩ ĩðV ' ñ ˙U—E222—2◻d äB3˙0N ͥ a 8 21,400 80,042 
Products: 
Refractory (including nonclay brickasa )) 32,584 83,028 
Nonne e idee ass d m. 409, 775 439, 648 
Diamond: 
Gem, not set or strung... ggg value, thousands $105 | ...... 
Indüstral. Lolo cce ecebe y oven Eu E e EE carats.. 15,000 NA 
Diatomite and other infusorial earths._...............-....-----.------------- 1,647 8,480 
F·Ü˙ ˙ÜͥͥͥͥQdꝑſ7 ᷑ Gx ‚⁰ͥꝙddd ͥ dd ee eee ele LEE eu 24.812 25,179 
Fertilizer materials: 
Manufactured: 
Nitrogenousisc: 6206052 oi cose ce deec eco eeceusbeece Sas thousand tons 1,174 1,182 
PU AAV C ess do 127 
JJ;ͤ—“““ßTTfſfdfßꝗ6ꝗã Ee t uM ͥ ͤͤͥͤ (y . E LIE do 406 63 
Fh hĩͥ ⁰ e E 85,277 83,841 
Graphite; Matural: ß e a aa eaae hia 1,516 1,568 
Gypsum and t -d yd Ded et diu ml dar 16,411 27 , 857 
((u ee eh eens ea d ß n E E 62,045 67,476 
I ³ Aff!!! cate et e cia s p uS 87 80 
Mica: 
Crude, including splittings and waste 328 84 
Worked, including agglomerated splitting 27 201 
Precious and semiprecious stone, except diamond: 
C — oĩ Cu lcu Led 00 = kilograms. . 2,551 453 
* 2222 ñꝶmmwm; x 8 do ^ a A 197 
Pyrite (groes Dm U œœœ ˖ ' “ C “! FE eee ee eee tae mE PL Se 08 ; 
Salt all fOFIDA o . rd dade ease 45,643 20,357 


See footnote at end of table. 
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Table 2.—Italy: Exports of selected mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1967 
NONMETALS—Continued 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Cal BreoulB. cocco ee Be hie te ee cee oe 214,924 
JJ ³Xà.. k PHP esewe sak 891 
GG%/////CCC'] ĩ˙ÜwuäJJJn.; ⁵⅛5—-. ]⅛ %6ͤ d ae Ss one es ĩ = ĩ— p EEUU 27 584 
Worked , ⁵ðU y y sa m ate 339, 614 
Dolomite, is. GRE e 15,156 
Gravel and crushed rock. ........... 2. 2L L2 lll LLL Llc cllc llc cle Ls ee eee 398,525 
Limestone (except dimension).................... Lll. lll LLL lll lll. l.l. 1,215 
Quartz and quartzite... —————————Ó 21,172 
Sand, excluding metal bearing 180,662 
Strontium Minerals- lc 540 ot Sess meos cie i y ee. ELE ELE acc ae 119 
Sulfur, elemental, all formdmdeeme mnuniDmũsBB cll Lll lel „ 2,486 
Tale, steatite and SApnne‚e‚e‚e RE D si Sou NER 32,532 
MINERAL PUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturlalMMkcMck»keKk.ik.k eee eee 7,422 
Curbon-black. eoru eur etree e ee ER DAE CL DE a 21,812 
Coal, all grades, excluding briquets.__........-....-.------------------- e+e 3,045 
Coke and semicoke- 262.5 ]ð ᷣ dd K E TA. E GNE 218,684 
Petroleum, refinery products: 
Liquefied petroleum gases..__.._-.-.-.-.---..--.----------- thousand tons. . 217 
Gasoline- o nca Ef do.... 4.075 
Kerosine and jet fueel!lll LLL LL LLL LLL lll LLL eee do.... 1,108 
Distillate fuel dil... o2 2 TR EDE e E ðᷣ 8 do.... 8,205 
Residual fuel s... eaae do.... 1,4583 
l care eno s ome ð K do 890 
Bitumen ahd otheeeeee nn Eeda da. dm mae do.... 215 
7Äõ¹˙ ſ0fꝗꝙ.́o ³⅛ DE E E AA EE do 21,728 


. NA Not available. 
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Table 3.—Major destinations of selected mineral commodity exports, 1968 
(Metric tons unless otherwise specified) 


Commodity Quantity 
METALS 
Aluminum: 
Metal including alloys: 
Unwrought, total... ............ 25.878 
West Germany 19,616 
Argentina... akk 2,810 
Ane RR testes 1.264 
Semimanufactures, total. ....... 43,896 
United States 10,968 
West Germany) 8,109 
Fülle. 9E 3,723 
Yugoslavia...............- 2,716 
Rumania........--------- 2,496 
Copper: 
Ores and concentrates, total... ...... 8,194 
ao Germany...............- 3. 567 
J ͤ A ame Eb t 2, 521 
Metal, including alloys: 
Unwrought, CC eo 8,016 
West German 2,510 
Belgium- Luxembourg 1.783 
Semimanufactures, total. ...... 82,566 
Fran ee 4.987 
Rumania................- 4,918 
West German 4,906 
Switzerland... ............ 2,363 
Iron and steel: 
Metal: 
Steel, primary forms, total 
thousand tons 328 
United States 0...- 91 
SiC N! n» EE 58 
France............. do 55 
„ cru do 43 
West Germany. ..... do.... 
Semimanufactures, total. do 2,081 
West Germany...... do.... 437 
France............. do.... 212 
United States do 158 
Libya do 149 
Yugoslavia. ........ do. 115 
Mercury, total......... 76-pound flasks.. 34.673 
United Kingdom............. do.... 7,133 
Japan... WA eect do 6.153 
East Germany do 2,883 
United States do.... 2,753 
West Germany. ...........-- do.... 2,602 
„ oe eee do.... 1,813 
Poland ` ................... do.... 1,435 
Tin, metal, all forms, total.. long tons.. 318 
France... ss one x do.... 188 
Austria.. o eccle co AREE do.... 46 
Zine: 
Ore and concentrate, total 82,186 
Austria... ... LL LLL LL ccce scs l a 10,713 
South Africa... -.------------- 10,500 
Yugoslavia. ................... 10,080 
Metal, including alloys: 
Unwrought, total. 892 
West Germany 609 
NONMETALS 
Asbestos, total.......___....-.--...--.- 41,829 


407 
Commodity Quantity 
NONMETALS—Continued 
Asbestos, total—Continued 
Fanee ge Redde 1,869 
Netherlands. 4.207 
Belgium- Luxembourg 2.964 
Cement, totaalalalsssass. 280. 750 
Libya FCC 123,393 
FIBhOB vl. vut een db Se ee 27,967 
VCTTTTTTTTTTTTTTTTTCCCCCC 24,796 
! p RE Eae 19,464 
Lime, total... 61,416 
III/ ¼wo—œõĩ˙·’¹ ² ee dumb ES 62,184 
Switzerland... dead c0c005 14,150 
Pyrite (gross weight), total....._....-.. 48,497 
Switzerland. ..................-. 42,138 
Austria ee tos ed mm xx 5,083 
MINERAL FUELS AND RELATED MATERIALS 
Coke and semicoke, total... ............ 233,974 
Portugal. cto ³˙² tm eot redde 64,026 
Aüstris 2 occ oe oe Gwe cs s enr 81,741 
Fäne e EGEE 29,139 
Yugoslavia... ........... 2... 2... 28,816 
Petroleum: 
Refinery products: 

Gasoline, total. thousand tons... 5,052 
United Kingdom..... do.... 1,144 
Belgium-Luxembourg 

Ede 917 
Sweden LENNON 526 
Netherlands do 518 
Switzerland do 444 
Kerosine and jet fuels, total 
do.... 1,979 
Netherlands. do 198 
Belgium- Luxembourg 
do 195 
Greece do 164 
United Kingdom do 132 
Switzerland. ........- do.... 128 

Distillate fuel oil, total. do. 10,570 
West Germany KEO SE do.... 2,918 
Belgium-Luxembourg 

do.... 1,950 
Netherlands......... do.... 1,540 
Switzerland do 1,198 
France do 850 
United Kingdom do 479 
Sweden do 344 

Residual fuel oil, total.. do 9,163 
United States do 2,146 
United Kingdom..... do.... 111 
Belgium-Luxembourg 

do.... 460 
Yugoslavia.......... do.... 812 
Greece do 310 
Fran nete do 183 
West Germany do 154 

Lubricants, total. ........ do.... 375 
United States do 71 
Belgium- Luxembourg 

Lors 42 
Netherlands. do 40 
Switzerland do- 32 
France.............- do.... 21 
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Table 4.—Italy: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS 
Aluminum: 
Hauxiio uoo %; ẽ. DLE o·ĩ„ĩ.m ⁰⁰h; 8 543, 203 585,924 
Oxide and hydroxide. ......... 2:22:22: cc Lll ccc ll llc ee alc ceca cases eee 35,087 2 
Metals, including alloys: 
SS NIRE LP 64,867 43,790 
P/ a ie ]ꝛ˙ ate eis ß ] 82,131 85 , 860 
Semimanufactureee sss 26,350 23,970 
Antimony: 
Ore and concentratek᷑t᷑ lc access scs eee eee eee ee 773 183 
Metal, including alloys, all form 614 166 
Beryllium: 
Oxide. S 0c e = Su a y p ELE kilograms.. 3,080 1,980 
Metal, including alloy, all form do.... 6,425 600 
Bismuth metal, including alloys, all form 55 78 
Cadmium uuo ĩðVh ⁰⁰yd x ß od oe a ods 8 99 16 
Chromium: 
Chromité ß . . eee EE 94. 828 163. 089 
Oxide and hydroxsdetelk..ü 887 1.029 
Metals, including alloys, all form 61 79 
Cobalt: 
Oxide and ür sil...“ ee een ss Oe bee eve dee 236 248 
Metals, including alloys, all form 832 844 
Copper: 
Ores and concentrate n ꝑZ cssc ee wee 301 131 
Matta. cart gaa ß Re LS aud e vea ene hoo 126 126 
Metal, including alloys: 
SJ e oec aa CA c dae toe eis M ruo e - R CD 933,476 42,130 
!)! ? ͥ ! MH öF⸗· AE Mir Ur 284.981 226.255 
Semimanufacture s eee ee eee eee 10,584 10,432 
Gallium, indium, and thaliumnnn dd kilograms. . 643 400 
Germani. ⏑9ͤꝗ]ͥ Rc 0 = A wee 8 do 1,095 1,300 
Iron and steel: 
Ores and concentrates. |... 2. LLL LLL c LLL LLL csse sacr. thousand tons. . 9,926 10,068 
Roasted DVritéli: ß uoa nuu . wees do.... 119. i 
Metal: 
Serap eo (an a ⁵⅛ð⅛ u ĩĩ = do 4.969 5,085 
Pig iron, including cast iron and spiegeleisen..._-.....----------- do.... 1,072 883 
Sponge iron, powder shot. do.... 11 28 
Ferroalloys: 
Ferromanganese_...._.........._.----_-_----------------- do.... 87 87 
Other a TUR ³⅛·Üd]] 5 cen the ð asc, ea ra tea do.... 6 80 
Steel, primary form U ꝓ anana aoaaa aana do 1.288 1,130 
Semimanufactures: 
Bars, rods, angles, shapes, sections. do.... 629 497 
Universals, plates and sheets do.... 1,005 910 
Hoop and stris8sd aoaaa anaa anaana do.... 106 77 
Rails and accessories do 48 57 
Wire RENNES ð V/ a ale Ute why Ah pena Mat do.... 23 24 
Tubes, pipes, and fittingͤuůUU UP! do.... 98 107 
Castings and forgings. . do 2 4 
Total semimanufacturee s do 1,806 1,676 
Lead: 
Ores and concentrate ss. 20,850 54,308 
Ashes and residues containing lead — ee 2,192 4,465 
Metal including alloys: 
Scrap. ..... LLL Llc. RHET eT TED tee hg ⅛ð v ate ans Bisel, erase 30,229 18,861 
Unwroughto clc ̃ ũ ↄ . . vy x ß ̃ͤ ß 60,397 55,214 
Semi manufacture s eee ee ee ences 1,787 661 
Magnesium metal, including alloys 
Seta prr dA re er a ee ee ³ꝛ¹ ma eae d DU ante 4T 145 
JJJ%0ͥõͥõͤõĩẽö³0ů⏓. T tte a EE 824 221 
Semimanufactures........ 22. LLL LL eee ee eee eee ee ee eee eeee 66 72 
Manganese: 
res and concentrate s ee ee ee ee ce eee ewer 152,965 169,560 
2.00 |<. Bee Renee ]ꝗ Dm r 1,844 1,240 
Metal, all formi. S ccolcu vsu Re eed atu epu DMG ꝛ drei ai 1,407 1,101 
Fl! aane face eap ĩͤ ng aes V 76-pound flasks. . 1,160 
Molybdenum: 
Ore and concentrate. cece 2,519 1,065 
Metal, including alloys, all formm 0000a0a0aaaaanannananaannnanMnMMMM 25 45 
Nickel: 
Matte, speiss, and similar materials. 1,805 4,404 
Metals, including alloys: 
SOG Pic pees see ñꝶf. :::: ß lee athe 1,555 1,429 
Unwroughto cee cet tee ek nee hk ecb hk ᷣͤ!l zai. 12,061 13,547 
Semimanufactures....... s 2,127 2,068 


See footnotes at end of table. 


THE MINERAL INDUSTRY OF ITALY 


Table 4.—Italy: Imports of selected mineral commodities—Continued 


(Metric tons unless otherwise specified) 


409 


Commodity 1967 1968 
METALS— Continued 
Platinum-group metals and silver: 
Metals, including alloys: 
Platinum hh; ³ð EU ate EE thousand troy ounces. . 214 60 
S8d8S8Jſ² ²˙² ͥͥͥͥͥ‚ ‚ E E De E w i AL de do.... 80,040 21.216 
Selenium, elemental. ll!!! 00 8 21 22 
Silicon, elemental... UP eed Lacs se mE DU EL CC . tu E NA 304 
Tin: 
Metal, including alloys: 
pf p LB ALT o a nU EE long tons 19 44 
Unwroüught. cocus a Se ;ͥ ð½ꝙͥ mid m 8 do 6,107 7.062 
Semi manufactu res do 82 45 
Titanium: 
Ore and concentra tes 106,398 137,851 
///“... hdd ] AA a p E AT e 21,147 24,170 
Metal, including alloys, all forms..........-.....-..--------------- eee eens 378 203 
Tungsten: 
Ore and concentratekk-t M 46 54 
Metal, including alloys, all form 81 107 
Uranium and thorium: 
Ore and concentrate. Lo cusa E ee . eb ina Bes 102 ! 
T Metal, including alloys, all forms. ............. 2. eee kilograms. . 839 200 
ine: 
Ore and concentrates... ...... LLL eee ee ene 21,418 26,061 
Ashes and residues containing zinc 9,396 NA 
Metal, including alloys: 
6 ⁵ði / ⁵ d c EA 8,040 6,970 
Hiüe DOWUBP- ceo dec mwmĩvĩn eu eu x an iea 2, 887 8.375 
J!! ee coche ee ee ee / v 66,006 42,296 
Swim üs 712 371 
Zirconium: 
Ore and concentrate... l.l Lc cc cc cllc eee eee ee eee 17,804 17,003 
Oxides os ot oe ee ð 0 xx e a ai ES 435 236 
Metal, including alloys, all form.. kilograms. . 4,589 5,800 
NONMETALS 
Abrasives all kinds, except duat of precious and semiprecious stones and grinding and 
polishing wheels and ll 886 8,069 8,987 
Dust and powder of precious and semiprecious stones value, thousands.. $1,929 $99,936 
Grinding and polishing wheels and stones. 3,403 8,650 
1 d ³ ſ ³ĩðWAw..§èj ↄ ]i ⁰ꝛ( ⁵ ⁵́³ eh Ee Neu errata E 45.430 51.272 
Barite and witheriteee&eeeGkk&uuuuuuſͥuſͥuſͥuſuſͤaõ‚ſſ LLL LLL LLL LLL LLL LLL LCS 6,708 5,898 
Borates, crude, natural... 2... 22222 Lc LLL Ll alc ee eee eee ee 70,753 81,999 
(QN sree cR ter Su LC ene ees aed ae: 12,625 132,276 
lll Baas A E a an iad Se eee Ere iE utente m St te 6,351 6,540 
Clays and clay products: 
ays: 
FTI ³o· AA MU ees oe ed ah ae 7,536 
Kaolin ssec cd ᷑ ͥ . E LM xxx 8 871,836 457.738 
%] ] dyAddddddddddddddddddddddddd!ſÿỹ;—˖ ae het eles nasi Sell 546,218 623, 000 
Producta: 
Refractory (including nonclay bricks)_...............--------.-------- 63 , 669 68,944 
nnn ³Aſſãſſ ³ðVÜBd yrs 8 12,216 15.887 
Cryolite udenioffee‚ee ⁵ðͤ⁴ masa dbs au eg 633 NA 
Diamond: 
Gem not set or strung.__.._._._..--...._.-_--..-__..-.- value, thousands.. $3,664 $4,827 
F 505222052 sm y 8 kilograms.. 12,120 14.146 
FF ³ A ts 8 17.188 12,272 
Fertilizer materials: 
Crude: 
Nitróogénðüs hhhhhõööiõ ˙² ]²ö¹. ene ⁵ ⁵ f ³ A eet Soe 21,154. — i2: 
Phosphati¢ 2 eee eS Ue Bh we cane co thousand tons 1,900 2,162 
ult M OPTIME 44,769 51,207 
Manufactured: 
iii; ⁵ ⅛ AAA Sra teehee nd cee 5, 431 11.453 
FFC ͥ ³ðÜ1ÜOAsjü ³·¹¹ . aa ͥ ²⁰ma ð 8 143,075 141,831 
PotussiB oc. cnc D denne 8 206,016 206,308 
LB Le eT RR RO QN ]ĩð - yar . ĩð2 mt et Due tate Cece? 33.079 28,769 
C/ ee ets tea dui pee cua eo kr mk ale es ach Oe 2, 889 21,613 
Graphite, // c ↄð ⁵ 8 13,785 13,575 
Gypsum / / dd ⁵ð ee gn 1.621 1.373 
JJJJ00öõ˙õÜ%g ũ–m᷑— T:!!! 8 52,979 53 , 686 
Mica: 
Crude, including splittings and Waste 2,777 NA 
Worked, including agglomerated splittings. _.......---.-------------------- 136 170 
Precious and semiprecious stone, except diamond: 
Naturalt ecce ace au is totic eee ae value, thousands $739 $857 
Manufactured... ““.. bbe cst orca UNE do. $1,360 $1,268 


See footnotes at end of table. 


410 MINERALS YEARBOOK, 1969 


Table 4.—Italy: Imports of selected mineral commodities—Continued 
(Metric tons unleas otherwise specified) 


Commodity 1967 1968 
NONMETALS— Continued 
Pyrite, gross weight__....----2. 22.2022 eee ee eee thousand tons 1,250 1,099 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareous, including marble_.........---.---.--.---------------- 131,105 119,598 
Slate qp oH "ATTE CHR 1,361 9,543 
Gf ³ðVꝛ¼½Ṽæ m ⁊⅛xßxęg ⁵ vy ͤ 57, 106 68.437 
Worked, all . ͤGu!:!n.!.! 8 893 1.020 
Dolomite- , e ß e Rue i oi a EuE 1,424 1. 530 
Gravel and crushed ro.aaaaaalaakkekk«kkk«kkkkk‚ssssss 2c cc acc LLL Lael Lll Ll ee ee ee eee 13,159 15.075 
Quartz gun ðͤD aped u deus duae occas 41,490 55,939 
Sand, excluding metal bearinnꝶ 2. cl cL LL LLL ce ccce ce rr 845,291 930 , R54 
Sulfur, elemental, all form na çꝓaçꝓPiꝓ U7 eee eee eee ee 78,359 146,332 
Tale, steatite, soapstone and pyrophyllite. ............ 2L l.l. cllc ll c llle ele 14,196 15,879 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumenti....¢.ueseosoe tee cok dl mo rw cR PEE EE T E Edw Td 3,353 2,062 
r ↄð// racket ñ⁊ĩ- é ñ os Ae erm wate ri x Ere 24,215 15,787 
Coal and briquets: 
Anthracite and bituminounun sss thousand tons.. 11.813 10,542 
Briquets of bituminous coal and anthracite__.........--..-----.----- O... 81 62 
Lignite and lignite briqu ett do 274 202 
Grill ⁵ y y do 352 314 
Peat, including briquetnnnnnn L2 Lc LLL Ll LL cL lll ll eee eee do.... 11 11 
Petroleum: 
Crude and partly refinedoemdl,ũ(f „„ do 86,489 81,109 
Refinery producta: 
Liquefied petroleum gases do.... 37 NA 
Gasoline, all kinds... 2.22 —— eee ee eee do.... 98 45 
Kerosine and jet fuels... 222.2... 2 2 2 eee do.... 28 21 
Distillate: fuel os co uacuum ↄ P 8 do.... 659 271 
Residual ele. do.... 2,724 3,384 
FEI ³oÜ ft os ce a rA y as Che Sus do.... 125 146 
Mineral jelly and wa do.... 40 42 
Other: 
Petroleum coke... ......... „ do.... 269 313 
Bitumen and other residues Oc cal 179 101 


r Revised. NA Not available. 


THE MINERAL INDUSTRY OF ITALY 411 
Table 5.—Major origins of selected mineral commodity imports, 1968 
(Metric tons unless otherwise specified) 
Commodity Quantity Commodity Quantity 
METALS METALS Continued 
Aluminum: Iron and steel —Continued 
Bauxite, total viduus sciri Pe sy a oe 585.924 Semimanufactures, total. do 1.676 
Vuxosla via 252,961 West Germany...... do.... 504 
Sierra Leone Sew seg Maz w EDS 137 „116 Fran eee. do 362 
Indonesia 82.232 Belgium-Luxembourg 
VVV 69,151 o. 286 
Guyana... nn RR 40,508 Lead: 
Metals, including alloys: Ores and concentrates, total 54,308 
Scrap, total foe. see tess 48 , 190 Morocco 27 i 378 
Canada 10,520 Ireland. dea EL 12,472 
France. 222.602.2662 e565 9. 623 Ca nad 5.915 
West Germany............ 8,890 Greece e c 8 4.553 
Hungary 9.585 Metals, including alloys: 
Yugoslavia...............- 3.280 Scrap, total.............------ 18,861 
Unwrought, total... --— ez 85, 860 rance_.___...__.......--- 7,122 
rance._...-.------------ 17,725 Switzerland q 4.074 
Nor way 14.750 West Germany...........- 8,940 
Netherland 7,130 Unwrought, tot all 55,214 
Vugosla via. 6,336 Mexico scia eo oo ee 12,441 
Semimanufactures, total. ....... 23 ,910 South Africa... ........... 12 f 214 
West German) 1,141 Bulgarian 10,988 
France............------- 5,740 Semimanufactures, total. ...... 661 
Greece. ...........------- 3,442 West Germany 182 
Chromium: Manganese: 
Chromite, total 163,089 res and concentrates, totall 169,660 
S. S. RR .... 54.089 South Afri ea. 50, 804 
Albani 31,125 Mainland Ching 36.250 
Brazil. 32.000 Australian... 26.634 
Turkey 16.544 FFP 25.293 
Copper: 3 Nickel: 
Metals, including alloys: Matte, speiss and similar materials, 
SCTAD a "p — 42,130 . ee ci tue s 4,404 
est Germany. ...........- 11,587 Cuba doro ⁰ er E 2.549 
United States 9,666 Canada._...._..._.........--- 1,679 
France..........--.------ 1,172 Metals, including alloys: 
Canada...... — — 4.480 Serap, total. 1.429 
Unwrought, total.............. 226,255 United States. 1.176 
Zambia 55,663 Switzerland... ............- 140 
Chile..-.-...-.-.--------- 47.884 Unwrought, total 18.547 
Congo (Kinshasa) 86,803 United Kingdom.. 3,493 
United States 26,651 U.S.S.R Lc 2,024 
United Kingdom 11,854 E ee 1.800 
Semimanufactures, total........ 10,432 United States 1,594 
Yugoslavia.........-..---- 2,741 Semimanufactures, total. ....... 2,068 
West Germany...........- 2,306 West Germany 587 
t!!! eue ge N United Kingdom 462 
Iron and steel: United States 407 
Ores and concentrates, total Fane sn ee 245 
ae thousand tons.. — 10,068 Tin, metal including alloys, unwrought, 
Liberia. ...............- Derr 2,154 / ²˙ A te ia de long tons 7,062 
Canada do 1.272 Malaysiaan˖. do 4.393 
Brazil do— 1248 Thailand o do 1.207 
Algeria do 1.155 Netherlands do 549 
Venezuela C do 968 Zinc: 
Mauritania do 938 Ore and concentrates, total.......... 26,061 
Metal: Ager 88 13,180 
Mp Sees ee sce do.... 5.085 Morocco. o 6.275 
° Anece d 1. 895 Tunisia. 3, 200 
West Germany do 1,713 Metal, including alloys: 
United States do 582 Serap, total 6.970 
United Kingdom do 816 West Geimany 59 5v s 2,879 
U.S SR... mnc do.... 187 Pine ED ote 2.271 
Canada. . . do 94 Blue powder, total. .........-.- 3.375 
Pig iron, cast iron and spiegelei- Belgium- Luxembourg 2.988 
sen, total. ...........- ups 883 Unwrought, total.__._.....---- 42,296 
Wes Germany. ..... do.... 346 West Germany...........- 5.937 
U.S. RR o---- 186 Vugosla via 5,410 
Finland do 123 Belgium- Luxembourg 4.174 
S M dli xus = 1 DES 32 Congo (Kinshasa) 8,931 
, primary forms, 
E á thousand tons 1,130 NONMETALS 
West Germany) do.... 365 Asbestos, total 51,272 
Francdtcee O.. 201 South amice NO NEE ET "n : 185 
Belgium Luxembou Gn pere ee troua aas i 
zi OP NM 189 ) ͤ AE eos 8,215 
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Table 5.—Major origins of selected mineral commodity imports, 1968—Continued 
(Metric tons unless otherwise specified) 
Commodity Quantity Commodity Quantity 
NONMETAL8— Continued MINERAL FUELS AND RELATED 
Cement, total 132,276 MATERIALS— Continued 
IS“. E IRSE 76,721 Petroleum: 
Dac D. CE 41,636 Crude and partly refined, total 
Tunis 86 8,478 thousand tons 87,109 
Yugoslavia._....-......-....-.--.-- 3,865 Libya... 0.... 20,555 
Fertilizer materials: III!!! ³A enses: do.... 16.582 
Crude: Kuwait do 15.749 
Phosphatic, total Saudi Arabia do.... 11,663 
thousand tons.. 2,162 DSS do 10,979 
United States do.... ,295 Iran e 8 do.... 3,707 
Morocco............ 0.... 444 Venezuela do 1.928 
SS! ure do 177 Refinery producta: 
Tunisia do 95 Gasoline all kinds, total. do 45 
Iara el do 85 Netherlands Antilles do 10 
Potassic, total 51.207 United States eme 8 
Fi ĩ 89,651 United Kingdom..... do.... 6 
East Germany............. 6. 280 Kerosine and jet fuel, total 
Manufactured: > 0...- 21 
Nitrogenous, totallll 11,453 Libya. ou 8 do.... 5 
Austria. eee ymo 3,357 Trinidad............ do.... 4 
Belgium-Luxembourg....... 2,660 Netherlands do 2 
Fran ee 2,133 Distillate fuel oils, total.. do 271 
Phosphatic, total. |... ........ 141,831 Yugoslavia.......... do.... 147 
Belgium-Luxembourg. ..... 77,509 Tunisia do 49 
Fran ee 1,506 S S NR see O-n- 44 
United Stats 14,965 Residual fuel oils, total do 3.384 
Other totalllnnnnnn. 28,769 SH oso sees O... 948 
West Germany 11.832 Rumania do 406 
Belgium- Luxembourg 5, 445 Vugosla via cus 339 
Austria. 4,163 United Kingdom..... do.... 338 
Cd! EE 3,553 France. ............ n SNC 125 
Lubricants, total......... 2 4 
MINERAL FUELS AND RELATED MATERIALS M 
Asphalt and bitumen, total.............. 2,062 United States do 52 
United States. 1.877 West Germany...... do 43 
Coal and briquets: 
Anthracite and bituminous coal, total Source: United Nations, Department of Eco- 
thousand tons.. 10,542 nomic and Social Affairs, Statistical Office of the 
United States do 3.604 United Nations. Commodity Trade Statistics, accord- 
West Germany. ......... do.... 2,800 ing to the Standard International Trade Classifica- 
FFT AA do 1.927 tion. Statistical Papers, Ser. D., v. 17, Nos. 1-26, 
o -A do 1.591 1969, pp. 6756-7041. 


COMMODITY REVIEW 


METALS 
Aluminum. Domestic bauxite output 
continued its slow decline, necessitating 


even greater bauxite imports in 1969 to 
support the growing aluminum industry. 
The gradual exhaustion of the S. Giovanni 
Rotondo mine, operated by Montecatini- 
Edison S.p.A. (Montedison) , was the major 
factor contributing to the decline in baux- 
ite production during the year. 

Additional domestic bauxite sources were 
the Palmariggi, Poggiardo, and Otranto 
mines operated. by Società Monteverginc. 
Exploration for additional reserves at the 
Melodia and Senadico mines operated by 
Socictà Alluminio Veneto Anonima (SAV.A) 
proved negative. To insure a supply of 
high-quality bauxite from Guinea, Monte- 
dison acquired a 6-percent participation in 
the international consortium, Halco Min- 
ing, Inc. The consortium will exploit the 


large Boke bauxite deposits through thc 
Guinean Compagnie des Bauxites de Gui- 
née. Deliveries should start in late 1972. 
Construction of a new alumina plant in 
Sardinia at Porto Vesme, ncar Porto Scuso, 
started in 1969. The plant, scheduled for 
completion in 1972, will have an annual 
capacity of 600.000 tons of alumina. It will 
be operated. by an international consor- 
tium, Euroalumina Company (Alsar has the 
main interest, 52 percent), to which the 
European Investment Bank granted a loan 
of $24.9 million. The plant will be sup- 
plied with bauxite brought from Weipa in 
Queensland, Australia, in 70.000 ton 
freighters now under construction in Italy. 
Montedison’s new aluminum smelter at 
Fusina (Venice) was under construction 
during 1969. The smelter will have an an- 
nual capacity of 35,000 tons of aluminum 
and a potential for gradual expansion. 
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Production is expected to start in 1970. 
The Fusina plant will have high-amperage 
pots and will be higbly automated, using 
Montecatini-Edison technology. Moreover, 
a further increase in aluminum metal pro- 
duction can be expected in 1971 when So- 
cietà Alsar’s 100,000-ton-per-year capacity 
aluminum smelter is slated for completion 
at Porto Vesme in Sardinia. Future expan- 
sion of this plant may bring its annual ca- 
pacity to 200,000 tons per year of alumi- 
num. Italy's aluminum requirements 
totaled 256,000 tons of primary metal in 
1969 with no substantial changes in the 
principal sectors of consumption. Growth 
of consumption has been particularly re- 
markable in the building industry. 

Antimony.—According to Italian reports 
new stibnite deposits were discovered at 
Poggio Bellino in the general area of Ita- 
ly's largest antimony mine, Tafone, owned 
by Azienda Minerali Metallici Italiane 
S. P. A. (AMMI), a State-owned company 
and the largest producer of antimony. At 
the yearend, reserves had not been deter- 
mined. 

Production of antimony in Sardinia 
came to an end in 1969 because economic 
reserves were exhausted. 

Iron and Steel.—In spite of favorable eco- 
nomic conditions, loss of production from 
strikes in the fall of 1969 caused output in 
the iron and steel industry to fall below 
record levels of 1968. 

Although a large number of plants un- 
derwent expansion and modernization, 
principal activities were concentrated 
around the Italsider S.p.A. plant at Ta- 
ranto, where a new converted and new blast 
furnace were completed in 1969. Report- 
edly the overall construction program at 
Taranto may be completed in 1972 with a 
total cost of about $320 million. 

The Italian iron and steel industry oper- 
ated the following facilities during 1969: 


Type of facility Number of units 


Pig iron: 
Blast furnaces. ............. 17 
ecu pig iron furnaces. ... 13 
Open-hearth furnaces 36 
Electric steel fſurnaces 265 
LD converter 11 
Foundries, steel |... ..... ..... 60 
Rolling facilities all kinds 814 


— ——————————————————MHÁUÉRM 


Source: Associazione Industrie Siderurgiche Ita- 
liane (ASSIDER), Milan. Repertorio delle Industrie 
Siderurgiche Italiane anno 1969, p. 785. 
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During 1969 the industry had a total ca- 
pacity of 8.8 million tons of pig iron and 
about 19.7 million tons of steel ingots. 
There were 370 ferrous metallurgical in- 
stallations operated by about 317 compa- 
nies, of which the most important were 
Italsider S.p.A., Fait, A.F.L. Falck, Dalmine, 
and Cogne. The province of Lombardia 
was the location of the largest number of 
plants. However, development in the prov- 
inces of Campania, and Puglie increased 
Southern ltaly's share in the country's 
total output of stcel and steel products. 


Iron Ore and Other Raw Materials.— 
The dynamic Italian iron and steel indus- 
try continued to depend on imported iron 
ore for about 90 percent of its require- 
ments in 1969. Domestic mine output of 
iron and manganese ores increased slightly, 
but both manganese ore and chromite had 
to be imported. Imports of scrap accounted 
roughly for about 50 percent of total esti- 
mated scrap consumption; however, the 
use of scrap per ton of steel produced de- 
clined in line with the increased use of ox- 
ygen converters. This trend is expected to 
continue. 


Pig Iron.—ltalsider remained by far the 
largest producer of pig iron in Italy, ac- 
counting for 96 percent of total output. 
Nazionale Cogne an  Acciaierie Ferricre 
Lombarde Falck produced most of the re- 
mainder. 

Since the demand continued to trend 
upward, construction of new blast furnaces 
and modernization of existing plants con- 
tinued during the year. At Trieste, Italsi- 
der completed the rebuilding of furnace 
No. 2. With this furnace, the annual ca- 
pacity of the Servola works reached 520,000 
tons of pig iron per year. A new blast fur- 
nace was completed at the Italsider Ta- 
ranto plant. This furnace has a daily 
capacity of 4,100 tons and a diameter of 
10.6 meters; all operations are highly auto- 
mated with electronic controls. 

Plans call for an expansion of Italsider's 
pig iron capacity to 10 million tons by 
1972. 


Crude Steel.—Italsider, which operated 
10 metallurgical plants located throughout 
the country and is one of the largest steel 
producers in Italy, continued to expand its 
production capacity. At the integrated iron 
and steel works near Taranto, a new 300- 
ton LD converter went on stream during 
1969 with a maximum daily capacity of 
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7.800 tons. The converter is expected to 
operate 235 days during a calendar year. 

During 1969 Italsider S.p.A. produced 
slightly more than 50 percent of total Ital- 
ian output. 

Nazionale Cogne completed construction 
of an oxygen steel works at Aosta. Four 
Bessemer converters built in 1929 were re- 
placed by two 40-ton LD converters. 

Special Steels.—During 1969, production 
of carbon and alloy steel amounted to 2.8 
million tons or about 14 percent of the 
country's total output of crude steel. The 
national output of special steel by type in 
the last 2 years was as follows: 


Quantity 
(thousand metric tons) 
Type — — 

1968 1969 

High carbon steel: 
Structural............ 895 1,114 
Tool seco es Nes 3 3 
Total -isses Se 898 1,117 

Alloy steel: 

Structural............ 858 864 
TOOl o eee zc 25 22 
Bearing 82 106 
Stainless 233 221 
Pigh speed 2 2 
Other 8 2 
ll!!! ee 1,203 1,218 
Grand total. 2,101 2,336 


! Data may not add to totals shown because of in- 
dependent rounding. 


Source: Associazione Industrie Siderurgiche Ita- 
liane (ASSIDER; Association of Italian Iron and 
Steel Industries) Milan. Rilevazione Statistiche, Pro- 
duzioni, 1968-69. 

The largest Italian producer of stainless 
steel, Società Terni, was investing about 
$12 million to increase annual production 
capacity of hot-rolled coils to 71,000 tons by 
1972. This firm also was expanding annual 
production capacity of oriented grain and 
nonoriented grain magnetic sheets to 
65,000 and 200,000 tons, respectively. Com- 
pletion of this program was scheduled for 
1972 at a cost of $10 million. 

Rolled Steel and Other Activities.—ltal- 
sider was the largest producer of rolled 
stecl, and its plant near Taranto remained 
the center of activities in the Italian rolled 
steel industry. Construction of a 500,000- 
ton cold-rolling mill for sheet and strip 
continued. The expenditure for the cold- 
rolling facility reportedly totaled about $72 
million. 

The Dalmine plant at Taranto added a 
new welded pipe shop to its facilities dur- 
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ing 1969 and began producing welded 
pipes ranging in diameter from 168 to 508 
millimeters. 

SILFA—S.p.A. (Industria Lavorazione 
Ferro e Acciaio) Bari, put on stream a 
new galvanizing plant at Bari. Annual ca- 
pacity of the plant was reported to be 
2,800 tons of products per year. 

Italsider's rolling plant at San Giovanni 
Valdarno was modernized and emphasis 
was put on automation. 

Italian industrial circles and the authori- 
ties were planning expansion of the indus- 
try in keeping with the continually ex- 
panding demand for iron and steel 
products. The Government controlled Isti- 
tuto Ricostruzione Industriale (IRI) was 
prompted to study the possibility of con- 
struction of a fifth large plant or the ex- 
pansion of the Taranto works to at least 
double present size and output capacity by 
1975. At yearend no decision was an- 
nounced. 

Lead and Zinc.—The production of lead 
and zinc was the most active branch of the 
Italian nonferrous industry which was 
based mostly on domestic resources. In 
spite of favorable market conditions 
abroad and at home, the prospects of the 
domestic lead-zinc industry remained un- 
certain. The European Economic Commun- 
ity (EEC) has abolished the protective tar- 
iffs of 35 lire per kilogram of lead and 25 
lire per kilogram of zinc, reducing the tar- 
iff to 8.2 lire per kilogram for both metals. 
In addition, increased labor costs and the 
decreasing quality of domestic ores, com- 
bined with tight money cast a shadow over 
the future of the industry. 

A new company, Piombo Zincifera Sarda 
S. p. A. (P.Z.S), was formed late in 1969. 
The company assumed control of the 
properties of Società Mineraria e Metallur- 
gica di Pertüsola. However, Pertüsola re- 
tains a 25 percent-interest in the new com- 
pany. 

AMMI' Imperial Smelting furnace at 
Porto Verme was under construction dur- 
ing 1969. The metal production capacity of 
the plant will be about 105,000 tons per 
year, consisting of about 60 percent zinc 
and 40 percent lead. In addition, 100,000 
tons of sulfuric acid will be produced. 
Completion was scheduled for yearend 
1970, at a cost of approximately $48 mil- 
lion, an increase of $20.8 million compared 
with the original estimate. 

In addition to new facilities in Sardinia, 
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the Sardinian Regional Government, 
(through Ente Mineraria Sarda, plans to 
unify under a single management the pres- 
ent operations of P.Z.S., AMMI, and Mon- 
teponi-Montevecchio S. p. A., the latter a 
subsidiary of Montedison. In addition, the 
new organization will place emphasis on 
exploration in Sardinia. 

The Pertüsola company, which accounts 
for 42 percent of the lead and 44 percent 
of the zinc output of Italy, intends to in- 
crease its mining and metallurgical facili- 
ties on the mainland. New zones of miner- 
alization will be brought into production 
in the province of Belluno, and by 1974 
the zinc smelter at Crotone will be en- 
larged to a capacity of 90,000 tons of metal 
per year. Additional facilities to be built 
at Crotone include a new plant for ther- 
mal treatment of waste and ashes and pro- 
duction of germanium, a new powerplant, 
and improvement of port facilities. Raw 
material for the germanium plant is abun- 
dant since operations at Crotone began in 
1929, The Crotone project was submitted 
to the Italian authorities for approval, but 
no decision was announced by yearend. 


In spite of strikes in consuming indus- 
tries, consumption of lead and zinc in- 
creased during 1969 to 137,000 tons of lead 
and 170,000 tons of zinc. Imports of both 
metals were necessary to cover the internal 
demand. 


Mercury. — During 1969 the mercury pro- 
ducing sector of the Italian mining indus— 
try met serious difficulties, mostly caused 
by sluggish market conditions and a con- 
tinuing decline in ore grade. Average mer- 
cury content of ore was 0.47 percent in 
1969 compared with 0.52 percent in 1968. 
Some mines, such as Zolfier operated by 
Soc. SIAM, closed during 1969, and others, 
such as the Cantobbio mine, operated by 
Società Mercurifera Italiana, were facing 
the same fate pending results of explora- 
tion. 

However, Monte Amiata Company, the 
principal Italian producer, reopened the 
Solforate Schwarzenberg, Bagni San Filippo 
and Monte Labbri II mines in 1969. In 
addition, extensive exploration at Abbadia 
San Salvatore and Selvena was continued. 

During 1969 reported consumption of 
mercury amounted to 14,500 76-pound 
flasks. 
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NONMETALS 


Asbestos.—During 1969 the bulk of Ital- 
ian asbestos production consisted of short 
fiber and flour. Only two or three mines 
near Sondrio and Aosta produced. tremolite 
of long fiber form. All Italian requirc- 
ments for long fiber asbestos were im- 
ported. The principal producer of asbestos 
in Italy during 1969 remained S.A. Amian- 
tifera di Balangero. This company 
produces 99 percent of the nation’s output. 

The Cape Asbestos Co. liquidated its 
Italian subsidiary, Capamiato S.A. The 
company was sold to Società Italiana per 
Amianto, S.A. 


Barite.—L'Industric Mineraria Meridio- 
nali S.A., a subsidiary of Monte Amiata, has 
built a plant in Naples to produce marketa- 
ble barite. The new plant will process 
lump barite from the mine at Bagni San 
Filippo, ncar Mastricarro in Calabria. Ca- 
pacity of the Naples plant was reported to 
be 10,000 metric tons of ground barite per 
year. 

Intensive exploration and expansion of 
beneficiation facilities were underway at 
the following mines: the Bergo-Sardinio 
and Su-Benatzu mines in Sardinia owned 
by the Eden Company and the Mastricarro 
Mine (Catanzaro arca) owned by the So- 
cicta Industrie Meridionali Minerarie. 


Cement.— Italy remained one of the larg- 
est producers of cement in Western Eu- 
rope, second only to West Germany. 
Installed production capacity increased by 
an additional 2.7 million tons (9 rotary 
kilns), bringing total installed capacity to 
36.5 million tons annually. The industry 
employed about 16,000 persons during 
1969, and apparent domestic consumption 
was estimated at 31.1 million tons. 


Fluorspar.—During 1969 Italian fluorspar 
production was dominated by two compa- 
nies—Montecatini-Edison and Nlineraria 
Silius of the C. E. Giulini group. Both 
companies were expanding their produc- 
tion facilities. 

Mineraria Silius was decpening the shaft 
at its fluorspar-barite-lead mine near the 
village of Silius. Results were favorable 
and confirmed the economic potential of 
these deposits in depth. At the Genna 
Tres Montis mine, a heavy-media-separa- 
tion plant substantially improved the 
grade of ore trucked to the flotation plant 
at Assemini. In addition, Mincraria Silius 
was constructing a pelletizing plant on the 
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Assemini mill site. The plant will produce 
pellets from flotation concentrates of me- 
tallurgical-grade fluorspar. 

Montecatini-Edison operated six mines 
during 1969 and had three properties 
under development of which deposits 
around Trento were most important. 
Lower grade of ore mined during 1969 cre- 
ated some economic problems; however, it 
was hoped that this situation would be 
improved by the results of new explora- 
tions. 

Potassium Salts.—As in the past, all pro- 
duction of potash salts in Italy came from 
Sicily. Montedison remained the principal 
producer, with two mines—S. Cataldo and 
Racalmuto. The rest was produced by Sin- 
cat and by Industria Sali Potassici e Affini 
SpA (ISPEA). ISPEA was building a 
230,000-ton potassium sulfate plant near 
Enna. The plant will process salts from 
the Pasquasia and Corvillo mines and will 
require an investment of approximately 
$32 million. 

Pyrite and  Sulfur.—Montedison re- 
mained the largest producer of pyrite in 
Italy. Ninety-seven percent of the national 
output came from the company's mines at 
Niccioleta, Gavorrano, and Boccheggiano. 
More than one-half of the production was 
processed at Scarlino for the production of 
sulfuric acid and iron oxide pellets. The 
pelletized iron oxide was used in blast fur- 
naces at Piombino. 

Continued exploration to locate new 
pyrite deposits in Grosseto brought about 
the discovery of an exploitable field near 
the old mine of Merse. At a depth of 700 
meters, mineralization was located in veins 
55 meters thick. 

A new company for production of pyrite 
was organized jointly by AMMI and Mont- 
edison. The new company—Societa Minera- 
ria dell’ Argentario—was headquartered 
in Grosseto. Each partner has a 49-percent 
share; the remaining 2 percent was held 
by a financial company of the Finsider 
group. The new pyrite operation, located 
near Lake Orbetello, will have an initial 
production of 1.5 million metric tons an- 
nually. Reserves were estimated at 20 mil- 
lion tons. 

The Italian production of sulfur ore 
continued to decline. Only 12 mines were 
in opcration during 1969, six less than in 
1968. Ente Mineraria Siciliano was closing 
inefficient mines in order to improve pro- 
ductivity and to offset the economic effects 
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caused by rationalization of the sulfur in- 
dustry and abolishment of protective tar- 
iffs. 

Italy's brimstone supply is augmented by 
sulfur recovered from oil refineries where 
output in 1969 was estimated about 50,000 
tons. 

Salt.—Development of the salt deposit at 
Timpa del Salto, near Ciro in Catanzaro 
Province, continued during 1969. Plans call 
for the beginning of production in 1970 at 
the rate of 1.5 million metric tons per 
year. Cost of the project was estimated at 
$24 million. 

In addition, a salt mine near Realmonte 
in Agrigento Province of Sicily was devel- 
oped and prepared for production. The 
output of salt was expected to be 2 mil- 
lion tons per year. 

Other Nonmetals.—Italy produced a large 
number of other nonmetalic minerals dur- 
ing 1969 such as marble from Carrara, 
Massa, Versillia, and Garfagnana zones; 
feldspar from mines located in Trento and 
Vercelli; graphite from a mine near Pine- 
rolo; and talc and steatite from mines in 
Piemonte and Sardinia. In Sardinia, SOIM 
completed exploration for talc near Nuoro. 
No results were reported at yearend. 


MINERAL FUELS 


Like all industrialized countries of West- 
em Europe, Italy was a significant energy 
consumer during 1969 (149 million tons of 
standard coal equivalent) .2 Since Italy's 
output of coal and crude oil remained 
small, domestic production of natural gas 
and imports of solid and liquid fuels were 
the pillars of the nation’s energy supply. 
Only about 24 percent of the country's en- 
ergy requirements were met by domestic 
producers. The following tabulation shows 
the share of different sources of energy, in 
percent of the country's total consumption: 


1965 1968 1969 

Solid fuels. ........ MALE 12.5 10.7 10.0 

Liquid fuel ---------- 61.4 65.9 61.5 

Natural gas 9.3 10.0 10.0 
Nuclear, geothermal, and 

hydroelectric power 1. 16.8 18.4 12.65 

100.0 100.0 100.0 


—————— ee — 
! Roughly about 95 percent is hydroelectric power. 


Source: Ministero dell Industria del Commercio 
dell Artigianato. Direzione Generale delle Fonti di 
Energia e dell' Industrie di Base. Bollettino Statistico 
Sulle Fonti di Energia e Sulla Produzione Indus- 
triale. 


2 At 7,000 calories per kilogram. 
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The recent levels of employment in the 
fuel and power industries suggest a total 
employment of slightly more than ] per- 
cent of the industrial labor force. 

Coal and Coke.—There were no signifi- 
cant events in the solid fuel sector of the 
Italian mineral industry during 1969. Do- 
mestic output of Sulcis coal and lignite 
was modest and imports of high-ranking 
coals were essential. In spite of increased 
industrial activity and consequently larger 
cnergy consumption, the use of coal in all 
sectors of the industry was declining ex- 
cept in coke production which increased in 
proportion to the requirements of the met- 
allurgical industries. As compared with 
coal, the competitive price and greater 
convenience of liquid fuels were more at- 
tractive to Italian consumers. 

Increased imports of coal from European 
sources continued to reduce the share of 
coal imported from the United States, 
which amounted to only 28 percent of 
total Italian coal imports in 1969 as com- 
pared with 33 percent in 1968. 

Most of the domestic coal and lignite 
was consumed for electric power generation. 
Coking facilities were the largest users of 
imported coals. 

Italsider remained the largest coke pro- 
ducer in the country, accounting for about 
60 percent of the country's total output. 
At Piombino steelworks, construction of a 
new battery of 27 coke oven was contin- 
ued. Production was expected to start in 
1970 at a rate of about 430 tons of coke 
per day. 

Exploration.—Since the country depends 
heavily on import of fuels, search for new 
domestic sources of natural gas and crude 
oil was intensive. While emphasis was on 
offshore Adriatic structures, seismic explo- 
ration onshore in Northern Italy (Po Val- 
ley outlined new promising structural 
traps, most of them deeper than those 
drilled thus far. Approximately 236,000 
meters were drilled and 69 wells were com- 
pleted during 1969. Average depth of the 
wells was 3,420 meters. Three wells were 
oil producers; gas was found in 35 wells; 
and 31 wells were dry. 

The offshore drilling activities in the 
Adriatic were carried out with about 10 
rigs operated by Agip (subsidiary of Ente 
Nazionale Idrocarburi-ENI) and  Agip- 
Shell. Apparently, no important discoveries 
were made although testing results were 
not completely evaluated by yearend. Off 
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Riccione, the Montedison group (which 
includes the American firms of Westates 
Petroleum and Union Oil Co. as well as 
German, Belgian, and French companies) 
discovered gas. Tests of the discovery indi- 
cated a yield of 53 million cubic fect of 
gas daily. 

During 1969, new licenses for offshore 
and on-land prospecting were granted. 
Agip now has 16 licenses, covering 325,128 
hectares; Agip-Shell has 41 licenses, total- 
ig 933,673 hectares; while other compa- 
nies hold a total of 26 licenses, aggregating 
589,687 hectares. In addition, the Italian 
Government issued 15 new licenses totaling 
569,725 hectares for oil and gas prospecting 
on land. To facilitate drilling in the Ad- 
riatic, the agreement between Italy and 
Yugoslavia on delineation of the offshore 
boundary between the two countrics was 
ratificd and was in force at yearend. 

With the demand for oil growing con- 
stantly, ENI was involved in intensive oil 
exploration abroad, trying to sccure sup- 
plies of crude oil for 15 refineries. ENI 
gcological, geophysical, and drilling activi- 
tics have been very intense in Argentina, 
with Agip, in partnership with Phillips Pc- 
troleum Co., acquiring gcophysical explora- 
tion permits for the offshore arca of Bahia 
Bianca. In addition, Agip Argentina, which 
has 50-percent interest in a consortium of 
Italian and American companies, will par- 
ticipate in petroleum exploration in San 
Jorge Gulf off the coast of Patagonia. 

Agip also had a 28-percent interest in 
the small Iranian Consortium, which in- 
cludes French, Spanish, Belgian, and 
Austrian companies. The Small Consortium 
signed an agreement with National Iranian 
Oil Co. for oil exploration in the Zagros 
mountain area. In addition to successful 
explorations in Tunisia and Libya, ENI 
obtained new concessions in Thailand, 
Norway, and Alaska. 

Natural Gas.—Domestic production of 
natural gas was not sufficient to cover de- 
mand. ltalian authorities, facing demand 
for about 12 billion cubic meters in 1969 
and an annual growth rate of 10 percent, 
were secking supply contracts with foreign 
producers of natural gas. During 1969 Italy 
concluded a contract with U.S.S.R. for pur- 
chase of 100 billion cubic meters of natu- 
ral gas during the next 20 years. Deliveries 
of gas were scheduled to begin in 1973. 
ENI will take the delivery at the Austri- 
an-Czechoslovakian border near Bratislava. 


418 


From there, by a newly built 200- mile-long 
pipeline through Austria, the gas will bc 
piped to Tarvisio into the Italian gas sys- 
tem. Italy will pay for the gas by supply- 
ing large-diameter pipe, compressors, and 
other pipeline equipment. Price of the gas 
delivered at the Italian border will report- 
edly be 9.42 lire per cubic meter. Discus- 
sions with Dutch authorities for deliveries 
of Dutch gas were reportedly underway 
during 1969, but no agreement was con- 
cluded by yearend. This latest effort to se- 
cure Dutch natural gas is considered as a 
move to find more reliable sources of natu- 
ral gas than those from the U.S.S.R. and 
Arabic countries. 

Of particular importance for the coun- 
try’s natural gas transmission system was 
the completion of trunk lines connecting 
Mestre, Ravenna, and Chieti. These trunk 
lines connect the Southern. and Northern 
gas distribution grids. In addition, the liq- 
uid natural gas (LNG) terminal and re- 
gasification plant at Panigaglia (La Spe— 
zia) was finished by the end of 1969. In 
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October, the plant received a trial ship- 
ment of LNG from Libya. 

Petroleum.—During 1969 Italy remained 
the largest crude oil-processing country in 
Western Europe. Since domestic production 
accounted. only for about 1.5 percent of 
the total refinery throughput, Italy de- 
pended heavily on imported crude oil, 
mostly from North Africa and the Middle 
East. 

During 1969 domestic output of petro- 
leum was produced from Sicilian fields at 
Gcla, Ragusa, and Ponte Drillo; from Pis- 
ticci in Southern Italy: and from Corte- 
maggiore in the Po Valley. The downward 
trend in domestic production of crude oil 
continucd. Future prospects depend upon 
new discoveries in deep formations in 
North Italy and the Adriatic Sea. 

Thirty-six operating refineries had a 
total annual capacity of about 130 million 
tons and additional capacity of 20 million 
tons was scheduled to go on stream in 1972 
Eleven of the 36 refineries accounted for 
53 percent of the total capacity: 


Approximate distillation capacity 


Owner Location of the refinery (thousand metric tons annually) 
Amoco Italia , 88 n oculoa each EE 5,000 
ANIC SpA (Azienda Nazionale Idrogenazione 

Combustibili) oe ose cues te tele ode ode Sannazzaro de’ Burgondi............ 6,100 
DN Edoardo Garrone, Rafineria Petroli 

SIMA cimus cc uec iu LEE Ma DA eee ee Genes dees Ax EDe de 7,000 
IROM (Industria Ratlinazione Oli Minerali) 

Jod ³ĩ³ĩ3WA ð ⁵ K ĩ Porto Margher aaa 5. 300 
Mediterranea SpA. ...................... Milazzo (Sicily) ..-.................. 8,250 
Mobil Oil Italiana SpA.................... Naples. Occ ne IEEE 5,750 
RASIOM (Ratlinerie Siciliane Oli Minerali).. Augusta (Sicily -2 ----2-------- 10, 800 
SARAS, SpA (Societa Anonyma Raffinerie 

Sarde) SJ u ³ĩ A A Cagliari (Sardiniaꝶ 8,000 
SARDOIL, SpA DDR RR XN NIIS Porto Torres (Sardinia .--.-------- 5,000 
SARPOM (Societa Anonima Raffineria Pa- 

dana Oli Minerali gn. San Martino di Trecate 7,300 
Societa Industriale Catanese (SINCAT)..... Priolo cu. 5 oes oe esa IR icum 8,000 


Four refinerics were being expanded 
with a total capacity of 6.800.000 metric 
tons, and applications for three new refin- 
crics with about 10 million tons of capac- 


ity were submitted to the authorities for 
approval. 

The output of refineries was mostly dis- 
tillate and residual fuel oils. 


The Mineral Industry of Japan 


By R. A. Pense! 


Japan's mineral industry maintained its 
high world ranking (probably about 
fourth globally) in 1969 mainly by proc- 
essing greater amounts of foreign raw ma- 
terials. In terms of value added by indi- 
genous crude mineral output and by such 
major processing sectors as steelmaking, 
nonferrous metal production, and fuels 
processing, the mineral industry contrib- 
uted an estimated $7.0 to $7.5 billion to 
the national economy. This would have 
constituted about 4 percent of a prelimi- 
narily estimated gross national product 
(GNP) of $167 billion in nominal prices. 
In both GNP and overall industrial] out- 
put, Japan ranked third globally in 1969. 


Mineral processing, led by iron and steel 
manufacturing, nonferrous metal produc- 
tion, and fuels treatment, outweighed re- 
ported mining by at least 5 to 1 in value. 
The overall mining production index ac- 
tually decreased slightly in 1969 while 
most indexes for mineral processing in- 
creased substantially, as shown by the fol- 
lowing (1965— 100): 


1968 1969 

Mining. ......................... 105.3 104.6 
Iron and steel 168.4 202.9 
Nonferrous metals 162.9 191.1. 
Petroleum and coa! products. . ..... 158.8 187.4 
Ceramics 5 cement and 

refractorie )) .4 158.8 
Chemicals dnciudin chemical fer- 

tilizers and petrolc cliemicals) MARRE 153.8 179.5 


Productivity gains in mining generally 
lagged behind the 15 percent increase re- 
corded by all mining and manufacturing 
in 1969. Efficiency increases in the mineral 
processing sectors varied in relation to the 
national industrial mark, with iron and 


steel showing the greatest improvement. 


Productivity indexes of the major elements 
of mining and mineral processing. were 
(1965 = 100) : 

According to a semi-annual business sur- 
vey conducted in September, investments 


1968 1969 
All Fand f MN E PE ERE 132.1 148.2 
Coal and lignite mining 126.8 142.9 
Metal mining 131.1 142.4 
Nonmetallic mining 169.0 183.0 
Crude petroleum and natural gas 
production. .................... 117.5 133.6 
Iron and steel. .................-. 163.8 197.6 
Nonferrous metals 154.9 175.7 
Petroleum and coal products. ...... 159.6 186.0 
Ceramics (including cement and 
refractorie )) 139.7 158.4 
Chemicals including chemical fer- 
tilizers and petrochemicals) ...... 157.4 182.7 


by major industrial firms in plants and 
equipment were expected to reach $11.2 
billion in fiscal 1969 (April 1969-1970) , a 
38-percent increase over the previous fiscal 
year's investments. In the principal miner- 
al-related industries, investments were esti- 
mated at approximately $43 billion, a 
planned total increase of 45 percent. Proj- 
ected investments by sectors of the overall 
mineral industry in fiscal 1969, in million 
dollars and with percentage change over 
the previous fiscal year's outlay, were: 


Sector Invest- Change, 

ment percent 
Iron and steel $1,812 4-32 
Petrochemicals. .............:.. +651 
Petroleum refining marketing. . uda 869 4-27 
Nonferrous metals 897 +38 
Cement 223 +33 
Chemical fertilizers. ............ 159 +57 
Coals cu cues Met 18 —7 


Among nonferrous metals, investment in 
aluminum smelting and rolling was to ac- 
count for almost two-thirds of the outlay. 

To meet anticipated strong competition 
from abroad as trade and investment re- 
strictions were gradually lowered, Japanese 
industry—with the approval and support 
of the | Government—continued to 
strengthen its international position 
through company mergers and capacity in- 
creases. By yearend the following mini- 
mum capacities had been established in 
the minerals industry for new plants or 


1 Research specialist, Bureau of Mines, Washing- 
ton, D.C. 
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older facilities where expansion was physi- 
cally possible: For alumina and primary 
aluminum plants, 300,000 and 100,000 me- 
tric tons per year, respectively; for petro- 
leum refineries, 200,000 barrels per stream 
day; for ammonia, 1,000 tons per stream 
day; and for ethylene, 300,000 tons an- 
nually. In copper refining, while no defi- 
nite standard appears to have been set, 
where possible, most companies were 
building individual facilities up to 10,000 
ingot tons per month. No Government en- 
couragement was necessary in the ordinary 
steel industry, where plants were generally 
being programmed to reach the 10- to 12- 
million-ton-per-year crude steel level. In 
the ferroalloy sector, however, only slow 
progress was being made in rationalizing 
company strengths and scales despite 
strong Government intervention. 

Detailed geological exploration for “ku- 
roku" (black) ore reserves was carried out 
in four parts of northern Honshu during 
the year. In July the Metallic Minerals Ex- 
ploration Agency, the Government's princi- 
pal organ in domestic metals development, 
contacted ring drilling a "kuroku" ore 
body at -meter-depth in western Fuku- 
shima Prefecture. Later, two mining com- 
panies drilling nearby intersected at 200 to 
300 meters what was believed to be the 
same body. This latest discovery seemed to 
confirm the presence of significant "ku- 
roku” bodies outside of Akita Prefecture, 
where until now their exploitation has 
been largely confined. 

Development of Japan's offshore miner- 
als was advanced significantly. Late in 1969 
the Ministry of International Trade and 
Industry (MITI) introduced new legisla- 
tion into the Diet, defining the Japanese 
Continental Shelf and the Government's 
authority over it more clearly. Under the 
draft version of the Bill entitled “Promo- 
tion of Mineral Resources Development in 
the Continental Shelf," the existing Mining 
Act of 1950 which presently governs 
offshore mining operations will be partly 
superceded. The Continental Shelf is to be 
generally considered as extending beyond 
territorial waters to at least a depth of 200 
meters. Within this area (estimated up to 
280.000 square kilometers), MITI permis- 
sion will continue to have to be obtained 
for both exploration and exploitation. Ex- 
ploration rights are in effect for 2 years, 
but drilling is to be started within 1 year. 
Exploitation rights must be exercised 
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within 3 years. MITI retains the right to 
expedite or rationalize mineral resources 
development by transferring mining rights 
from one party to another. Size limitations 
for offshore mining grants have not yet 
been decided. 

Petroleum and natural gas are specifi- 
cally identified as the principal mineral re- 
sources covered by the new legislation. 
These are to be developed in accordance 
with plans put forward by MITI from rec- 
ommendations of the Petroleum and In- 
flammable Natural Gas Resources Develop- 
ment Council (PINGRDC). Financial 
assistance is to be provided in part by the 
Japan Petroleum Development Council. 
whose present authority is limited to assist- 
ing overseas ventures. In July PINGRDC 
recommended to MITI that $67.7 million 
be expended by the Government over the 
5 years beginning April 1970 in offshore 
petroleum development. At least $11 mil- 
lion was to be spent in basic (aeromag- 
netic, seismic, and gravimetric) surveys 
conducted mainly in the sea of Japan. Most 
of the remaining funding was for the drill- 
ing of up to 32 exploratory wells. With the 
total investment, PINGRDC estimated that 
up to 75 million barrels of reserves might 
be discovered within the 100-meter-depth 
mark, believed to be the present limit of 
commercial operations. MITI in turn re- 
quested an initial $1 million for survey 
work in fiscal year 1970 (April 1970-March 
19719. 

In related offshore minerals development 
activity the Council for Marine Science 
and Technology, an advisory body to the 
Prime Minister, recommended in July a 
medium-range (5-year) ocean resources ex- 
ploitation program which included devel- 
opment of remote-controlled equipment ca- 
pable of recovering petroleum at depths of 
200 to 250 meters. Both MITI and the 
Science and Technology Agency announced 
formation in July of Bureaus of Offshore 
Development. MITI's Bureau is to coordi- 
nate the research, information gathering, 
and mineral development projects con- 
ducted by private concerns on the Conti- 
nental Shelf, and the agency's Bureau is to 
coordinate the offshore activities of all 
Ministries including MITI. Early in 1969 
Sumitomo Trading Co, Ltd., had joined 
with Ocean Systems, Inc., of the United 
States to form Japan Ocean Industries. 
The new concern is to offer offshore petro- 
leum exploration services to Japanese en- 
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terprises. This was the third Japanese-U.S. 
venture formed during the last 2 years for 
virtually the same purpose. 

In support of the Basic Law on Public 
Hazards Countermeasures of 1967 and the 
Anti-Air Pollution Law of 1968, specific 
standards were established by administra- 
tive action in February for sulfur dioxide 
emissions. Industrially developed areas 
were to be allowed up to 10 years to re- 
duce discharges to the maximum permissi- 
ble levels, and industrially developing 
zones, up to 5 years; immediate compliance 
was expected from other areas where in- 
dustrial development is as yet only in a 
planning stage. Government assistance was 
to be given in the exploration, develop- 
ment, and import of low-sulfur crude oil 
and of natural gas, and also in the devel- 
opment and application of fuel oil and 
fuel gas desulfurization technology. 

Japanese interest in developing the min- 
eral resources of Siberia and of Alaska 
took differrent courses in 1969. By yearend 
protracted negotiations with the Soviet 
Union over joint exploitation of the Udo- 
kan copper deposit near Lake Baikal and 
natural gas resources of Sakhalin Island 
had virutally broken down over issues of 
cost and price. In Alaska, however, Japan 
Gas-Chemical Co., Inc., and Collier Carbon 
Chemical Corp. jointly completed a 1,000- 
ton-per-day urea fertilizer plant on the 
Kenai Peninsula, while Tokyo Gas Co., 
Ltd., and Tokyo Electric Power, Inc., in 
November took the first deliveries of lique- 
fied natural gas under a 15-year, estimated 
170-million-barrel contract with two U.S. 
concerns, which had completed a liquefac- 
tion plant on Kenai. Alasko U.S.A., Ltd., a 
wholly owned U.S. subsidiary of Japan's 
Alaska Petroleum Development Co., Ltd., 
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spent an estimated $4.3 million in fiscal 
year 1969 in drilling wells in the Cook 
Inlet and Bristol Bay areas. Marubeni.Ii- 
da Co. Ltd. tentatively agreed with the 
Marcona Corp. to jointly develop an iron 
ore deposit on the Snettisham Peninsula. 
From 2 to 4 million tons of pellets an- 
nually may eventually be exported to 
Japan. MN 

Late in October the Fair Trade Commis- 
sion after some 5 months of hearings over- 
turned its previous (early May) negative 
decision and conditionally approved the 
merger of Japan's two largest steel compa- 
nies—Yawate Iron and Steel Co., Ltd. and 
Fuji Iron and Steel Co., Ltd. By yearend 
the two firms had essentially met all of 
the Commission's stipulations aimed at 
preventing the new company from exercis- 
ing an oligarchical position in the produc- 
tion of four steel products. 

Actual consolidation was scheduled for 
March 31, 1970, some 24 months after in- 
tentions of the merger first were an- 
nounced. By the date of formation, the 
new concern, to be titled Nippon Steel 
Corp., is expected to be the largest private 
steel producer in the world. Crude steel 
capacity in seven or eight integrated plants 
at that time is expected to be 31 million 
tons annually, somewhat in excess of that 
of United States Stee] Corp. Capitalization 
is set at $637 million and the working 
force at about 80,000. During fiscal 1970 
capacity is planned to increase to 35 mil- 
lion tons, and total production to 30 mil- 
lion tons or roughly 35 percent of national 
output. Among the anticipated results of 
the merger are increased steel price stabil- 
ity, more control over exports, and proba- 
bly a slower industry growth through re- 
duced investments in new facilities. 


PRODUCTION 


The value of mineral industry output in 
1969 was estimated at $7.0 to $7.5 billion. 
The corresponding estimate for 1968 was 
$7.0 billion. Total output values and 
added values of the major sectors of min- 
ing and of selected crude minerals in 1968, 
the most recent year for which official Jap- 
anese data are available, were as follow: 


Output Added 
Sector value value 
(million (million 
dollars) dollars) 
Coal and lignite mining........ 467 815 
Metal mining, including pyrites: 251 178 
, ß 147 99 
Lead and zinc. ........... 46 82 
Nonmetal mining 186 126 
Limestone... ............ 8 
Crude oil and natural gas pro- 
duction... 2.2.2.2 22... 49 84 


All crude mineral com- 
modities. ............- 953 648 
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Largely excluded from the official mine 
output data but included in U.S. Bureau 
of Mines estimates is the very substantial 
value of stone and sand and gravel for 
construction use. 


Preliminary official Japanese data for the 
value added in 1968 by some of the impor- 
tant mineral processing sectors showed 
$2,684 million by the iron and steel indus- 
try; $1,042 million by the nonferrous metal 
processing industry; and $491 million by 
the fuels processing industry. 


Included in Bureau of Mines estimates 
for total mineral industry output value, 
but not available from official Japanese 
data for comparable dates, are considerable 
added values contributed by chemical ferti- 
lizers, petrochemicals, cement, and refracto- 
ries. 


Only the United States and the U.S.S.R. 
exceeded Japan in the production of pig 
iron, ferroalloys, crude steel, and special 
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steels in 1969. In the smelting and refining 
of the major nonferrous metals it placed 
approximately as follows: Aluminum 
(4th) ; copper (5th); lead (6th); and zinc 
(3rd). In mine production of metals, the 
country ranked somewhat less highly, al- 
through holding a position among the top 
10 world producers of copper and zinc. 

Japan again led the world in producing 
pyrites and talc-soapstone-pyrophyllite and 
remained the third largest producer of ce- 
ment. The country evidently became the 
third largest petroleum refiner during the 
year, surpassing Italy, but remained the 
fourth largest coke producer, after West 
Germany. The petrochemical industry, in- 
cluding the important nitrogenous and 
phosphatic fertilizer producing sectors, 
claimed to be second only to that of the 
United States. Burgeoning production of 
ammonia and ethylene was principally re- 
sponsible for the enhanced status of this 
industry. 


Production of mineral commodities 


(Thousand metric tons unless otherwise specified) 


Commodity 1967 1968 1969 
METALS 
Aluminum: 
Alumina, gross weight... LLL cL LLL eee 748 826 1,064 
Metal: 
Primary -sirana seo a ðᷣͤ y A 882 482 569 
eon ð id Geese 8 r 181 227 279 
Antimony: 
Mine output, metal contenu tk tons.. 17 19 5 
; oe ee ⁰⁰⁰¼¼m eS a ey do.... 2,708 2,678 8,497 
Arsenic, White do.... 643 t 716 718 
Bismuth, metal. ......... 22. L2 Ll eee do.... 634 724 695 
Cadmium, wet — do 1. 899 2, 195 2,765 
Chromium: 
. ͥ du EZ c E See reer ers 4 r 28 80 
7/õöÄ5öẽUẽ ²ð rq v ⁵ ee 8 tons 1.825 1.212 1. 205 
Columbium and tantalum, metal, tantalum...............- do.... 1 11 15 
Copper: 
Mine output, metal eontent᷑tl LLL ele Ll lel ll. 118 120 120 
Metal, refined: 
FFII ͥ usas nsu ire e ts D dd 470 548 629 
Send ui es 148 176 190 
Germanium: 
Oxide recovere tons.. 23 24 NA 
h Sh e cM E E E do.... 21 t 22 27 
Gold: 
Mine output, metal content........... thousand troy ounces.. 258 239 253 
Jö; o ¾ ß DTI 8 do 678 614 677 
Indium, e do 561 r 565 558 
Iron and steel: 
Iron ore and concentrate 2.218 2,171 1.855 
Ä àr ² ĩ˙² UU ĩðͤ- eee 2,033 r 1,968 1,920 
FI del qe Doc uL t M ae 8 40,095 46,397 58,147 
Ferroalloys: 
Ferrochrome____._...-...---.-...------------- eee nee 197 214 259 
Ferromanga neee 303 844 882 
Ferronickel e...... sud d E E 107 134 180 
Ferrosilicon ..... ns ee Son tee ꝛ baw ass 146 167 225 
Silicomanganese. .......2...--.--- 2 eee 176 190 230 
I ⁰ E eta ei 5 5 6 
Steel, ingots and casting 62,154 66,892 82,948 
Steel semimanufactures, hot rolled 
i ³oAüſAAͥͥ AAA ĩ³ A a ee 45,934 50. 509 60 , 488 
P ã ² ͤ eee dd 8 4,426 5,178 6. 577 


See footnotes at end of table. 
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Commodity 1967 1968 1969 
.MBTALS—Continued 
Mine output, metal content.__._..............--.-.-.------- 68 63 64 
Metal: 
RE AT XI 150 165 187 
mu pn: occ ee 57 
Magnesium, F 8 tons 6,748 5, 657 9,882 
ire and concentrate, gross weight 889 r 812 802 
Métal ↄ U/ůͥ PCM c —— tons 6,833 7,086 7,218 
Mine 175 ut, metal eon tent 76- pound flasks. . 4.616 r 5,084 5. 599 
Metal, pft do 8,690 7, 676 6,548 
Molybdenum: 
Mine output, metal eontent. ......................... tons.. 256 282 269 
Metal... — ¹³ a oddcwusE emi dees qe do.... 202 
Nickel, metal, primar ᷑ do 7.407 r 9,586 10,241 
Platinu p metals, metal 
Umm 2 2225-00 uU usus quce Se ee troy ounces.. 8,327 t 8,651 8,871 
Fl ee ec ĩðWAA do 8,072 2, 785 8,140 
Rare-earth metals, cerlum.............--..--.------------ tons.. 90 4 
samum, elemental.....-..- . -0-0 do 191 181 197 
ver: 
Mine ut, 5 eon tent thousand troy ounces.. 10, 800 r 10,698 10,804 
Metal, 1 ) Kk ³Ä Ad DIEM do.... 22,178 27 , 874 21,898 
2 unum, nn. tons 18 14 28 
Mine output, metal eon tent long tons.. 1,166 r 980 729 
Metal, ln ð i ⁵ ⁵⁵ TERRI Red do 1,666 r 1,861 1.877 
Titan um, metal tons 7,840 5,428 6,444 
i rine 
a output: metal content. ............. Ll eee do.... 891 * 584 607 
b Ee ta hala pHDU 8 1,004 1,141 1,389 
Mine ut, metal content__..-......----..--2 22 ee 268 264 270 
Metal, r ⁵ð d 516 606 712 
Zirconium, metall kilograms. . 88 89 565 
NONMBTALS 
Bh iN a a LU ci MEM e ĩðͤ y ete 25 22 21 
Barit- UO ee a 88 r 59 62 
Bromine, elemental... ..................-...... ll. l.l... tons.. 6,002 6,830 7,118 
8 (( ³˙¹¹mà y y ⁰⁰ Ru ea 42,998 48,009 61, 386 
ys: 
CC ͥ1˙·˙ðͥũͤDñ ũ g.. ee ee Z 1,420 1,964 2,217 
Kaoln...-. ⁰»-ñ⁰. os D Le ma duda 150 r 170 189 
Fertilizer ma ar (including feldspar substitutes)_.............-.-.---.--. 872 r 422 4965 
, potash, gross weight................----.----------- 12 16 19 
Med 
Nitrorenous, ı 3 eontentt .. 2 c c lll lll. l.. 1,885 2,000 NA 
vere . ⅛ VK ĩͤ 8 1. 195 1.147 980 
Ftuonpar 17 ³W0i.] ĩͤ k E uM ĩ 15 r 18 12 
ida te ( oe) 7 te SN ERRORES tons.. 1,715 1885 1. 726 
P ne, elemental. ................--. llc ll cL llle lll ll... tons.. 2,910 8,591 4,619 
Lime (quicktime). -III 3,082 8.625 4,225 
i nts, ae matured mineral 
3 Oxide . eke ees ese abre tons.. 1,861 2,142 2 5 
anganese oxdee dn 
eno eee JJ 8 tons 5,709 4,195 5,096 
Pyrite, pyrrhotite (including cupreous), gross weight. 4,528 r 4,472 4,453 
Salt, Sam, all pe SJ Cer 978 967 981 
Stone and vel, n.e.s.: 
Crus en 
Dolomites. 2225224225 So 3ce sect eject 2,144 r 2,221 2,352 
mestoné. ]]] eee oh iet d M eei 81,719 t 91,528 103,181 
Stone, not further described (silica stone).................... 4,075 15, 833 6, 305 
Sand (including glam sand)... —T—W—TO—T— nue IEEE 8,832 r 8,689 8,804 
Sulfur, elemental: 
Native other than Frasch.______._._.._._.._..------------ 254 260 204 
su B Loh aa (recovered 8 petroleum refining ----------- ' 76 142 
7 ⁵ ⁵¼wů d 8 6,280 6,591 6,760 
Tale and related materials 
Popp!!! et eee eed ce ce 1,250 1,645 1,554 
JJ ³ cu e SE D E ees ae * 149 152 


See footnotes at end of table. 
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Table 1.—Japan: Production of mineral commodities—Continued 
(Thousand metric tons unless otherwise specified) 
Commodity 1967 1968 1969 
MINERAL FUELS AND RELATED MATERIALS 
/ h ³· AAA RARE MS 176 219 261 
oal: 
C ĩ˙»Awm1ꝗAͥp³ ͥũ shih oes Mit Im eet 1,514 1,489 1,225 
Bun « «„.-„ . Nae EE CE ed 45,532 45,079 43,162 
5 qqq n EE E 866 335 251 
“Metallurgical i Seetee eis RRUPETEDOP NA NDNESCRON EM NN NUN 22,171 r 26,136 81,018 
3 ³ðÄ—W 8 4.165 4.470 5.0 
Fuel Pei r ß cR dar DERE 8,839 ,802 8,241 
Natural: 
Gross production 333) million cubic feet.. 66,784 72,617 71,890 
M/ ³ dd do.... 65, 634 71,071 76,173 
Natural gas liquids 
atural libe cc siecle thousand 42-gallon barrels... 28 88 35 
Liquefied natural gas. do.... 654 569 NA 
Liquefied petroleum gas (from natural gas): 
From field plant do.... 142 188 127 
From petrochemical plant gs do.... 18,545 24,861 88,338 
Peat è -zasi fd p uL ee Ld EE 7 7 70 
Petroleum: 
Crude oll... .------2----------- thousand 42-gallon barrels. . 5,520 6,476 5,602 
Refinery products: 
Gasoline, aviation and motor do.... 90,806 103,121 116,241 
l ³oðwmmꝛAA h Si ael seus do.... 67,649 81,983 107,864 
Kerosine. 2 n ðñr iii A 8 do 54,394 65,919 81,216 
lll. 8 do.... 15,340 18,726 21,061 
Distillate fuel oils. |... .... 2.22.22 2 LL eee o. 81.450 97,630 116,714 
e fe ⁵ð u ĩð2 om Esame pP do.... 382,063 429, 481 515.072 
uefied petroleum gas do.... 26,548 80,184 33,398 
Lubricating oila Ol C So oe eee aes do 9,348 10,690 12,485 
Jö ði ⁵ð d ĩðVUu Sie uate D ease 8 297 8 3 
AA and bitumen, refinery... yy do.... 12,507 15,114 17,511 
Petroleum coke. ...................- eee eee do.... 396 448 462 
Paraffin... ee pecs see ĩ᷑ͥ ᷑⁰ͥ ³ cc eee do.... 693 787 917 
Refinery fuel )) LL ee do.... 17,554 r 21,799 «26,000 
Estimate. r Revised. NA Not available. 


1 Includes ferromolybdenum, ferrotun 
2 Includes small amount of natural coke. 
3 Includes small amount of coal mine gas. 
* Excludes natural and refinery gas. 


ten, and ferrovanadium. 


TRADE 


Total commodity trade amounted to 
$31,014 million in 1969, with exports of 
$15,990 million (up 23 percent) and im- 
ports of $15,024 million (up 16 percent) 
again representing new highs. Mineral 
trade roughly kept pace with the overall 
expansion: Mineral exports accounted for 
approximately one-sixth of all exports and 
mineral imports for somewhat over two- 
fifths of all imports. While exports of min- 
eral products—as conventionally classified 
—fell far short of mineral imports, ship- 
ments abroad of manufactured metallic 
products such as ships, automobiles, and 
industrial machinery helped somewhat to 
offset the deficit. The key iron and steel 
industry showed a favorable balance for 
the second consecutive year on the basis of 
exports of primary and semimanufactured 
products weighed against its imports of 
mineral raw materials as inputs. 


By far the most important mineral ex- 
ports were iron and steel products, valued 
at $2,165 million in official trade data. 
Nonferrous metals ($186 million), fertiliz- 
ers ($137 million) and nonmetallic min- 
eral manufactures ($168 million including 
$30 million of cement) accounted for most 
of the remainder. 

The most significant mineral imports 
were mineral fuels and lubricants valued 
at $3,044 million. Of this total, crude and 
partly refined oil accounted for $1,907 mil- 
lion, petroleum products $392 million, and 
coking coal $651 million. Approximately 
$1,972 million of metalliferous ores and 
scrap, including $969 million of iron ore, 
$209 million of iron and steel scrap, and 
$354 million of copper concentrates, were 
imported. Imports of nonferrous metals 
and alloys, the third major category of 
mineral imports, amounted to $917 mil- 
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lion, of which $508 million was copper 
and alloys and $169 million aluminum and 
alloys. 

The United States was Japan's largest 
trading partner in both overall and min- 
eral commodity trade. It accounted for 31 
percent and 27 percent, respectively, of all 
commodity exports and imports. In min- 
eral trade the United States received a 
somewhat higher proportion of Japan's ex- 
ports, probably about 40 percent, and pro- 
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vided considerably less of its imports, an 
estimated 15 percent. Iron and steel prod- 
ucts, unofficially valued at $855 million, 
constituted an estimated 95 percent of the 
Japanese mineral commodities exported to 
the United States. The most important of 
the wide variety of minerals imported 
from the United States were coking coal 
($364 million) and iron and steel scrap 
($159 million). 


Table 2.—J]apan: Exports of mineral commodities 1 
(Thousand metric tons unless otherwise specified) 


Commodity 1967 1968 1969 Principal destinations, 1968 
MBTALS 
Aluminum: 
Oxide and hydroxid e 89 29 118 United States 10; Thailand 5. 
Metal, including alloys, all forms...... 21 85 45 United States 18; South Vietnam 
Bismuth, metal, including alloys, all forms i 
tons 270 * 891 261 Netherlands 182; France 80. 
Cadmium, metal, including alloys, all forms 
tons.. 665 708 772 3 276; United States 
Copper, metal, including alloys, all forme. ... 84 43 58 United States 18, Hong Kong 7. 
n an 
5 
Ferromanganes e 5 7 11 United States 8; Australia 1. 
BIND. Lo clc oc E 10 12 12 United States 7. 
Steel, primary forms. ................ 810 1,249 1,984 vce States 778; South Korea 
Semimanufactures: ` 
Wire rod.. ß 659 854 1,079. United States 585; Thailand 164. 
Other rods and bas r 819 r 687 683 United States 286; mainland 
les, shapes and sections 878 556 650 United States 386. 
U sir a and heavy plates, un- 
"ode CPP S 168 1,857 1,745 United States 822. 
Medium plates and sheets, un- 
777% 8 409 5 631 United States 879. 
Light lates and sheets, uncoated.. 2,431 *8,597 4,848 United States 1,747. 
Tinned plates and sheets. ........ 407 48 649 bir States” 183; mainland 
Other coated plates and sheets 632 860 1,020 United States 518. 
Hoop and strip... ............... 209 254 876 United States 67; Thailand 88. 
Wie Lo 228 eile es 842 408 460 United States 256. 
Tubes, pipes and fitting 1,890 1,978 2,261 United tive 804; mainland 
na ; 
, ß is 57 56 55 South Korea 88. 
Lead, metal, including alloy 8 5 8 Taiwan 2. 
Manganese, oxi dees. 24 27 31 United Kingdom 8. 
Mercury 76-pound flasks 864 486 1,096 South Korea 241; North Korea 
Phosphorus, elemental (red)......... tons.. 570 527 645 United States 234; India 115. 
Platin up metals, metal, including 
alloys, all forma d troy ounces.. 26 132 61 United States 89 
Selenium, elemental................ tons.. 48 61 28 United etes 21; United King- 
om 
Silver, metal, including alloys 
ONES thousand troy ounces.. 164 710 1,489 United States 351; Taiwan 261. 
Oxides (rutile and other) 28 8 42 United States 14. 
Metal, including alloys, all forms....tons.. 4,982 8,469 4,695 United States 2,727. 
Zinc, metal, including alloys, all forms 69 9 100 pota n 40; Philippines 9; 
n ; 
NONMBTALS 
Abrasives, dust and powder of diamond 
thousand carats.. 2,771 760 824 United States 59 
Comént. uus ccacoselendai a d cm iei 2,076 1,907 2,194 Kuwait 332; Ryukyu 227; Singa- 
pore 220. 
Gem, not set or strung 
thousand carats.. 648 --- Ryukyu 8. 
Industrial.................... 9...- 482 71 118 United Kingdom 27; South Korea 


See footnotes at end of table. 


496 MINERALS YEARBOOK, 1969 - 


Table 2.—Japan: Exports of mineral commodities 1—Continued 
(Thousand metric tons unless otherwise specified) 


Commodity 1967 1968 1969 Principal destinations, 1958 ` 
NONMETALS—Continued re A 
Diatomite and other infusorial earths iv! 
tons.. 657 773 2,007 Malaysia 359. 
Fertilizer materials: Manufactured: 
Nitrogenous / 11,722 21,614 1.112 Mainland China 774; South 
Korea 268. 

OUR@T 22 2 hese K me Lus 196 222 238 Thailand 98; Ryukyu 27. 
Gypsum and plasters______....._._.___-- 11 14 17 Singapore 6; South Vietnam 5. 
e DARII tons.. 2,123 3,003 3,581 United States 1,450; West Ger 

many 
Magnesite... . 2 LLL lll lc cl ll lll. 17 11 T" United. States 5; Australia 8. 
Precious and semiprecious stone, except 
diamond.............. thousand carats.. * 77,780 *57,521 102,395 E eT 3 „193; Hong Kong 
Sodium and potassium compounds, n. e. 84 128 214 Australia 88; U.S. S. R. 22. 
Stone, sand and gravel, limestone (except 
à 5 JJ y Lo 369 702 828 Australia 442; Hong Kong 263. 
ulfur: 
Elemental, all form 2 13 29 "Taiwan 10. 
Sulfuric acid. ....................... 1 2 2 Hong Kong 1. 


Other nonmetals, n.e.s.: Oxides and hy- 
droxides of magnesium, strontium, and 


DARUM. oue ie oboe eee sa eer sees 19 22 -.. Australia 18. 
MINERAL FUELS AND RELATED MATERIALS 

Carbon blackckck k 18 16 16 Taiwan 4; mainland China 8. 

Coal, all grades, including briquets 69 32 28 South Korea 17; Hong Kong 9. 

SS cli ii ssa y y Soe eek 46 63 84 South Korea 47. 

Petroleum: Refinery producta: 

Nonbunker: 
Gasoline 
thousand 42-gallon barrels.. 2,258 1,062 562 Ryukyu 568; Guam 197. 
Naphtha................. do.... 534 69 135 South Korea 30; Ryukyu 23. 
Kerosine and jet fuel oil... do.... 2,880 1,515 4,361 Ryukyu 692; Hong Kong 363. 
Fuel oiiliddlk do.... 2,808 893 601 Hong Kong 551; Ryukyu 141. 
Lubricants. .............. do.... r630 11, 106 1,624 Sou d Korea 365; Taiwan 260; 
Singapore 219. 
Asphalt do 602 788 1,201 Indonesia 356; Thailand 214. 
Others... oe cr eae IST do.... r 522 r 676 908 Ryukyu 133; South Korea 107. 
Bunker: 3 

Kerosine and jet fuel do.... 6,808 6,451 NA NA. 
Distillate fuel oil. ......... do.... 6,465 7,058 NA NA. 
Residual fuel oll. do.... 778,545 78,878 NA NA. 
Other ĩ˙²˙ AA 0...- 16 NA NA. 


* Revised. NA Not available. 
t ! Excludes exports under Japanese-United States Mutual Defense Agreement or for account of U.S. military 
Orces. 

? Excludes exports of following amounts of urea containing more than 45 percent nitrogen: 1967, 1,272,472 
tons; 1968, 1,443,736 tons; and 1969, 1,400,601 tons. 

3 From supplementary trade data. 

Source: Japan Ministry of Finance. Japan Exports and Imports, Commodity by Country, 1967-69. 


Table 3.— Japan: Imports of mineral commodities 1 


(Thousand metric tons unless otherwise specified) 


Commodity 1967 1968 1969 Principal sources, 1968 
METALS 
Aluminum: 
Bauxite and concentrate 2,086 2,450 8,122 Australia 915; Indonesia 757; 
Malaysia 687. 
Oxide and hydrox idee 120 180 223 Australia 176. 
Metal, including alloys: 
Scrap J Et ks aa 21 24 19 United States 14. 
Unw rough 165 169 819 Canada 85; Ghana 22; United 
States 22. 
Antimony: 
Ore and concentrate tons.. 9,070 8,074 12,657 Bonia 5,877; mainland China 
Metal, including alloys, all forms 
tons 890 68 5 U.S.S.R. 63. 
Arsenic, oxides and acids do.... 2,044 13,419 2,638 France 2,299. 
Chromium, ehrom ite 596 636 733 Republic of South Africa 179; 
U.S.S.R. 168; Philippines 130; 
India 116. 


See footnotes at end of table. 
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Table 3.—Japan: Imports of mineral commodities 1—Continued 
(Thousand metric tons unless otherwise specified) 


Commodity 1967 1968 1969 Principal sources, 1968 
METALS—Continued 
Copper 
Ore and concentrate 1,022 1,061 1,120 oe 417; Canada 885. 
tO DOCCT ee 25 24 81 
Metal, including alloys 
D. eee te esos Tl 58 50 United States 29; Canada 9 
Unwrought. .................... 270 292 849 Zambla 141; Chile 87; Republie 
of South África 26. 
Iron and steel: 
Ore and concentrate 56,696 68,164 88,089 Australia 13,814; Indla 12,680; 
Chile 8,707; Peru 7,868. 
Metal: 
SS]! ot aL ees 6,708 8,948 4,878 United States 2,983. 
Pig iron, including cast iron 6,450 4,456 8,577 India 756; Republic of South 
Africa 742; U.S.S.R. 656; East 
Germany 543. 
Sponge iron, powder and shot 86 42 46 North Korea 31. 
Ferroall ;! A eus 71 68 85 Norway 23; Repubilc. of South 
Africa 18; Canada 1 
Steel, primary forms and semi- 
manufactures 396 120 144 Australia 42; North Korea 27; 
India 17. 
Ore and concentrate 130 144 180 Canada 50; Peru 40; Australia 
Metal, including alloys, all form 21 ' 12 8 United States 4; Canada 8. 
Magnesium, metal, including alloys, all 
lòorms- -o ou oe reri 8 tons.. 841 r 448 102 U.S.S.R. 355. 
Manganese, ore and concentrate 2992. 1,507 1,751 2,025 India 618; Republic of South 
Africa 368; Australia 294. 
Mercury...............- 76-pound flasks.. 82,088 26,062 25,578 Italy 9879; Spain 6,108; Mexico 
Molybdenum, ore and concentrate. tons. 8,787 9,589 12,287 United States 8,929; Canada 
Nickel: inn 
Ore and concentrate 1,661 2,712 8, 395 8 2,418; Indonesia 
Matte, speiss, and similar materials 10 18 17 Canada 7; New Caledonia 6. 
Metal, including alloys, all forms 
tons.. 14,882 5,298 8,827 U.S.S.R. 1,522; Cana da 1,814. 
Flstinum-group metals: Metal, including ; 
alloys: 
Aico hoa MURUS thousand troy ounces. . 234 214 278 U.S.S.R. 97, United Kingdom 64. 
Paladium..................... do.... 354 600 492 U.S.S.R. 585. 
Silver, metal, including alloys. ...... do.... 10,170 12,807 10,460 Peru 4,147; Australia 8,695. 
"Ore and concentrate long tons.. 594 1,102 22 Australia 1,079. 
Metal, including alloys, all forms 
--do.. 19,806 20,261 31,488 Malaysia 18,049. 
Titanium: 
Ore and concentrate 274 864 410 a tg 121; Australia 97; Cey- 
Oxides!. 222 tons. 5,856 15,694 4,192 France 2,487; United Kingdom 
1,623; Australia 1,330. 
Tungsten, ore and concentrate do.... 4,507 2,881 4,865 South Korea 1, 1,158; Thailand 484; 
eru " 
Zine: 
Ore and concentrate. ................ 614 857 847 ps 887; Mexico 191; Australia 
Metal, including alloys, all forms...... 18 9 8 North Korea 4; Canada 4. 
NONMETALS 
Abrasives, natural, n... 8 tons.. 4,225 12 5.889 1,528 United States 2,768; Italy 2, 188. 
Abe cacao del cO. Q«E 189 199 287 Canadi 5955 Republic of South 
ca 65. 
Barite and witherilte. ..................... 84 6 29 Mainland China 6. 
Boron materials: 
Crude natural borates. ............... 8 12 22 Duker 9; United States 3. 
Oxide and acid. ................... De 8 11 14 Uni States 10. 
Clay and elay products 
clay, n. e. a.: 
: Ka0ln.-.:.. 2: 22 9 e iLi 104 124 137 eae States 70; South Korea 
Kyanite and sillimanite.......... 81 81 85 epus: of South Africa 21; 
Other... ˙ AA MuR Rec 155 r 220 230 United States 72; Republic of 
South Africa 58; mainland 
China 53. 
Cryolite and chiolite....................- 9 8 9 Denmark 8. 


See footnotes at end of table. 
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Table 3.—Japan: Imports of mineral commodities 1—Continued 
(Thousand metric tons unless otherwise specified) 
Commodity 1967 1968 1969 Principal! sources, 1968 
NONMETALS—C ontinued 
Diamond: 
Gem, not set or strung 
thousand carats.. 612 824 591 uis Er Belgium 76; Hong 
ong e 
Industrial: 
Stones do 734 768 651 United Kingdom 260; Belgium 
210; United States 144. 
Dust and powder do.... 2,861 8,499 4,986 United States 2,122; United 
Kingdom 7265. 
Fertilizer materials: 
Crude, phosphatic................... 2,682 8,417 2,964 Uae States 2,619; Morocco 
Manufactured, potassic. ............. e 1,216 *1,818 1,361 Canadi 8 9 States 370; 
Fluorspar....-...--------------.2----.-- 359 494 622 Thailand 193; mainland China 
ui Republic of South Africa 
Graphite, natural 55 68 58 South Korea 48; North Korea 18. 
G and plasters. ................... 44 57 61 Morocco 52. 
Magnesite %%% clea ĩͤ T E E S 85 25 27 North Korea 18; mainland China 
Mica, all forma 8 18 7 Republic of South Africa 10. 
Pyrite (gross weight 79 E 55 
Salt (excluding brines). . V 4,482 5,028 5,657 Mexico 2,143; mainland China 
719; India 515. 
Stone, sand and gravel: Quartz and 
un. Guedes 128 97 152 South Korea 82. 
Tale, steatite, soapstone, pyrophyllite....... 95 127 185 Mainland ‘Chins 57; South Korea 
Other nonmetals, n.e.s., slag, dross, and 
similar waste, not metal bearing......... 118 182 167 India 114; South Korea 33. 
MINBRAL FUBLS AND RELATED MATERIALS 
Carbon black. .......................... 4 6 8 United States 5. 
Coal and briquets: 
Anthracite... .. 2 LLL ee 1,436 1,457 1,801 Republic of South Africa 378; 
North Vietnam 284; South 
Korea 
Bitumi: Is: 
Hei © * coking coal, less than 8 per- 
Cc oe ewe ewes 12,900 16,958 19,794 Un States 18,259; Australia 
Heavy coking coal, more than 8 8 
ercent a3 6,601 6,817 10,417 Australia 4,381; U.S.S.R. 1,387. 
Other coking coal................ 4,350 7,198 9,650 Australia 5,380 
Lignite and lignite briqueta........... 2 15 26 Australia 15. 
Coke and semicoke.. ...................- 223 235 178 Australia 78; United States 56; 
Czechoslovakia 46. 
Gas, hydrocarbon (liquefied natural gas) 
thousand 42-gallon barrels.. bas — 620 
Petroleum: 
bor: d partly refined: 
rude 
thousand 42-gallon barrels.. 696,888 780,206 963,360 Iran 324,644; Saudi Arabia 
112,203; Kuwait 110,272. 
Partly refined............. do.... 61,872 99,290 89,613 Saudi Arabia 53,869; Kuwait- 
Saudi Arabia Neutral Zone 
80,618. 
Refinezy products: 
Naphtha................- do.... 10,504 19,868 28,817 Kuwait 6,510; Saudi Arabia 
Kerosine and jet fuel. do.... 820 1,120 1,541 Singapore 700. 
Distillate fuel oil.......... do.... 17,869 18,781 12,007 U.S.S.R. 8,458; Kuwait 1,611; 
Netherlands 1,1 109. 
Residual fuel oil........... do.... 71,742 90,925 96,598 Singapore 15, 843; Kuwait 14,334; 
Indonesia il 639. 
Lubricants. do.... 4.688 3,307 $8,808 United States 2,814. 
Liquefied petroleum gas....do.... 14,024 20,219 25,944 Erud 10, 975; Saudi Arabia 
Petroleum coke. .......... do.... 17,150 9,652 9,472 United States 8,685. 
Other. .-.-.----------2--- do.... r 611 r 852 1,037 United States 716. x 


r Re 


1 Excludes imports under Japanese—United States Mutual Defense Agreement or for account of U.S. 


military forces. 


2 Includes ferruginous manganese and manganese dioxide. 


3 Includes titanium slag. 


Source: Japan Ministry of Finance. Japan Exports and Imports, Commodity by Country 1967-69. 
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COMMODITY REVIEW 


METALS 


Aluminum.—While production of pri- 
mary aluminum registered another sub- 
stantial gain in 1969, it was still grossly 
short of meeting domestic demand esti- 
mated at 800,000 metric tons. Japan re- 
mained the world's fourth largest producer 
and third largest consumer of primary alu- 
minum. To supplement the foreign 
bauxite upon which producers are heavily 
dependent for raw material, significant 
quantities of alumina and unwrought alu- 
minum and alloys also had to be im- 
ported. Almost one-half of the bauxite and 
all of the alumina was provided by Aus- 
tralia, while Canada and the United States 
provided nearly three-quarters of the 
unwrought metal. Exports of semimanufac- 
tures were of some assistance in offsetting 
expenditures for raw materials imports. 


Alumina and primary aluminum prod- 
ucing facilities were believed to be as fol- 
lows at yearend: 


Annual capacity 
(thousand metric tons) 


Alumina Aluminum 
Mitsubishi Chemical Indus- 
tries, Ltd. 


Company and facility 


Naoetsu............... 2 112 
Nippon Light Metal Co., Ltd. 
Kambara.............. TOS 109 
Niigata NEM 59 
Shimizu... ............. 4 ia 
Tomakomai............ EET 
Showa Denko Co., Ltd 
Chiba: coe sz Soe 88 
Kitakata............... cc 48 
Omachi...............- eae 48 
okohama............. 840 MS 
Sumitomo Chemical Co., Ltd. 
Eikumote F 400 80 
ago yu T 
Nikama NOMEN E A cS 79 
Total .......-------- 1,196 666 


The principal addition to reduction ca- 
pacity during the year was Nippon Light 
Metal’s new 58,000-ton-per-year Tomako- 
mai plant on Kokkaido which started up 
in November well ahead of original plans. 
Until an adjacent alumina plant is com- 
pleted in 1972, foreign alumina is to be 
purchased for input material. Other major 
new primary capacity under construction 
in 1969 for completion in 1970 included 
Showa Denko's new 80,000-ton plant at 
Chiba in central Honshu; Sumitomo 
Chemical's new 58,000-ton facility at Toy- 
ama in north-central Honshu; and Mitsub- 


ishi Chemical’s 45,000-ton expansion of its 
existing Naoetsu plant in north-central 
Honshu. Mitsui Aluminum Industry Co., 
Ltd, a new producer, was to bring on 
stream its first plant, a 38,000-ton refinery, 
at Omuta on Kyushu. Imported alumina is 
to be processed until a nearby alumina 
plant can be completed in 1972. 

Overseas, Sumitomo Chemical and Showa 
Denko, already participants in a reduction 
plant under construction in New Zealand, 
requested that the planned 107,000-ton- 
per-year capacity be doubled. The same 
two concerns also agreed tentatively to be- 
come 25-percent-each partners in a 1.2-mil- 
lion-ton-per-year alumina plant to be built 
at Kimberly in northwestern Australia. 

Copper.—Domestic primary ingot pro- 
duction rose to another new high in 1969, 
holding the country’s position as the fifth 
largest copper refiner in the world. Despite 
increasing output of copper-bearing “ku- 
roku” ore domestic production of mine 
copper remained virtually stationary for 
the third straight year. As a consequence, 
more than twice as much foreign copper 
in ores and concentrates was imported, 
with the Philippines and Canada together 
providing slightly more than three-quarters 
of the total. Large amounts of unwrought 
copper, including blister copper (to sup- 
plement the indigenous blister output of 
501,000 tons) and refined copper, also had 
to be imported to satisfy domestic needs. 
Zambia was the largest single supplier of 
blister copper and accounted for two-thirds 
of the refined copper. Because of a tempo- 
rary supply-demand imbalance, the ex- 
traordinary export of 10,000 tons of refined 
copper was authorized by MITI in the last 
half of 1969. 

To help secure the estimated 950,000 
tons of new foreign copper now projected 
as necessary to meet demand in 1975, Jap- 
anese copper companies in 1969 effectively 
concluded with overseas ore producers the 
following important 10- to 15-year agree- 
ments scheduled to begin in 1971: With 
Atlas Consolidated Mining and Develop- 
ment Corporation in the Philippines for 
an additional 30,000 tons of mine copper 
per year from its Toledo workings on 
Cebu; with Compániá Minera Andina S.A. 
in Chile for 44,000 tons of copper-in-con- 
centrates yearly from its Rio Blanco de- 
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posit; and with Utah Construction & Min- 
ing Co. of the United States for 
45,000 to 50,000 tons of contained copper 
annually from its Vancouver Island property 
in British Columbia, Canada. Other major 
agreements reached involved the acquisition 
of at least 50,000 tons of mine copper per 
year for 12 years starting in 1972 from the 
Highland Valley deposit of Lornex Mining 
Corp. in British Columbia; about 95,000 
tons of copper-in-concentrate yearly for at 
least 10 years commencing in 1972 from 
the Bougainville property of Bougainville 
Copper Pty., Ltd., in the Solomon Islands; 
and at least 40,000 tons of contained cop- 
per annually beginning in 1973 from the- 
Ertsberg deposit of Freeport Indonesia, In- 
corporated, in West Irian. 


Smelting and refining facilities of the 
copper industry were believed to be as fol- 
lows at yearend: 


Annual capacity 


Company and facility (thousand metric tons) 


Smelting Refining 


Dowa Mining Co., Ltd. 


Kosak aa 40 40 
Okayama 12 18 
Furukawa Mining Co., Ltd. 
Shi... uc ions e 88 Sec 
Furukawa Electric Co., Ltd. 
IK 8 8 86 
Mitsubishi Metal Mining Co., 
td. 
Naoshima.............. 84 84 
Osaka... Lei ase 84 
Mitsui Mining and Smelting 
o., Ltd. 
III! AA 88 44 sa 
Takehara. ............. Ees 76 
Nippon Mining Co., Ltd. 
Hitachi................ 60 60 
Saganosek i 96 96 
Onahama Smelting and Re- 
fining Co., Ltd. 
Onaham aK 90 120 
Sumitomo Metal Mining Co., 
Ltd. 
Kunitomi.............. 16 Saath 
Niihama..............- 72 120 
Toho Zinc Co., Ltd. 
Onahama.............- 14 14 
AT 566 748 


Because of alleged weaknesses in compet- 
ing with the better supplied Nippon Min- 
ing and Sumitomo Metal Mining 
companies for foreign concentrates, Dowa, 
Mitsubishi Metal, and Mitsui Smelting an- 
nounced plans to coordinate their overseas 
acquisition activities. Additional coopera- 
tion in the area of smelting and refining 
operations was also mentioned as a possi- 
bility. While small amounts of stock were 
consequently exchanged among the three 
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companies, outright merger is not consid- 
ered likely. 

Efforts continued during the year to 
form a copper stabilization agency to pro- 
tect Japanese copper miners, processors 
and consumers against fluctuating world 
market prices. As now envisaged, the 
agency would be engaged principally in 
buying and selling copper on the London 
Metal Exchange. While neither the exact 
composition of the organization nor the 
source of all the extensive funding needed 
have yet been determined, MITI was lend- 
ing its guidance and assistance in the proj- 
ect. 

Ferroalloys.—In January, Japan Heavy 
Chemicals Industry Co., Ltd., was formed 
by Azuma Kako Co. Ltd. and Nippon 
Ferroalloys Co., Ltd., both affiliates of Ya- 
wata Iron and Steel Co., Ltd. Capitalized 
at $8.5 million, the new company had 
2,500 employees and an estimated 30 per- 
cent share of the ferroalloys market. Re- 
portedly, total ferroalloy producing capac- 
ity was 450,000 tons annually in five 
scattered plants at Oguni, Matsukawa, and 
Sakata in northern Honshu and Fushiki 
and Nomachi in north-central Honshu. In 
May the new company announced it would 
build a 70,000-ton-per-year high-carbon 
ferrochromium plant somewhere on Kyu- 
shu. 

Supply of ferrosilicon continued tight 
throughout 1969, spurring increases in pro- 
duction capacity in this specialized field. 
Nippon Carbide Industries Co., Ltd. began 
near midyear to produce ferrosilicon at a 
rate of 6,000 tons annually from a 15,000- 
kva furnace at its Uozu plant in north- 
central Honshu; a 5,500-kva furnace also 
was to start producing ferrosilicon there 
before yearend. Other significant furnace 
additions scheduled for completion during 
the year included Kureha Chemical Indus- 
try Co., Ltd.'s 36,000-kva unit at its Toy- 
ama plant, Toyo Electrochemical Co., 
Ltd.'s 15,000-kva furnace at its Kochi plant 
on Shikoku, a 15,000-kva furnace by Ube 
Industries Ltd., and a 10,000-kva furnace by 
Joetsu Electric Furnace Co., Ltd. 

Nippon Electrical Industry Co. Ltd, 
completed in December a 536,000-kva fur- 
nace at a 100, 000-ton-per-year ferroman- 
ganese plant it was building at Anan on 
Shikoku. Nippon Steel Tube Co. Ltd., 
began construction near yearend of a large 
new electric furnace at its ferrosilicon and 
silicochromium plant at Toyama. Intended 
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to replace 11 existing smaller units, the 
new furnace is tó manufacture up to 
56,000 tons yearly of silicochromium. 

Among the minor ferroalloys produced 
in 1969 were 2,495 tons of ferromolyb- 
denum, 1,154 tons of ferrotungsten, and 
2,137 tons of ferrovanadium. 

Iron and Steel.— Japan's 1969 crude steel 
output, while still well below that of the 
United States and the U.S.S.R., easily ex- 
ceeded the combined output of the next 
two producing countries (West Germany 
and United Kingdom). Pér capita produc- 
tion reportedly was 813 kilograms, higher 
than the United States. About 77 percent 
of all steel was produced by basic oxygen 
furnaces (BOF's), 17 percent by electric 
furnaces, and 6 percent by open-hearth 
furnaces. Most (97 percent) of the steel 
manufactured was rolled, with the remain- 
der forged or cast. Total crude steel capac- 
ity was estimated at 89.2 million metric 
tons annually, and pig iron capacity at 
57.4 million tons. 

Total employment in the steel industry 
averaged about 340,000 during the year, 
including about 263,000 production work- 
ers and 77,000 administrative, clerical, and 
technical personnel. The average direct 
hourly wage (including bonuses) for all 
steel industry employees in 1969 was $1.29, 
an increase of 17.2 percent over that of 
1968. This compared favorably with na- 
tional nonagricultural increase of 15.8 per- 
cent. Steel industry productivity increased 
about 21 percent, against an approximate 
15 percent rise for all mining and manu- 
facturing. Overall investment in the steel 
industry in fiscal 1969, as estimated at 
yearend by industry sources, was $1,812 
million. 

During the year the steel industry con- 
sumed about 93.9 million tons of iron- 
bearing materials, including a relatively 
unimportant 8.9 million tons of domesti- 
cally produced ore, iron sands, and pyrite 
sinter. Approximately 75 percent of all 
iron materials were first sintered or pelle- 
tized. About 1.1 million tons of principally 
(70 percent) foreign manganese ore and 
32.9 million tons of indigenous limestone 
were used. Coal consumption was 47.0 mil- 
lion tons, 8$ percent of which was im- 
ported. Coke use totaled 32.9 million tons, 
including receipts from  gasplants and 
other nonsteel industry producers. About 
51.6 million tons of predominantly (87 
percent) domestic scrap was consumed. Pe- 
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troleum and electric power use totaled 50.6 
million barrels and 41.0 billion kilowatt- 
hours, respectively. 


The steel industry contributed favorably 
again to the national balance of payments, 
with exports of primary and semimanufac- 
tured steel products outweighing imports 
of raw materials such as iron ore, coking 
coal, petroleum, scrap, and pig iron. Ac- 
cording to Government sources, the result- 
ing surplus in fiscal 1969 (April 
1969-March 1970) amounted to $257 mil- 
lion. If exports of manufactured steel 
products such as machinery were included, 
an additional estimated $700 million in 
foreign exchange was provided by the in- 
dustry. 


Consumption and Trade.—Despite 
another high export level in 1969, the do- 
mestic market still consumed approxi- 
mately 75 percent of steel output or an 
estimated 61.3 million tons of crude steel 
equivalent. Construction activity, spurred 
by Government spending for public works 
and official support of residential housing 
construction, accounted for about 50 per- 
cent of the national demand. Shipbuilding, 
the automobile industry, and the manu- 
facture of industrial machinery absorbed 
slightly less than 10 percent each of domes- 
tic consumption. Exports again accounted 
for slightly more than 25 percent of pro- 
duction in terms of crude steel equivalent. 

According to the Japan Iron and Steel 
Federation, Japanese iron and steel exports 
rose again in 1969 to a record high of 16.0 
million tons, worth $2,297 million. Boom- 
ing world steel markets were primarily re- 
sponsible for the increases of 21 percent by 
quantity and 27 percent by value over the 
previous year. The largest amount of ex- 
ports, 6.3 million tons valued at $929 mil- 
lion, again went to North America. 
Largely because of the voluntary quota on 
shipments to the United States, however, 
North American shipments dropped 13 
percent by weight, although only 1 percent 
by value. About 5.4 million tons valued at 
$751 million was sent to Far Eastern coun- 
tries, where the largest destination by far 
was mainland China (1.3 million tons and 
$173 million). Europe was the recipient of 
a greatly increased 22 million tons valued 
at $292 million, followed by South Amer- 
ica (1.2 million tons and $168 million) Af- 
rica (0.5 million tons and $89 million) ; 
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and Oceania (0.4 million tons and $68 
million) .? 

Exports to the United States during 1969 
reportedly totaled 5,411,000 metric tons, 
apparently 4 percent in excess of the vol- 
untary Japanese quota of 5,216,000 tons 
originally agreed upon by parties in both 
countries. Small nonintegrated Japanese 
producers not considering themselves 
bound by the agreement and reluctant to 
lose the lucrative U.S. market were respon- 
sible for 114,000 tons of the overshipments. 
The remaining 79,000 tons consisted of the 
first deliveries of 460,000 tons of pipe for 
the North Slope pipeline in Alaska. Argu- 
ing that the pipe contracts had been 
awarded Japanese firms in the absence of 
U.S. productive capability and that the 
pipes should therefore be considered out- 
- side of the quota, Japanese negotiators 
apparently were successful in obtaining 
agreement that the 1969 pipe shipments 
were exempted. The quota for 1970 was 
informally set at 5,370,000 tons, which 
included a 5-percent increase over the 1969 
quota minus the 114,000-ton overshipment 
by small producers. The status under the 
quota agreement of the remaining 381,000 
tons of pipe destined for Alaska was left 
undecided. 


Structure —Of the nine integrated steel- 
makers operating at yearend 1969, six 
dominated the industry, accounting for 
approximately 94 percent of pig iron pro- 
duction and 79 percent of crude steel 
output. These six with their respective 
shares of national steel production and 
approximate world rankings among private 
steel producers, were as follow: 


National 
steel World 
output ranking 
share 
(percent) 
Yawata Iron and Steel Co., 

Ltd. uunc edv. oec ay 19 8 
Fuji Iron and Steel Co., Ltd.. 17 4 
Nippon Steel Tube Co., Ltd.. 14 6 
Kawasaki Steel Cord 12 7 
Sumitomo Metal Industries, 

IC! · mw . uU 12 8 
Kobe Steel Works, Ltd 5 25 

Heer. ee bie 21 XX 
Totil- drei 100 XX 


XX Notapplicable. 


At yearend 1969, 19 of the 22 existing or 
planned integrated plants belonged to the 


six major companies. These induded the 
two largest operating plants—the 9.0-mil- 
lion-ton-per-year Wakayama plant of Sumi- 
tomo Steel and the 8.0 to 8.5-million-ton 
Fukuyama plant of Nippon Steel Tube. In 
March, Sumitomo Steel completed the first 
major production facility—a  1.8-million- 
ton-per-year hot strip mill—at its new 
Kashima plant in central Honshu. In addi- 
tion to Kashima, three of the operating 
integrated plants (Fukuyama, Kawasaki 
Steel's Mizushima, and Yawata Steel's Kim- 
itsu) had docking facilities capable of 
receiving 100,000-deadweight-ton vessels. 

All of the major companies were prepar- 
ing or had underway sizable expansion 
schemes aimed at meeting a 1975 steel 
demand estimated at 150 to 160 million 
tons. Together these projects would lift 
the crude steel capacity of at least nine of 
the integrated plants to a minimum of 10 
million tons annually. Joint plans for 
Yawata Steel and Fuji Steel called for rais- 
ing four plants, one of which (Oita) has 
yet to begin integrated operations, into the 
11- to 12-million-ton range. 

The most ambitious and ingenious indi- 
vidual projects, however, were those of 
Nippon Steel Tube. These involved the 
expansion of Fukuyama's capacity well 
beyond the 12-million-ton mark; and the 
erection of blast furnaces, crude steelmak- 
ing facilities, and roughing mills on an 
artificial island in Tokyo Bay. The island, 
now primarily a company raw materials 
unloading and storage area, is to be con- 
nected by tunnel with the three still 
largely independent onshore units of 
Nippon Steel Tube’s Keihin plant. Unfin- 
ished steel is to be sent from the island 
via the tunnel to the three units for roll- 
ing. As at present, the Kawasaki unit will 
continue to roll tubular products, Mizue, 
hot and cold coils and sheets; and Tsu- 
rumi, plates and large diameter pipes. 
Existing pig iron and crude steelmaking 
facilities, now operating at each of these 
units, however, will be phased out. 

As part of obtaining consent for a 1970 
merger, Yawata Steel and Fuji Steel agreed 
to carry out various measures intended to 
strengthen, principally at their own 
expense, their closest competitors in the 
production of cast iron, rails, tinplate, and 
sheet piles. Yawata Steel engaged to sell 


? U.S. Embassy, Tokyo, Japan. State Department 
Airgram 459, May 15, 1970, pp. 1-10. 
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the cast-iron-producing Higashida No. 6 
blast furnace at its Yawata plant to Kobe 
Steel, and Fuji Steel, the railmaking facili- 
ties of its Kamaishi plant to Nippon Steel 
Tube. Ownership of Yawata Steel's tin- 
plate-manufacturing subsidiary, Toyo 
Kohan Co. Ltd. was to be effectively 
transferred to Nippon Steel Tube. Tech- 
nology for the making of sheet piles was 
to be made available by Fuji Steel to 
Kawasaki Steel and by Yawata Steel to 
Nippon Steel Tube. 

New Equipment and Technology.—Eight 
new blast furnaces were blown in during 
1969, bringing the yearend operable total 
(with retirements) 
the new furnaces had working capacities 
exceeding 2,600 cubic meters and were 
capable of producing at least 6,000 tons 
daily of pig iron. The largest, with 7,000- 
ton capacities, were the 2,924-cubic-meter 
No. 3 furnace placed in operation in April 
at Fuji Steel's Nagoya plant and the 3,- 
016-cubic-meter No. 3 unit which began 
functioning in July at Fukuyama. 

Average pig iron ratio of all furnaces 
(daily iron output in metric tons per 
cubic meter) increased from approximately 
1:1.72 in 1968 to 1:1.79 in 1969. During 
November the 2,857-cubic-meter No. 2 fur- 
nace at Mizushima produced an average 
7,005 tons daily for a ratio of 1:2.45; the 
iron charge consisted of about 75 percent 
esinter and pellets and 25 percent sized ore. 
The charge for all Japanese furnaces was 
about 62 percent sinter, 13 percent pellets, 
and 25 percent sized ore. The national 
ratio of coke consumed to pig iron pro- 
duced dipped slightly below the 500 kilo- 
gram level for the first time. 

Full scale testing operations were con- 
ducted during midyear at the No. 3 
furnace of Fuji Steel’s Hirohata plant on a 
point Fuji Steel-Texaco Development Corp. 
gas injection process. Residual fuel oil is 
cracked with oxygen and steam to produce 
a gas at 1,000° C plus which is then blown 
into the furnace as a reductant. In addi- 
tion to lowering coke demand, use of the 
stock (reducing zone) instead of the 
hearth (combustion zone) as the entry 
point for the gas allegedly increases a fur- 
nace’s thermal efficiency. Results were suf- 
ficiently encouraging that further tests 
were scheduled at a new very high-pressure 
furnace to be completed at Hirohata in 
mid-1970. 

Approximately nine new BOF' were 


to about 62. Five of. 
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added during 1969, bringing the total to 
about 76 with an annual estimated capac- 
ity of 73 million metric tons. Five of those 
newly erected had minimum internal 
capacities of 350 cubic meters and outputs 
of at least 220 tons per heat. The average 
hourly output of all BOF's in 1969 
exceeded 190 tons and the average steel- 
making time was about $6 minutes. The 
proportion of killed steel to total BOF 
production rose to 24 percent. At Fuji 
Steel's Muroran plant the three 100-ton- 
plus BOF's of the No. 2 steelmaking ship 
allegedly set monthly records during 
November by operating for 2,711 heats at 
an average heat time of 27 minutes. This 
surpassed the previous mark of 2,685 heats 
set by the three 90-ton BOF's of the 
Keihin plant in October. 

Also at Murorna, chromium stainless 
steel was being produced on a limited but 
fairly regular basis from a 50-ton BOF at 
the No. 1 steelmaking shop. Nisshin Steel 
Works Co., Ltd., a small integrated produ- 
cer, completed in December, 2 small BOF's 
at its nonintegrated Shunan stainless steel 
plant. These were to manufacture stainless 
steel from pig iron produced in the plant’s 
electric furnaces. 

Total national continuous casting capac- 
ity was estimated at 4.5 to 5.0 million 
metric tons annually at yearend in about 
26 machines. The largest of the five-odd 
units reportedly erected in 1969 was a 
two-strand, vertical, Hitachi-type machine 
completed near midyear at Fuji Steel's 
Kamaishi plant to cast up to 25,000 tons 
monthly of ordinary steel blooms. At 
Keihin a one-strand, Mannesmann-Bohler, 
S-curved machine allegedly established 
another record by having operated for two 
full years without breakout. At yearend 
the unit was approaching the mark of 
10,000 casts without interruption. 

The more conventional roughing mills 
continued to be built as well. The three 
principal additions were Fuji Steel’s second 
unit at Nagoya; Kawasaki Steel's second 
unie at Mizushima; and Nippon Steel 
Tube's second unit at Fukuyama. Initial 
annual output capacities of the new units 
were in the 1.4- to 1.5-million-ton range, 
but all apparently were to be at least dou- 
bled later. 

The new hot strip mills were completed, 
bringing the total to 17 with an annual 
capacity of about 31 million tons. The 
total 1969 additions included the pre- 
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viously mentioned, fully automated and 
computerized, 65-inch-wide unit with a top 
rolling speed of 4,300 feet per minute, 
installed at Sumitomo Steel's Kashima 
plant, allegedly the first hot strip mill 
with 13 (six roughing and seven finishing) 
stands; and a 90-inch-wide mill with 11 
stands which was erected by Yawata Steel 
at Kimitsu. At Fukuyama, Nippon Steel 
Tube claimed that an 80-inch-wide hot 
strip mill produced a monthly record of 
407,000 tons during October. 

In cóld rolling, the most important addi- 
tions were a five-stand, four-high, 68-inch- 
wide cold tandem mill constructed by 
Kawasaki Steel at Mizushima; and two sets 
of four Sendzimer mills each in tandem, 
installed at the Shunan plant of Nisshin 
Steel Co., Ltd., and the Sagamihara plant 
of Nippon Metal Industry Co, Ltd. 
respectively. 

A subcommittee of the Atomic Energy 
Committee of the Japan Iron and Steel 
Institute was established in late 1969 to 
actively promote the use of atomic energy 
in the steel industry. No significant 
new technological advancements were an- 
nounced during the year in this area, 
however. Reportedly, interest in the devel- 
opment of low-temperature processes for 
direct reduction of iron ore to steel was 
slackening. On the other hand, research 
allegedly was accelerating on the discovery 
of methods to eliminate the cooling and 
reheating stages of slabs between roughing 
and finishing mills. Use of very high 
power electric-arc furnaces for the commer- 
cial production of steel was initiated in 
September when Kobe Steel began operat- 
ing at its Kobe plant a 70-ton-per-charge 
unit using 42.000-kilovolt-ampere current. 

Lead and Zinc.—Production of primary 
lead and zinc rose strongly again in 1969. 
The increase in smelter lead moved Japan 
into the group of third-ranking world 
producers after the United States and the 
U.S.S.R. The growth in refined zinc solidi- 
fied the country's position as the third 
largest zinc ingot producer. As domestic 
output of mine lead and zinc increased 
only marginally, imports of ores and con- 
centrates mounted. Approximately four- 
fifths of all foreign lead concentrates and 
about three-quarters of all zinc concentrate 
imports came from Peru, Australia, and 
Canada. Exports of unwrought and semi- 


manufactured zinc almost half of which 
went to the United States, reached another 
new high. 

Toho Zinc Co., Ltd., the leading zinc 
ingot producer, had output from its 
Annaka refinery—the country’s largest—in 
central Honshu restricted near midyear by 
MITI. Reportedly, this was to alleviate a 
pollution problem caused by the discharge 
of cadmium wastes. Expansion plans were 
then changed by Toho Zinc from enlarge- 
ment of Annaka to establishment of a new 
60,000-ton-per-year refinery at Onahama in 
northern Honshu. Meanwhile, Japan's 
second Imperial Smelting Process lead - zinc 
plant went on stream at Hachinohe in 
northern Honshu early in 1969. The facil- 
ity, a joint venture of six Japanese compa- 
nies in which Mitsui Mining and Smelting 
Co., Ltd. has the largest (50 percent) 
interest and management control, was by 
yearend already producing above its origi- 
nally announced zinc capacity with addi- 
tional production capability under con- 
struction. 


Processing facilities of the lead and zinc 
industries were approximately as follows at 
yearend: 


Annual capacity 
Company and facility 


Lead Zine 
Dowa Mining Co., Ltd.: 
osaka...............- 2 18 
Hachinohe Refining Co., Ltd.: 
Hachinohe. ............ 28 64 
Mitsubishi Cominco Smelting 
Co., Ltd.: 
Naoshima.............. 86 zas 
Mitsubishi Metal Mining Co., 
Akif sm 102 
Hosokura.............- 20 
Mitsui Mining and Smelting 
o., Ltd.: 
Hikoshima............- ius 60 
Kamioka............... 20 56 
Mike E 16 
Takehara.............. 10 EUN 
Nippon Mining Co., Ltd.: 
Mikkaichi............. des 108 
Saganoseki............. 29 sus 
Nippon Soda Co., Ltd.: 
E E E see 5 
Sumiko Imperial Smelting 
Process Co., Ltd.: 
Harima...............- 80 
Sumitomo Metal Mining Co., 
Ltd. 
Kumitomi............- 20 P 
Toho Zinc Co., Ltd.: 
Annaka............-... TM 174 
Chigirishima. .......... 54 "uS 
Poti! Ros vezz 254 752 


(thousand metric tons) 
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Nickel.—Sumitomo Metal Mining Co. 
Ltd.—one of Japan's two nickel ingot 
producers—overhauled furnaces at its Shi- 
sakajima smelter on Shikoku and instituted 
previously announced plans to expand 
capacity. Sumitomo Metal additionally 
arranged for a subsidiary, Dai Nippon 
Mining Co., Ltd., to change over its small 
smelter at Hachimori in northern Honshu 
from the processing of domestic copper 
ores to the treatment of foreign (Austra- 
lian) nickel sulfide concentrates. Up to 
5,000 tons annually of 70 percent nickel 
matte is to be shipped from there to Sum- 
itomo Metal's Niihama refinery on Shi- 
koku. Electrolytic capacity of Niihama is 
being raised to accommodate the greater 
output from the Hachimori and adjacent 
Shisakajima smelters. Shimura Chemical 
Industry Co., Ltd.—the other ingot produ- 
cer—reportedly also was increasing capacity 
at its Amagasaki refinery in southern 
Honshu. 

All five ferronickel manufacturers were 
pursuing expansion plans. Shimura Chemi- 
cal completed in April one 16,000-kva elec- 
tric furnace with an annual capacity of 
5,400 tons (in terms of nickel content) at 
a new plant a Muroran (originally 
planned at Sapporo) on Hokkaido and 
immediately began construction. of a 
second similar unit. Sumitomo Metal 
announced plans to expand its Hyuga fer- 
ronickel plant on Kyushu from its present 
14,000-ton-per-year capacity to about 26,000 
tons. Nippon Metallurgical Co., Ltd. leased 
in October the Toyama plant of Showa 
Denko Co., Ltd. and began producing 
2,400 tons annually of ferronickel from a 
9,600-kva furnace; plans have been made 
to radically increase this output. In Octo- 
ber, Nippon Mining Co., Ltd. reportedly 
completed installation of new equipment 
at its Saganoseki refinery aimed at raising 
ferronickel capacity to about 17,000 tons 
annually. 

At yearend, the merger of Pacific Nickel 
Co., Ltd., with approximately one-quarter 
share of the ferronickel market, and Nisso 
Steel Manufacturing Co., Ltd. a small 
producer of special steels and ferroalloys, 
into a single ferronickel company with a 
dominant one-third market position, was 
imminent. Capacity of the new 6,000-ton- 
per-year plant completed late in 1969 by 
Pacific Nickel at Hachinohe in northern 
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Honshu was to be increased to approxi- 
mately 14,000 tons. 

Tin.—As the world's second largest con- 
sumer of tin, Japan continued to rely 
largely on foreign (principally Malaysian) 
metal to meet demand. In 1969, imports of 
tin topped 31,000 long tons, roughly 55 
percent more than that in 1968. The most 
important use was in electroplating. At 
yearend there were some nine tinplate 
lines in operation. Mitsubishi Metal 
Mining Co., Ltd., was the largest of the 
several small indigenous metal producers. 
Concentrates from the company’s Akenobe 
and Ikuno mines in southern Honshu were 
smelted in an electric furnace at Ikuno 
and shipped to its Naoshima facility for 
refining. 

In June, the International Tin Research 
Council, in collaboration with the Japan 
Mining Industry Association, opened the 
Japan Tin Centre in Tokyo. 

Titanium.—A third titanium sponge 
manufacturing company was organized in 
December when Nippon Soda Co., Ltd., 
and Teijin Ltd. formed New Metals Indus- 
tries Co. to produce about 2,200 tons 
annually of sponge for export to the 
United States. A new, claimedly cheaper, 
single-step reduction process using metallic 
sodium will be employed at a new plant 
to be completed early in 1971 at Nakago 
in northwestern Honshu. Both the existing 
sponge producers, Osaka Titanium Co., 
Ltd. (annual capacity about 4,800 tons) 
and Toho Titanium Co., Ltd. (approxi- 
mately 4,200 tons) use the allegedly more 
expensive two-step Kroll magnesium reduc- 
tion process. Together they exported about 
two-thirds of 1969 sponge production; 
approximately four-fifths of exports went 
to the United States. 

Uranium.—With the need for uranium 
oxide to fuel atomic powerplants projected 
to rise to at least 5,600 metric tons per 
annum by 1979, and because of severely 
limited domestic reserves, the Govern- 
ment’s Power Reactor and Nuclear Fuel 
Development Corp. was drawing up a 5- 
year program to obtain foreign uranium. 
The plan will begin to operate in April 
1970, and apparently will attempt to lessen 
Japan's present dependency on North 
American (particularly Canadian) sources 
of supply. This reliance was heightened 
late in 1969 when Tokyo Electric Power 
Co., Inc., agreed to purchase from Cana- 
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da's Denison Mines, Ltd. 15,000 metric 
tons of urnaium oxide over the period 
1974-84. 

During the plan's first phase intensive 
investigation is to be undertaken in 
Canada (British Columbia), the Demo- 
cratic Republic of the Congo (Kinshasa) 
and Niger, and basic surveys are to be car- 
ried out in Angola, Australia, Nigeria, Sen- 
egal, Thailand, and some other provinces 
of Canada. Joining the nine power and six 
metal mining companies already engaged 
in overseas exploration will be at least 
three coal mining companies seeking to 
diversify their activities. Included in the 
plan is the initial establishment in 1970 of 
a domestic mill which is to eventually pro- 
duce as much as 130 tons annually of 
urnaium oxide. Indigenous reserves of 
minable (0.1 percent uranium oxide, 
excluding a reported find near midyear 
Yamaguchi  Prefecture in southwestern 
Honshu, were estimated in 1969 at 2,500 
tons. 

Other Metals.—Japan was a major world 
producer or consumer of a great many 
other metals. Because of its considerable 
nonferrous base metal smelting and refin- 
ing capacity, the country ranked second 
internationally in the production of 
byproduct bismuth and cadmium, third in 
selenium, and fourth in tellurium. Its pri- 
mary metal outputs of gold, magnesium 
(fifth), mercury (eighth), silver, and ti- 
tanium (second) also rated among the 
world's largest. 

As a mine producer Japan ranked highly 
in outputs of gold, mercury, silver, and 
tungsten. Nevertheless, in most cases indi- 
genous metallic ore outputs were not capa- 
ble of keeping pace with growing national 
needs; in many instances production levels 
stagnated or actually declined. The sub- 
stantial amounts of foreign metals, usually 
in the form of concentrates, that had to be 
imported as a consequence helped make 
the country the world's greatest importer 
of metallics. 

Antimony concentrate and molybdenite 
were imported to supplement the small 
mine outputs of these ores. Large amounts 
of high-quality manganese and ferruginous 
manganese ores were imported to supple- 
ment the fairly substantial but nevertheless 
quite inadequate domestic production of 
ferruginous manganese ore. To compensate 
for the negligible refractory-grade chromite 
output, much high-grade chromite had to 


be imported. Tungsten metal producers 
relied on concentrate imports for some- 
what over half of their raw material, and 
titanium manufacturers on foreign titanium 
concentrates (mainly ilmenite but also 
some rutile) for all of their supply. Mer- 
cury imports were almost four times 
smelter output, while gold imports, initi- 
ated in 1967 for the first time since World 
War II, exceeded by somewhat more than 
a 25:1 ratio refinery output from both 
domestic and imported concentrates. 


NONMETALS 


Fertilizers.—The important nitrogenous 
and phosphatic sectors of Japan's chemical 
fertilizer industry—third-ranking in world 
—continued to grow. The first ammonia 
and urea units under the current “second 
phase” nitrogenous fertilizer expansion 
program came on stream at Sakai near 
Osaka in southern Honshu. Both the 
butane- and naphtha-fed 1,000-ton-per-day 
(272,000 tons annually) ammonia unit, 
and the 1,500-ton-per-day urea facility 
belonged to Mitsui Toatsu Chemicals, Inc. 
Completion of the six other ammonia 
units of roughly similar size under con- 
struction at yearend (at least four of 
which will have any accompanying urea 
plant) is expected to raise total ammonia 
capacity in these "second-phase" facilities 
to 7,600 tons daily or 2.1 million tons 
annually. Considerable scrapping of older 
producing units is to proceed concurrently. 
In April, before scrapping began, existing 
ammonia facilities consisted of 31 units 
with individual capacities ranging from 65 
to 675 tons daily and a total capability 
slightly exceeding 9,000 tons. The new 
urea plants being built under the “sec- 
ond-phase" program will have a total daily 
capacity of at least 6,100 tons; many older 
urea plants are also being demolished. 

Some progress was reported on the 
major phosphatic fertilizer complex being 
built at Niigata in north-central Honshu. 
Dam Kako Co., Ltd., completed pilot plant 
testing operations there and began con- 
struction of an installation to produce 
annually 50,000 tons each of potassium sul- 
fate and compound fertilizers using indi- 
genous ammonium sulfate and Israeli 
potassium chloride as raw materials. At 
Toyama Nissan Chemical Industries, Ltd., 
apparently brought on stream a 100,000- 
ton-per-year nitrophosphate plant intended 
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to replace and augment some of its older, 
smaller facilities elsewhere. Nippon Phos- 
phoric Acid Co., Ltd., evidently started up 
68,000-ton-per-year phosphoric acid and 
136,000-ton-per-year diammonium phos- 
phate facilities at Goi near Chiba in 
south-central Honshu. A new $3,000-ton- 
per-year phosphoric acid plant was to have 
been put into operations by Toyo Soda 
Manufacturing Co., Ltd., next to its simi- 
lar but smaller facility at Tonda in south- 
ern Honshu. 

Sulfur and Pyrites.—Failure of new 
petroleum desulfurization facilities to 
recover as much sulfur as anticipated, cou- 
pled with dwindling output from elemen- 
tal sulfur mines, changed the expected sit- 
uation of a healthy sulfur surplus in 1969 
to one of approaching deficit. Sulfur recov- 
ery capacity at refinery desulfurization 
units rose from 415,000 tons to 526,000 
tons annually, but actual sulfur recovered; 
while roughly double that of 1968, was 
still only about 142,000 tons. With two of 
the country’s larger elemental sulfur mines 
(Matsuo and Kusatsu) no longer function- 
ing because of bankruptcy, output of ele- 
mental sulfur form mines fell 22 percent 
to 204,000 tons. As a result, only about 
29,000 tons of sulfur was exported by 
Japan Sulfur Export Co., Ltd., a Govern- 
ment-backed association of 21 sulfur-pro- 
ducing oil firms and seven mining compa- 
nies formed in July to handle the orderly 
overseas disposal of substantial surpluses. 

Growing demand by the sulfuric acid 
industry for more sulfur-bearing raw mate- 
rials placed a heavy strain on its tradi- 
tional sources—pyrites and flue gases. 
During the year a number of major new 
acid units were built, including one by 
Dowa Mining Co. Ltd., at Okayama in 
southern Honshu having an annual capac- 
ity of 330,000 tons. These raised total sul- 
furic acid capacity, despite the concomitant 
closure of numerous older units, to 
approximately 7.3 million tons annually. 
Production of sulfide (largely pyritic) ores, 
in which Japan allegedly leads the world, 
provided an estimated 1.9 million tons of 
sulfur for acidmaking. This output, appar- 
ently only marginally higher than in 1968, 
accounted for about 60 percent of the raw 
materials used. The remaining 40 percent 
came principally from copper smelter 
gases. At least one large new sulfuric acid 
facility scheduled to begin operations in 
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1970 is planning to use elemental sulfur as 
raw material. 

Other Nonmetals.—Japan produced a 
considerable variety of nonmetallics, some 
of them in great abundance. Output of 
talc-soapstone-pyrophyllite, of which pyro- 
phyllite was by far the most important 
component, accounted for approximately 
37 percent of world supply. Japanese feld- 
spar output, including substitutes, ranked 
about eighth internationally, constituting 
approximaely 3 percent of global produc- 
tion. 

The nation remained a great world 
importer of nonmetallic ores, however. 
There was total dependence on foreign 
suppliers for magnesite for refractory use, 
phosphate rock for fertilizer production 
and mica. To supplement quite inadequate 
domestic outputs, heavy reliance was 
placed on imports of asbestos for the con- 
struction industry, salt for the chemical 
industry, high-grade talc for porcelain and 
toiletries manufacture, graphite (both 
amorphous and crystalline) , and soapstone. 
Substantial but still deficient production 
levels were complemented by foreign barite 
used in the petroleum industry, kaolin 
consumed by the ceramics industry, high- 
grade gypsum used in construction and 
sand consumed in glassmaking. 

Nonmetallic exports were mostly of man- 
ufactured products. These included princi- 
pally cement and nitrogenous fertilizers, of 
which the country has been a leading 
international exported for some years. The 
principal exception to the above was in 
elemental iodine, where Japan was again 
the world's largest producer and shipper. 


MINERAL FUELS 


Coal.—The new 5-year, $1.2 billion Gov- 
ernment sponsored and subsidized coal 
industry rehabilitation program went into 
operation officially in May. Approximately 
$311 million, or about 85 percent of the 
industry's total indebtedness, was absorbed 
outright. Assistance in the form of grants 
and no interest loans was being extended 
for the servicing of remaining debt, subsi- 
dizing operating costs, improving the over- 
all conditions of miners, facilitating the 
closing down of inefficient mines, and 
rehabilitating areas where pit closures 
affect local economies. 

Substantial reorganization of the indus- 
try structure proceeded in connection with 
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the new program. Of the 16 major compa- 
nies which accounted for 73 percent of 
1969 output, two announced that they 
would close down completely. Others 
revealed such diverse plans as splitting up 
into smaller concerns, concentrating 
entirely on coal to the exclusion of all 
other activities, or diversifying into such 
different fields as overseas uranium or 
petroleum exploration. Mitsui Mining Co., 
Ltd., the largest producer, decided to reor- 
ganize its offshore Miike colliery on 
Kyushu to emphasize output of coking 
coal. The colliery, which produced about 
6.4 million tons of bituminous coal in 
1969, was to virtually double coking coal 
output to 3.0 million tons annually while 
reducing steam coal production some 45 
percent to 2.5 million tons. During the 
year the number of mines operated by the 
major companies dropped from 40 to 
about 30. Overall, the number of active 
mines decreased from 150 to 110. 

Total output of coal decreased 5 per- 
cent. Bituminous steam coal fell 5 percent 
to 30,712,000 tons; anthracite 18 percent to 
1,225,000 tons; and natural coke 27 percent 
to 304,000 tons. Bituminous coking coal 
production increased marginally to 
12,449,000 tons. Hokkaido produced 48 per- 
cent of all coal; Kyushu 41 percent; and 
Honshu 11 percent. By far the most 
important field was Ishikari on Hokkaido, 
which accounted for about 38 percent of 
total output, 31 percent of bituminous 
steam coal and 59 percent of bituminous 
coking coal. The number of permanent 
workers declined from about 79,000 to 
64,000, while overall productivity rose from 
1,788 kilograms per man-shift in 1968 to 
2,031 kilograms per man-shift in 1969. 

Total coal consumption in 1969 was 86.6 
million tons, including 45.3 million tons 
indigenously produced and 41.3 million 
tons imported. The steel industry (53 per- 
cent) and public utility powerplants (28 
percent) accounted for most of use; the 
former consumed directly 92 percent of 
foreign coal and the latter 53 percent of 
domestic coal. 


With steel industry demand—estimated 
at somewhat more than 45 million tons in 
1969—forecast to rise sharply, increasing 
interest was shown in developing overseas 
supply sources. By yearend an estimated 
180 million tons of Canadian coal and 150 
million tons of Australian coal had been 
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contracted for over periods ranging up to 
17 years. Important Canadian agreements 
reached during 1969 called for the delivery 
by Fording Coal Limited of 45 million 
tons from a British Columbia property 
over 15 years starting in 1970. In Aus- 
a 24-million-ton supplement to a previous 
contract signed with a Canadian subsidiary 
of the Kaiser Steel Corp. of the United 
States for the shipment of 45 million tons 
over 15 years starting in 1970. In Aus- 
tralia an agreement was reached with Cen- 
tral Queensland Coal Associates, a subsidi- 
ary of Utah Construction and Mining Co. 
of the United States, for the purchase of 
85 million tons during 13 years commenc- 
ing in 1971. 

Late in December, 11 coal mining com- 
panies joined with 10 steel companies to 
form the Japan Overseas Coking Coal 
Development Co., Ltd. Initial operational 
plans call for intensive prospecting in 
western Canada. Also in December, Japa- 
nese requirements for the very high-quality 
coking coal, which stil can only be 
obtained in bulk from the United States, 
resulted in tentative agreement to loan $25 
million to Island Creek Coal Co. to open a 
new mine in Virginia. This is to produce 
30 million tons over a 15-year period for 
the Japanese market. The project is alleg- 
edly unprecedented in Japanese-U. S. min- 
erals trade, representing the first large-scale 
Japanese loan to a wholly owned U.S. 
company for mine development. 


Petroleum.—Consumption.—Demand rose 
again in 1969, with domestic refined prod- 
uct consumption up approximately 20 per- 
cent to 1,051 million barrels. This kept 
Japan in third place in world consump- 
tion. Breakdown of product use was as fol- 
lows: 


Consump- Increase 
tion over 1968 


Product (million consump- 
barrels) tion 

(percent) 
Gasoline 114 14 
Naphtha..................- 129 37 
Kerosine and jet fuel 81 28 
Distillate fuel oil... 117 14 
Residual fuel oil. ........... 500 18 
Liquefied petroleum gas 78 24 
Al ³ĩͤ ooo 82 14 
Total-.2: eccL 1,051 20 
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Of the 31 marketers the most important 
were, with their percentage of domestic 
product market (excluding liquefied petro- 
leum gas): Nippon Oil Co., Ltd. (15.9); 
Idemitsu Kosan Co., Ltd. (19,4); and the 
Government-backed Kyodo Oil Co., Ltd. 
(9.4). Inability of Kyodo Oil to occupy a 
growing share of the market or show prof- 
its led to a major shakeup during the 
year. This failure was in spite of a contin- 
ued Government favoritism in extending 
low-cost loans and granting refinery expan- 
sion permits which had allowed Kyodo Oil 
to acquire 15 percent of the national refin- 
ing capacity. The most important immedi- 
ate change involved increasing the offtake 
prices for products from the 4 refining 
affiliates of Kyodo Oil. Other anticipated 
reforms include the infusion of fresh capi- 
tal, reorganization of the company’s mar- 
keting system, and greater cooperation 
among its affiliates. 

The Overall Energy Council’s Committee 
on Desulfurization of Fuels recommended 
in December that the sulfur content of 
fuel oil consumed in present or future 
industrial areas be lowered to 1.25 percent 
by 1973 and 0.80 percent by 1978. If the 
first target were met, the sulfur content of 
all petroleum and natural gas consumed in 
1973 would therefore be reduced to 1.55 
percent. To reach these objectives, the 
Committee advised the import of low-sul- 
fur crude and fuel oils, particularly of 
more low-sulfur crude oil for direct burn- 
ing by powerplants, and of more liquefied 
natural gas; greater desulfurization of fuel 
oils and/or fuel gases; and the introduction 
of central heating and air conditioning 
plants in urban areas. Government assist- 
ance was recommended in the form of sub- 
sidies (an estimated $1.3 million was 
appropriated in fiscal year 1969 for desul- 
furization research) and support in the 
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orderly marketing of commodities such as 
sulfur and asphalt which would be pro- 
duced in large quantities by various desul- 
furization techniques. At yearend about 
243,000 barrels per stream day of fuel oil 
desulfurization capacity was in operation 
at 10 refineries and an additional 129,000 
barrels under construction for completion 
in 1970 at four other plants. 

Arrangements for imports of liquefied 
gases multiplied. The most important, 
involving the delivery of almost 770 mil- 
lion barrels of liquefied natural gas from 
Brunei over 20 years beginning in 1972, 
was confirmed in October. Shipments of 
about 7 million barrels annually of Austra- 
lian liquefied petroleum gas were to begin 
in 1970 and were to more than double 
within 2 years. General agreement was 
reached for the import of approximately 
24 million barrels annually of liquefied 
natural and petroleum gases from Abu 
Dhabi, probably starting in 1972. A gas 
industry survey team was also investigating 
the possibilities of importing liquefied nat- 
ural gases from Pakistan and the Austra- 
lian administered territories of Papua and 
New Guinea. 

Refining.—The overwhelming portion of 
petroleum needs were met by imports. 
About 89 percent of crude supply came 
from the Middle East. Japanese-owned oil 
companies—specifically, the Arabian Oil 
Company operating in the Kuwait-Saudi 
Arabia Neutral Zone and the North Suma- 
tra Oil Development Cooperation Co. func- 
tioning in Indonesia—provided almost 11 
percent of the imported crude oil. A small 
(8.5 percent) but increasing amount of 
foreign crude oil was imported for nonre- 
fining uses, principally for direct burning 
by powerplants. The average c.i.f. price 
per barrel of crude was $1.81, compared 
with $1.91 in 1968. 
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Japanese crude 1efining capacity was esti- 
mated at 3,189,000 barrels per stream day 
at yearend, an increase of almost 16 per- 
cent over that at yearend 1968. This 
apparently moved Japan into third place 


internationally, behind only the United 
States and the U.S.S.R. Principal refining 
increases during the year, including both 
additions to existing plants and new refin- 
eries brought on stream, were as follow: 


Capacity 
Company Refinery (thousand barrels daily) 
Added Total 
ADDITIONS 
I Co.,Ltd... soso Umaokoshi................... 80 105 
General Oil Refining Co., Ltd. ..............- Sak ni)... 60 120 
u ]]] ]Ü5Ü1Ü¹ w] ices j^ EMEN ² 60 100 
aruzen Oil Co., L te e once LEE T 155 
Nippon Mining Co., Lt. Mizushim aa. 70 165 
Showa Oil Co., Ltd. ........................ wasaki. ...........-......- 40 
NEW 
Japan Sea Oil Co., Ltd Toyama... <2. .6462c2562066255 XX 80 
Seibu Oil Co., Ltd. ......................... Yamaguchi. .................. XX 50 


XX Not applicable. 


The average size of the country's 39 
refineries was roughly 82,000 barrels per 
stream day. Nippon Refining Co., Ltd., 
whose 220, 000-barrel Negishi refinery was 
still Japan's largest, remained the largest 
refiner with 342,000 barrels of capacity in 
four plants. 

Government efforts to reduce the costs of 
imported crude oil and the influence of 
foreign (mainly United States) concerns 
over Japanese refining firms achieved par- 
tial success in 1969. When, in accordance 
with the Petroleum Industry Law of 1962, 
refinery expansion projects were approved 
in November by MITI for the succeeding 
24-month period, foreign suppliers having 
equity interests in Japanese refining firms 
were restricted by private agreement to 
supply a percentage of the crude oil to be 
processed at the new capacity which would 
not be in excess to their existing equity 
share in that firm. They may continue as 
before, however, to provide the total crude 
needs of their Japanese affiliates, as long as 
the price of the remaining crude reflects 
openly the current competitive market 
price. An estimated 65 to 70 percent of the 
foreing crude oil presently imported by 
Japan is purchased under private agree- 
ment between indigenous refiner and asso- 
ciated foreign supplier. 

Terminals.—The world’s largest crude 
oil transshipment terminal was completed 
in October at Kiire in Kyushu. The 
Nippon Oil Staging Terminal Co., Ltd., 
has a 7.6-million-barrel storage capacity 
and a berth capable of handling the larg- 
est tanker now afloat. By yearend some 11 
vessels of 200,000 to 300,000 deadweight 
tons were to have been received from 
abroad. Crude oi] was being transshipped 
from a separate berth in "coastal" tankers 


of 30,000 to 150,000 tons to six refineries 
in Honshu. 

Exploration.—By yearend mining rights 
had been filed for approximately 82,000 
square miles of Japan's estimated 108,000- 
square-mile Continental Shelf. All but one 
of the six Japanese applicants were in 
some sort of association with U.S. petro- 
leum companies. Idemetsu Kosan Co., Ltd., 
and the Government's Japan Petroleum 
Development Corporation (KODAN) com- 
pleted with the assistance of Standard Oil 
(Indiana) a seismic survey off Akita and 
Yamagata  Prefectures in  northwestern 
Honshu. A similar investigation was car- 
ried out off Tottori and Shimane Prefec- 
tures in southwestern Honshu by the West 
Japan Petroleum Development Co., Ltd., a 
joint undertaking of the Mitsubishi com- 
bine and Royal Dutch / Shell affiliates. 
Nippon Oil Exploration Co., Ltd., reached 
general agreement with subsidiaries of Cal- 
ifornia Texas Oil Corp. to develop petro- 
leum in Nippon's acreage off southwestern 
Kyushu, while Mitsui Mining Co., Ltd., 
attained tentative accord with Continental 
Oil Company on exploiting Mitsui's con- 
cession off northern Hokkaido. In addition, 
Teikoku Oil Co., Ltd., was apparently still 
considering at yearend a rather more com- 
prehensive relationship with Gulf Oil 
Corp. 

At least $47 million was to have been 
expended in fiscal 1969 in overseas oil 
exploration and development by the 12 
private Japanese petroleum firms engaged 
in some 15 foreign projects. Two of the 
projects were in the production stage and 
at least nine others involved exploratory 
drilling. Loans to and investments in these 
concerns by KODAN were to amount to 
about $32 million. 


The Mineral Industry of 
Kenya, Tanzania, and Uganda 


By Eugene R. Slatick ! 


In 1969, Kenya, Tanzania, and Uganda 
together produced minerals valued at $83.5 
million? up from $70.6 million in 1968. 
The rise was due to increases in the value 
of production in Tanzania and Uganda; 
value dropped in Kenya. These countries 
comprise the East African Common Market 
(EACM). The value of total exports and 
imports within EACM by country in 1968 
is summarized as follows, in million dol- 
lars: 


Total Destinations of 
EACM Tota] EACM mineral exports 
exporting EACM mineral 


country exports exports Kenya Tan- Uganda 
zanía 
Kenya... 73.7 15.3 cie 6.6 8.7 
Tanzania 12.7 1.2 0.9 ane 0.3 
Uganda. 29.9 1.8 1.0 0.8 es 


The mineral industries of the EACM 
continued to be served by East African 
Railways and Harbors, a part of the East 
African Common Services Authority.3 In 
1968 the railroads hauled about 4.7 million 
tons of materials, including about 1.2 mil- 
lion tons of mineral commodities. During 
1968 East African ports handled import 
and export tonnages totaling 8.1 million 
deadweight tons (d.w.t.), including 3.7 
million d.w.t. of bulk oil. Oil bunkering 
was as follows: Mombasa, Kenya, 534,959 
d.w.t.; and Dar es Salaam, Tanzania, 3,298 
d.w.t. 


KENYA 


Kenya's mineral industry continued to 
hold a small place in the country’s econ- 
omy in 1969. Mineral production was 
valued at $18.8 million, compared with 
about $20 million in 1968. As in past 
years, the major mineral commodities were 
cement ($13.1 million) and soda ash ($2.7 
million). 

Statistics for the mining industry in 
1967, the most recent year available, are 
summarized as follow: Labor force, 1,153; 
expenditures, — $3,787,507 (prospecting. 
$2,806,731; mine development, $118,107; 
mining and milling, $862,669); and Gov- 
ernment revenue from the industry for 
fiscal year July 1966 to June 1967, $35,143, 
mainly from mining fees and royalties. At 
the beginning of 1968 there were 594 
mining claims, of which 339 were for 
nonprecious minerals. A total of 435 of 


these claims were located in the Rift 
Valley Province. 

In June the Government proclaimed 
that Kenya's territorial waters extend 12 
miles off the coast. The territorial waters 
of Pemba Channel is delimited by a 
median line between Kenya and Tanzania. 
Formosa Bay, in the north, is considered 
as part of the country's internal waters. 

The details of Kenya's 20-year national 
power development plant for 1966-86 were 


1 Foreign mineral specialist (petroleum), Bureau 
of Mines, Washington, D.C 


? Where necessary, values have been converted 
at the following rates: Kenva shilling 1, Tanzania 
shilling 1, and Uganda shilling 1 = US$0.14. 


3 East African Railways and Harbors. Annual 
Report, 1968, 1969, pp. 64-66. 


* Republic of Kenya, Mines and Geological 
F Annual Report, 1967. 1969, pp. 12- 
14. 
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released during 1969. Geothermal steam in 
the Rift Valley was not included in the 
plan because engineering studies to date 
have been inconclusive. There is a possibil- 
ity, however, that Kenya’s geothermal 
steam can be utilized to generate electric- 
ity. The most promising supply of steam is 


Table I.—Kenya: 
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in the Lake Hannington area, about 40 
miles north of Nakuru. 


PRODUCTION AND TRADE 


The available data for mineral produc- 
tion and trade are given in the following 
tables: 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 
METALS 
Beryllium, beryl concentrate, gross weight 17 7 3 
Copper, mine output, gross weight 11 87 77 
Gold, mine output, metal eon tente troy ounces 38,866 81,974 17,903 
Silver, mine output, metal content do.... 8,088 2,769 1,668 
NONMETALS 
Abrasives, natural, n.e.8.: Corundum...................... Lll lll... 25 48 119 
P5 jsoons 2 oc ie ² dd elo eee 51 "oes D ac 
ll tee ed oe A sce deus S cou 212 856 435 
Carbon dioxide, natural. ............... 222 LLL LL cL LLL LLL lll. l2... 817 819 762 
Cement, hydraulic thousand tons 479 545 658 
U ³«˙”ůY;q; ꝑ̃ rP m ¹ ¹ ꝓ ¼——55HꝛꝛK ea 1.456 1,882 1,472 
leri dj T P ———— ——— —" 1,886 2,055 2,303 
lilli 8 402 535 1,560 
Gemstones, precious and semiprecious, except diamond: ! 
C o So ee eee Tſ0ꝗbHm a AA uic err kilograms.. 158 210 115 
Sapphire s... tee ee Sr ee LC Lad e eai carats.. 8,308 28,055 14,195 
Gypsum and anhydrite, crude... ............. 2-2 Ll lll lll Ll ll lll... 40,446 41,089 61,848 
Magnesite, Crude. / O Gêi—hꝛ QUE dccem Dedi 8 422 68 503 
Meer: eee te ⁰⁰ ene iia kilograms.. 143 82 1,853 
ii; ⁰o· as eee ee ooo esas tui a asa S 122 ee Sana 
Salt: 
Rock efe pp e IRL E thousand tons.. 25 33 5 
Marines cocus oou ͤ0 dd ⅛ ß do 24 28 87 
Soda, raw crushed (tronu˖a-ĩ²:Z: „„ 8,224 2,283 2,568 
%% oce uev eL Eee coL ep suu LE E 104,755 117,260 105,913 
Stone, sand and gravel n.e.s.: Limestone, crushed and broken, other than 
lor cement. no eee ees Ree e e nn 19,041 »18, 568 NA 
rrIlr.nnn.n..lnn..„ ade Ee m LET tie 251 279 776 
l cee eet ³ A 12 1,382 691 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery producta: 
Gasoline, motor...............-------- thousand 42-gallon barrels.. 2,261 2,201 2, 507 
FTT ³˙1A ͥ aa e d ͤ QD LC LEE do.... 1,646 1,591 2,100 
Distillate er ð y seats do 2,788 2,954 3,230 
Residual err ð a Em do.... 6,580 6,387 6,760 
Liquefied petroleum gas do.... 71 94 106 
Asphalt and bitune “nn do.... 806 252 315 
%! ⁵¹ð¹wAi.qq—· ͥ ⁰·uũyrĩꝛlnrͥͥͥͥͥͥꝛ⁊² D EE do.... 13,647 13,479 15,018 
r Revised. NA Not available. 


1 Small amounts of the following gem materials were also reported in 1969: Aquamarine, amethyst, apatite, 


fluorite, ruby, and tourmaline. 
2 Quality (gem or industrial) not specified. 
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Table 2.—Kenya: Exports of major mineral commodities to countries outside the 


East African Economic Community 1 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS 
Beryllium, beryl ore and concentrate 16 
Gold, metal, unworked or partly worked. ................. troy ounces.. 26,942 24,772 
Iron and steel: Metal: 
Nido | MA" ITUR eee 5,578 2,406 
Semimanufactures.... s 198 NA 
Other, nonferrous metals, scraeeeee dss 2,247 1,882 
NONMETALS 
A VOA eee os ¹˙.ww ͤͤ ks ß h LAN eu m 569 
P c ͤõ¹bu enol ses my d LS kk 8 5 221,189 239 , 039 
Diatomite and other infusorial eart s 734 NA 
Fertilizer materials, manufacture eee eee eee ee eee 1,352 
Salt and eine 774 1. 580 
Sodium compounds, soda ash, sodium earbon ate 98,330 112,495 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery producta: 
Gasoline thousand 42-gallon barrels. . 249 191 
PHP /(( ³o· A ee dae ane cache do 729 559 
Distillate fuel oilill“w◻ꝑſ⁊Uũsnʒß ccc eee eee do.... 865 802 
Residual fuel oil... 2.2.2222 eee eee ee eee O... 4,615 4,152 
Liquefied petroleum gas do.... 25 
Asphalt o so eade ͥ ͥͥͥ ⁰m ˙;ꝛõhy ule ꝛ yy 88 do 11 104 
NA Not available. 
1 Excludes reexports. 
Table $.—Kenya: Imports of major mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 
METALS 
Copper metal, including alloys, al! form 264 588 
Gold bull sss. RT eU EHE troy ounces.. 6,748 7,818 
Iron and steel: 
Ore and concentrate. | ...... 2.2. c LLL ee ee eee eee 5.58. 
Metal: 
% ³ĩVÜ. ] ] « d ͤ d ĩ k ace eee eed 16 1 
Pig iron, ferroalloys, and similar material. 1,362 961 
Steel, primary forms, ingots and other 151 210 
Semimanufactur es.. 644.117 669,411 
Lead, all form 812 279 
Tin, all err, eodem ema S ce koe ee long tons 28 1,024 
Zinc all rr ð yt du dee 1.046 1.181 
Other, nonferrous metal scrap... zzz 121 
NONMETALS 
JJJé«•w U PP iim eq veni m peo stab DB. — E 
PP! eo Coe sees ³⁵ðV? dd ß ule 884 2, 945 
Clays and clay products, refractory products (including nonclay bricks)... 1,146 804 
Feldspar, fluorspar, eryolite, and chiolite . 4,396 962 
Fertilizer materials: anufactured: 
Nitrogenous ¼¼ Ufx̃x eke decus vec revere ee teewutok ERE 29 , 266 23 ,303 
Phosphatié 33 ù r rr 6654 RR ona ᷑ . ß ede e rt cto 15,646 19,422 
POUND... cL ß , Dre Lp. dai nuc eee ke 771 2,316 
Other, including mie add̃dd „„ 19,073 12,071 
Graphite, turn ²ðõU 2:3 10 
%õ⁵ĩ5 5́ln: .. y ß 8 46 108 
Mica, erude, ineluding splittings and waste 22 32 
Salt nd einne aD au WE elu ALS E 5,046 7,692 
Stone, sand and grave“lll cle l eee cles 613 11,509 
Sulfur, elemental, all form ꝛ ꝓni Lll. LLL cll ll lll 22222. 253 519 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades, including briquets___.._.......-.---..--...---------- 48,898 40,302 
Coke an Cr ⁵ y ³ tw oe ted es eae 1,242 1,373 
Petroleum: 
Crude and partly refined. .............. thousand 42-gallon barrels. . 14,228 14,212 
Refinery products: 
, ß ß a EE E C E UE do.... 129 422 
RK ⅛²] ˙²ꝛi;i eee caueu we 8 do 252 195 
Distillate fuel ol“[““... „ do 422 678 
Residual fuel olilil“Vuẽ,nl „ do 243 71 
, ß . Rer uii dut E do.... 154 239 
Other oic . fy¼⁵t y T. EE do.... 32 28 
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Metals.—Iron and Steel—In June East 
African Wire Industries, Ltd. and the 
Development Finance Company of Kenya 
signed an agreement to build Kenya's first 
rolling mill at Miritini, near Mombasa. It 
will be operated by the newly formed 
Kenya United Steel Co. Operations are 
scheduled for early 1970 at the rate of 
about 20,000 tons of rods and bars per 
year. The mill's capacity, however, will be 
about 36,000 tons. Because the domestic 
supply of scrap is too limited to justify a 
foundry operation, the mill will process 
imported material. The output from the 
$2.1 million mill is planned to supply the 
domestic and export markets. 
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Uranium.—During the year, Tokyo Elec- 
tric Power Co., Inc., and eight other Japa- 
nese electric power companies announced 
plans to send a survey team to Kenya to 
study the possibility of developing the 
country's uranium resources. 

Mineral Fuels.—Petroleum.—The daily 
crude-oil distillation capacity of the refin- 
ery at Mombasa is to be expanded in 1970 
from about 44,000 barrels to about 50,500 
barrels. In 1969 a 420,000-barrel-per-year 
lubricating-oil plant was under construc- 
tion. It will cost about $10 million and is 
expected to be operating by 1972. The 
Governments of Kenya and Uganda consid- 
ered the possibility of jointly constructing 
a petroleum pipeline from the coast to 
Kampala, Uganda. 


TANZANIA 


In 1969 diamond continued to dominate 
Tanzania's mineral industry. Diamond pro- 
duction during the year was valued at 
about $25 million, up from about $19 mil- 
lion in 1968. The value of total mineral 
production in 1969 was about $31.1 mil- 
lion. Out of a total mineral trade valued 
at $22 million in 1968, diamond accounted 
for about $19 million, or about 86 percent. 
All diamond exports were to the United 
Kingdom. 

Tanzania's second 5-year plan (1969-74) 
calls for an aggressive policy of geological 
surveying and mineral exploration, fol- 
lowed by rapid development.5 Included 
among the investigations in 1969 were a 
copper-nickel anomaly near the Piti River; 
a copper prospect south of Chunya (two 
holes were drilled to over 400 feet); a sus- 
pected gold occurrence along the Kikama 
River; the reexamination of a magnesite 
property in the area near the Pare Moun- 
tains; a detailed study of tanzanite (gem 
zoisite) deposits; and country-wide studies 
of phosphate and kaolin deposits.“ 

In 1970 a team of about 80 geologists 
from the U.S.S.R. is expected to begin geo- 
logic mapping over a 170,000-square-mile 
area in western Tanzania, from Mpanda to 
Lake Rukwa. Detailed prospecting for min- 
erals will be done over about half of the 
area and the Lupa goldfield. The team 
will stay for 4 years under a technical 
credit and trade agreement signed in 1966. 
Other countries assisting or planning to 
assist Tanzania in exploration are Canada, 


Italy, mainland China, Rumania, and West 
Germany.? 

In November, the Governments of Tan- 
zania, Zambia, and mainland China signed 
an agreement for the construction of a 
1,100-mile railroad from Dar es Salaam to 
Zambia's copper belt. The railroad, which 
will cost an estimated $300 million, is 
scheduled to be completed in 1974. In 
addition to providing an outlet for Zam- 
bia's copper exports, the railroad is 
expected to provide an incentive for min- 
eral development in southwest Tanzania, 
particularly the area's iron and coal 
reserves. 

Early in the year the World Bank and 
the Internationa] Development Association 
gave Tanzania a $30 million loan to 
rebuild 310 miles of the Tanzam Highway, 
which extends for nearly 1,000 miles from 
Zambia's copper belt to Dar es Salaam. 
The highway has been Zambia's main 
route for traffic diverted from Rhodesia 
since Rhodesia's unilateral declaration of 
independence in 1965. 


PRODUCTION AND TRADE 


The available data for mineral produc- 
tion and trade are shown in the following 
tables: 


5 Ministry of Commerce and Industries. Second 
Five Year Plan Pamphlet, 1969-1974. Dar es 
Salaam, 1969, pp. 8-12. 

* Mineral Resources Division, Ministry of Com- 
merce and Industries. Review of the Mineral 
Industry of Tanzania for the Year 1969. Dodoma, 
1970, 8 pp. This report provided a large amount 
of information for other qu of this subchapter. 

T Mining Journal (London). V. 274, No. 7011, 
Jan. 2, 1970, p. 5. 
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Table 4.— Tanzania: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity ! 1967 1968 1969 
METALS 
Gold, mine output, metal content troy ounces.. 18,523 17,473 16,016 
Silver, mine output, metal content... . cc c ee do.... 2,294 2, 887 2,028 
Tin, enen cone ees koe Sha cee cue we long tons r 460 t 822 178 
Tungsten, concentralggcgcdddd.i. ccce cese ceca eere sec 48 81 18 
NONMETALS 
Bento /G ] ]⁰Ü¹ AAA... ⅛ ¾ A DS 208 "m ie 
Kaolin ( including Sinne e ep OLim2ISE A ear 812 606 744 
Cement, hydraulic... 2. 22222222222 2L clc 2l LLL cL 2e Ls eee 146,918 156,331 169 , 404 
Diamond: Gem and industrial. carats.. 926,757 702,395 777.290 
Gem stones: ? Precious and semiprecious, except diamonds. . kilograms 7,679 15,621 2,107 
Gypsum and anhydrite, crude____._...-......--..------ee- eee n eee 15,479 4,461 11,032 
Lime (quicklime and hydrated lime). -........------..-----.------- 5,164 6,950 10,914 
Magnesite, erullldle kk 2,088 1,447 1,546 
MeerBchaoUH. uoceccasiascReER E beWOEQahszenes 56 1 11 
Mica 
COC a ue enc ue cid hc mm ⁊ð Al ce ME 77 72 97 
e ß nd a E 126 239 115 
Quartz. glass sand... 2 2.222 2 ccc c ccce c sace escasas eee eee 1,417 2,089 2,711 
Salt, all types .d thousand tons 36 80 
Stone, ornamental: 
Artstone ĩ ↄ«²˙ꝛ˙ ⁰ꝛ 0m ⁰· ˙mꝓↄNꝓAĩAĩq DU d a 8 8 11 
Amethystine quartggzg clc eee eee 5 8 7 
ihk ada q qe Rueda 22 m "m 
F..... ð 91 30 127 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous.................-.. LLL. cle c el. thousand. tons. . 2 8 3 
Petroleum refinery producta: 
Gasoline, motor..................-. thousand 42-gallon barrels.. 911 927 926 
KetoRlné. . f . dew ce edis do.... 284 251 256 
ͤĩͥ—b ³⁰˙ꝗAMAA my mr aeu LE E do 322 800 291 
Distillate fuel oils 
Gas ol] SJ TTT 8 do 1 424 { 600 704 
l!!! ĩ⁵² ! · ͥ ͥ ͥ ͥ ͥ ͥ ̃ ̃ o bo A au Sse do ' 801 268 
Residual fuel oil... 2.2222 2 LL cL LL c cL cc eee do.... 1,986 2,212 2,076 
Liquefied petroleum gas do.... 39 87 87 
CCI ³¹ aed ³Ü 1 C eie do 4,916 4,628 4,558 
r Revised. 


! In addition to commodities listed, construction materials such as clay, sand, gravel, and stone are produced, 
but quantitative data are not available. 

. amethyst, aquamarine, chrysoprase, corundum, garnet, ruby, sapphire, tourmaline, zircon, and 
goisite 

3 Corundum-zoisite. 


Table 5.—Tanzania: Exports of major mineral commodities to countries 
outside the East African Economic Community ! 


(Metric tons unless otherwise specified) 


commodity 1967 1968 
TALS 

Aluminum, metal, including alloys "Semina e alone tele LEE 148 81 
Gold, metal, unworked or partly worked... .................. troy ounces.. 18,486 17,474 

Iron and steel: Metal: 
p d eC d E EI irap Se s 8,691 1,293 
Semimanufactures. ..... 2.2222 LL LLL LL LLL c aL LL LL Lecce LLL err lcs 337 NA 
Silver, metal, including alloys. ............................. troy ounces.. 2,293 2,886 
Tin, ore and concentrated long tons 535 385 
Tungsten, ore and concentrate kdl 47 31 
Other, nonferrous metals, sera ssd 541 1.028 

NONMETALS 

/h cee ³ðZVN) ects a aa a a ensues we 8 8 
JJC : ¼⁵wwdyZggggg. yy ge de sere 17.682 29,076 
Diamond, III/ ⁵ð⅛W²wAA ae wider dni caa ac wane Cede carats.. 987, 605 682,651 
Mem and C/ ĩ ( ³o²-A soe Ute A 8 ete 31 
Ji... a y ß el a a eave 1,980 
Mien, all (gc MES e . MPH E E EE oe 266 260 
Precious and semiprecious stone, except diamond............... kilograms.. r 940 R20 
Salt and inn ð v A aed des dB 11,089 10,779 


MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 


ing eee eee ewes AUS thousand 42-gallon barrels. . 795 1,034 
Nee. ↄ ͥ wees sau dau et e do 252 368 
Distillate fuel ollIllkk Lecce aca c cec cesa sacar do.... 728 1,455 
Residual! fuel oil... 2.22 222222 ee eee eee eee do.... 813 1,233 
pd uefied petroleum gas do.... ae 5 

er, asphalt and bitumen. do.... Siia 1 


* Revised. NA Not available. 


1 Excludes reexports. 
3 Corundum-zoisite rock; includes rough amethystine quartz. 
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Table 6.—Tanzania: Imports of major mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
MBTALS 
Aluminum, metal, including alloys: 
Fl! esse a Un EN Cual EE km ambo 683 2,056 
Semimanufactures............. cL cL ccc ccc cca Lecce cec er ee Leer eere re 201 164 
Copper. metal, including alloys, all forms...................-.----------- 54 149 
Gold bul lion S troy ounces.. 556 62 
Iron and steel: 
Ore and concentrattuunũ·nd̃-d̃õ- kk 1,903 2,258 
Metal: 
Pig iron, ferroalloys, and similar materials 1,632 1,014 
Steel, primary forms: 
Ingots And Other. c do vec orbe evan ð V eee ous 205 
Semimanufacture sss 92,697 215,184 
Lead, all formi... oco e dx ⁰m.. ĩZ , ĩð2A. ðͤ K DRE e RATS 29 
Tin; all (OPM: acude e welt aaa co dolia Roe blu iens mdp MR M E E long tons 21 114 
Zinc, ell e k MM E EE a e 1,124 1,851 
Other, nonferrous metal scrap... hh 130 154 
NONMETALS 
Abrasives, natural, n.e.s., grinding and polishing wheels and stones 42 
Cemento- uou. oss exlessssteldue-Ru Vewat 8 8,487 6,255 
Clays and clay products, refractory products (including nonclay bricks). .... 1,030 405 
Feldspar, fluorspar, cryolite, and chiolite... ............. 2 2. LL l.l l.l... EE 30 
Fertilizer materials: Manufactured: 
e e ß EE f EL E 11,245 2,354 
e eR Sen RM ß LE EE 1,188 2,676 
POtRSSIC e ces oe ee ⁵ yy tee Sait aw ee aE ĩ 8 1,464 1,449 
Other, including mixed. ..................... „„ 8,481 12,963 
Graphite, natural... oe etae cdEDEOI ⁰⁰y yd ats 8 11 $1 
IIC ³˙· wm̃ d ĩ f ⁰y ELEM T E d 840 639 
Mica, crude, including splittings and waste 10 24 
Salt and brinenddssss ee ee ee ee eee eee eee 8,190 5,792 
Stone, sand and gravee““““ lll LLL ee eee eee ee 535 6,345 
Sulfur, elemental, all formm Um mnͥuimwO „„ a- 273 414 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all es, including briquets . LL ccc Lc c eee 111 48 
Coke and semicoke. ............. c LL c Lc c c Ll ecc ec cc cae ce eee ee ee ee 199 920 
Petroleum: 
Crude and partly refined. ................ thousand 42-gallon barrels. . 4,948 5.427 
Refinery products: 
1 Ä ůw as eo ¹Üꝛ pou irn a kgs ee do 267 472 
J ³ꝛ-AAAA..¹ͥ¹ . sn oo ˙²˙ A EUM as 0...- 69 13 
Distillate: fuel o o ew radotucücss pee OL sius 446 1,027 
Residual fuel oil... 2... .......... ee ccc ce LLL c e 989 Sss 4 
I/» voveo ͤ K ͤ rotate as 0 78 92 
GuV mNYPYpp . m aude pia I S o... 16 10 
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Metals.—Gold and Silver.—Production of 
gold and byproduct silver continued to de- 
cline. Buhemba Mines Ltd., a subsidiary of 
Williamson Diamonds, Ltd., remained the 
chief producer. It milled about 54,000 tons 
of ore and recovered 15,084 troy ounces of 
gold and about 1,700 troy ounces of silver. 
The mine operated at a loss during the 
year. Operations are expected to stop 
during the first half of 1970 because no 
new ore reserves have been found. Reserves 
at yearend were reported as being sufficient 
for only 3 months of operation. 

Mining continued on a small scale in 
the Geita, North Mara, Lupa, and Mpanda 
areas. Late in the year the Government 
requested Williamson Diamonds, Ltd., to 
undertake development of the Buck Reef 
gold prospect in the Geita District. The 
prospect was discovered in 1968 by an 
exploration program carried out by the 


United Nations Special Fund and the Min- 
eral Resources Division of Tanzania. 

Iron and Steel.—Under the second 5-year 
plan studies will continue on the possibil- 
ity of exploiting the titaniferous magnetite 
deposits at Liganga. A determining factor 
is whether laboratory techniques for pro- 
ducing iron from the ore can be enlarged 
to an industrial scale. The deposits, which 
total about 78 million tons, contain 49 
percent iron and 13 percent titanium diox- 
ide. 

Late in the year the National Develop- 
ment Corporation announced that Fried. 
Krupp Huttenwerke will send a survey 
team to Tanzania to evaluate the country's 
iron ore deposits, which are estimated to 
total 250 million tons. The 10,000-ton-per- 
year steel-rolling mill of National Steel 
Rolling Mill, Ltd., was under construction 
at Tanga. It is expected to be operating in 
early 1970. 
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Tin.—Production of tin concentrate 
declined sharply due to decreased output 
from both the Kaborishoke mine of 
Kyerwa Syndicate Ltd. and small-scale 
operators. The Kaborishoke mine, which 
had been operating under new manage- 
ment since March 1968, changed ownership 
again in November 1969. The mine 
accounts for one-third to one-half of total 
production. 

Nonmetals.—Cement.—The annual ca- 
pacity of the Wazo Hill cement plant of 
the Tanzania Portland Cement Co. Ltd. is 
to be increased from about 160,000 tons to 
400,000 tons by late 1971. The increase is 
in response to heavy demand for cement 
from the domestic building industry. 
There is also a possibility of increasing 
exports. Reserves of coral limestone are 
reported to be sufficient for at least 80 
years.8 Gypsum is obtained from the com- 
pany's mining property and from local 
producers. The company has a labor force 
of 285. 

Clay and Quartz (glass sand) — Tanzania 
Refractories and Bricks Ltd. built a 
modern, 25-ton- per- day, kaolin beneficia- 
tion plant in the Pugu Hills. All the pro- 
duction of glass sand reported during the 
year was obtained as a byproduct of proc- 
essing the kaolinitic sandstones in the 
Pugu Hills. 

Diamond.—As in past years, essentially 
all diamond production was by Williamson 
Diamonds, Ltd., and its subsidiaries, New 
Alamasi Ltd. and Kahama Mines Ltd. Wil- 
liamson Diamonds Ltd., at Mwadui, mined 
a record tonnage of about 3.4 million 
metric tons of ore, from which 731,294 
carats was obtained. This was 27 percent 
more than expected and represents a grade 
of 21.5 carats per hundred tons as com- 
pared with 20.1 carats in 1968. Because of 
the larger tonnages treated, the cost per 
ton mined and treated was about 6 per- 
cent less than in 1968. New ore reserves 
were found in marginal ground away from 
the kimberlite pipe. 

The company continued prospecting 
near Mwadui and elsewhere. Two kimber- 
lite pipes were found south of Mwadui, 
but they were uneconomic. Two special 
prospecting licenses were taken out for 
areas between Mwadui and Shinyanga and 
west of Nzega. The search for diamond 
continued in the Mapiringa area and at 
the Ngualla carbonatite. 
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During the year the mine of New Ala- 
masi, Ltd. treated 557,225 tons of ore and 
obtained 32,695 carats of diamond (5.9 
carats per hundred tons, compared with 
5.5 carats in 1968). The working costs 
increased substantially because of the 
higher costs of power and water. 

Kahama Mines, Ltd., continued to oper- 
ate at a loss. Operations were stopped sev- 
eral times during the year because of 
breakdowns in the powerplant. The com- 
pany treated 244,296 tons of ore and 
recovered 13,277 carats (5.4 carats per 
hundred ton, compared with 5.2 in 1968). 

Fertilizer Materials.—The site of the fer- 
tilizer plant of Tanzania Fertilizer Corpo- 
ration, Ltd., was changed from Dar es 
Salaam, near the petroleum refinery, to 
Tanga. It is scheduled to be operating in 
1971 with a capacity of 105,000 tons per 
year. 

Other Gem  Stones.—The Gemstone 
Industry (Development and Protection) 
Act was passed during the year. Its pur- 
pose is to promote the industry and curb 
illegal sales of gem stones. The gemstone 
Industry Advisory Board was established, 
but the official gem valuation and market- 
ing organization was not yet set up. 

Tanganyika Gemstone Industries, Ltd., 
was registered, and a site for its proposed 
cutting and polishing plant was selected at 
Moshi. The tentative ownership of the 
company consists of Tanzania's National 


Development Corporation (55 percent) 
and Continental Ore Corp., a U.S. firm 
(45 percent). 


Prospecting continued largely in the 
northern half of the “Mozambique Belt” 
of rocks, although there were reports of 
discoveries in the more southern parts. 
The area around Nachingwea, farther 
south, is a potentially favorable area, but 
has not yet attracted many prospectors. 

Salt. - Production of salt from the 
Uvinza brine springs by Nyanza Salt 
Mines, Ltd, reached 24,830 tons. The 
demand for salt exceeded production, how- 
ever, and the company had to import salt 
from India to meet market demands. An 
early plan to increase production by 
installing a modern vacuum plant has not 
been carried out. The company was await- 
ing a report on the feasibility of reverting 
to solar pan production. 


* Tanzania Trade and Industry. £ 1.5m Exten- 


sions at Cement Factory in Tanzania. No. 26, July 
1969, pp. 12-13. 
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Almost 9,000 tons of salt, all for local 
consumption, was produced from coastal 
salt works. During the first half of the 
year no salt was produced by Messrs. H. J. 
Stanley and Sons Ltd., the largest coastal 
salt producer, because of heavy rains. 
During the rest of the year the company 
produced 2,959 tons. If the company can 
hire enough workers, production is 
expected to increase by 50 percent because 
an additional 7 acres of crystallizing pans 
were built at Utondwe. 

Mineral Fuels.—Coal.—According to a 
study made by a team of Chinese Commu- 
nists in 1966 and released in 1969, Tanza- 
nia's inferred coa] reserves total about 
1500 million tons. The second 5-year 
plan calls for further evaluation of the 
coal deposits, particularly with regard to 
their being utilized in association with the 
possible exploitation of the iron ore depos- 
its at Liganga. The coal-bearing areas are 
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Petroleum.—During the year the Gov- 
ernment established the Tanzania Petro- 
leum Development Corporation, with Agip 
S.p.A. as contractor, to explore the entire 
coastal onshore and offshore region, an 
area totaling about 12 million acres. Agip, 
a subsidiary of Italy’s Ente Nazionale Idro- 
carburi (ENI), has a contract for 30 years 
with an option for a 15-year extension. 
Agip is to bear all costs until oil is found 
in commercial amounts, after which the 
prospecting expenses will be treated as a 
loan to be repaid from the production. 
Further profits will be divided between the 
Government and Agip in a ratio depend- 
ing on the rate of production. Oil has 
been sought in the coastal area in the 
past, but without success. Previous conces- 
sion rights, which lapsed in 1964, were 
held for about 13 years by British Petrole- 


about 35 miles south and about 90 miles um-Shell Petroleum Development Com- 
northwest of Liganga. pany. 
UGANDA 


In 1969 copper mining and smelting 
continued to be Uganda's principal min- 
eral industry. The value of blister copper 
production rose to about $25.3 million, 
compared with $19.4 million in 1968. Total 
mineral production in 1969 was valued at 
$33.6 million. 

An aerial geophysical survey covering 
about 12,000 square miles located areas 
with promising mineral prospects and 
stimulated interest in mineral develop- 
ment. The report of the survey, which was 
financed by the United Nations Develop- 
ment Program and the Uganda Govern- 
ment, recommends further investigation of 
sulfide occurrences in the Karamoja Dis- 
trict and drilling to determine the extent 
of sulfide mineralization in the Rom and 
Bobong areas. Encouraging indications of 
manganese and lead have been found, and 
exploration was under way to find exten- 
sions of the Kilembe copper deposits. To 
encourage mineral development, a state 
mining corporation was established to help 
finance the exploitation of certain miner- 
als, particularly those requiring a relatively 
small capital investment. 

Two exploration projects began in the 
southern part of the country during the 
year. Under an agreement between the 


Government and West Germany, the area 
will be explored for 2 to 4 years, appar- 
ently only for base metals. Another agree- 
ment gave Gryberg and Associates, a 
United States firm, a license to explore for 
radioactive minerals in a 30,000-square- 
mile area in the same general region. 
Little geological exploration has been done 
in that region because mineral rights 
belonged to private landowners until 1967, 
when the rights were transferred to the 
Government under the new constitution. 

During the year an Il-man geological 
survey group from the U.S.S.R. arrived to 
study the western and eastern parts of 
Uganda.’ 

In late October the Government 
approved a charter aimed at nationalizing 
privately controlled businesses in the coun- 
try. In January 1970 the State-owned 
Uganda Development Corp. Ltd. sought to 
increase its interest in Kilembe Mines Ltd. 
from 10 percent to 55 percent by buying 
half of the 70-percent interest of Kilembe 
Copper Cobalt Ltd. and half of the 20-per- 
cent interest of Commonwealth Develop- 
ment Corp. Kilembe Copper Cobalt, Ltd., 
is a Canadian company, and Common- 


1 Overseas Review (London). July 1969, 
p. 40. 
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wealth Development Corp. is British. The PRODUCTION AND TRADE 

total assets of Kilembe Mines Ltd. were 

valued at $20.7 million at yearend 1969. The available data for mineral produc- 
Several U.S. petroleum companies have tion and trade are listed in the following 
marketing subsidiaries in Uganda. tables: 


Table 7.—Uganda: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 
METALS 
Beryllium, bery! concentrate, gross weight.._.........-.-.----.-- 814 861 287 
Bismuth, mine output, metal content ble ame z 481 * T13 » 2,400 
Columbium and tantalum, ores and concentrates, gross weight 
kilograms.. 27,108 e 27,000 » 1,900 

Co Pen: metal, blister, primar 14,426 15, 597 16.572 
Gold, mine output, metal content troy ounces.. 14 35 » 13 
Iron and steel, steel semimanufactures. ........... thousand tons 24 26 25 
Tin, mine output, metal content... ................... long tons 111 228 p 146 
Tungsten, mine output, metal content___............-------.--.- 80 93 v 111 

NONMETALS 
Cement, hydraulic thousand tons 139 156 170 
Fertilizer materials: Crude (natural): Phosphates: Apat ite 146,719 e 142,240 NA 
Lime (quicklime and hydrated lime).............. thousand tons 185 20 NA 
Lithium minerals, amblygonite.............-------------------- 44 44 P6 
Salt, evaporated. .....-...-.....-..--.--.------ thousand tons NA M v 5 


* Estimate. ? Preliminary. t Revised. NA Not available. 


Table 8.—Uganda: Exports of major mineral commodities to countries outside 
the East African Economic Community 1 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS 
Beryllium, beryl ore and concentrate 815 483 
Copper, metal, blister and other unrefined, unalloyed..................... 14,975 15,632 
Iron and steel, metal: Semimanufacture s 591 NA 
Tin, ore and concentrate long tons 189 291 
Tungsten, ore and concentrate... LLL LLL cL LLL eee le clc 148 102 
Other, nonferrous metals, scraee dd 988 739 
NON METALS 
COMMON MET . a aN 5, 522 5, 189 
Fertilizer materials... ss 172 
Sinh ð ͤ y ð eie 1.641 1.970 


NA Not available. 
1 Excludes reexports. 


Table 9.—Uganda: Imports of major mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS 

Aluminum, metal, including alloys: Semimanufactures. ..................- 376 745 
Copper, metal, including alloys, all forma. 92 177 
Gold enn dedd um casi nu rue Sica ae troy ounces.. 2,745 1,178 
Iron and steel: 

Metal, pig iron, ferroalloys, and similar materials... ................... 576 552 

Steel, primary forma, ingots and other____....-...-..---2--------- eee 500 1,606 

Semimanufactures___..........-.-.---------- LaL 2 LLL eee ee ee eee 42 ,092 512,172 
Lead, all loma. õ¶F̃⅛̃ĩ ... Se ³ é 8 122 42 
in ³⅛W]AAA· ð2iA ͤ y cse id eue long tons 22 121 
Zinc, ²ĩ D))... ĩſdd ß ⁵ ( ILC 1.254 911 

NONMETALS 

%%% MeL e EA Um Oe EE 716 1,296 
J/%%%%%ê PO saria ades au E E E C ui ME E 674 1,585 
Clays and clay products, renie ory products (including nonclay bricks). .... 1,886 2,216 
Feldspar, fluorspar, cryolite and chioliteeeee eee 1,520 1,544 
Fertilizer materials: Manufactured: 

III ĩ me UU... 7, 866 2,252 

J%%%%%Ü˙ĩ dpf EM Lf su LEE 973 945 

Fü ũ Ü⁰ M ] ¾ Gy ĩ⅛²¹ —¼—T——w.!id 8 1.499 3,805 

Other, including mixe gddeMMuʒdd-l eee 6,718 8,588 
Salt and bringe. ĩð 26.337 40,083 
Stone, sand and gravel. ...........: 2222 c LLL Llc LLL ll Ll ll cll el 2 eee 114 1,024 
Sulfur, elemental, all formmaeumdm lc c lll. cl clle cc sess sra 2,790 1,614 

MINERAL FUELS AND RELATED MATERIALS 

Coal, all grades, including briquets____..._....--..-.-..---------------- 67 86 
Coke and semickkkkkaaaee eee 864 354 
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Metals.—Beryl.—A group representing 
the Japan Society of Newer Metals held 
discussions in Uganda regarding the possi- 
bility of buying beryl in quantity.1° If this 
leads to a long-term contract and an assur- 
ance of prices, Uganda's beryl reserves 
could be exploited more efficiently. Beryl is 
mined presently by inefficient selective 
methods that are estimated to result in a 
recovery of less than half the ore present. 
Production could rise sharply if more 
efficient methods were used. Deposits of 
bery] in Ankile and Kigezi districts are 
estimated to total 80,000 tons, but only 
28,000 tons of this is considered economical 
to mine under present mining methods. 

Copper and Cobalt.—Kilembe Mines Ltd. 
continued to be the country's only copper 
producer and major mining company. 
Despite a labor strike of about a week, the 
company’s output rose in 1969. It mined 
1,009,000 tons of ore, shipped 998,379 tons 
from the mine, and milled 979,762 tons 
averaging 1.93 percent copper.11 Beginning 
in 1968 all the copper has been exported 
to Japan under a 5-year agreement signed 
early that year. 

Exploratory drilling in 1969 rose to 
96,550 feet (92,985 feet in 1968). Develop- 
ment work continued to decline, and 
totaled 39,448 feet (50,711 feet in 1968). A 
new ore deposit was located in the Nam- 
huga area about 4,000 feet southeast of the 
main mine. The reserves and tenor of ore 
at yearend 1969 were as follows: Proved, 
4.1 million tons at 1.89 percent copper; 
probable, 1.3 million tons at 2.07 percent; 
possible, 2.3 million tons at 1.79 percent. 

In late October, Kilembe Mines Ltd. 
announced plans to build a smelter at Kil- 
embe to produce cobalt from stocks of cob- 
altiferous pyrite, a byproduct of copper 
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mining. The move was prompted by the 
rise in the price for cobalt, previous prices 
were too low to permit the exploitation to 
be done profitably. Construction of the 
$4.2 million smelter is to begin in mid- 
1970. Production of cobalt matte is sched- 
uled to begin in 1971 at a rate of 500 tons 
per year. The matte will be shipped for 
further treatment to Kristiansand, Norway, 
where Kilembe's parent company, Falcon- 
bridge Nickel Mines Ltd. of Canada, has 
an electrolytic refinery. The stocks of co- 
baltiferous pyrites average 1.3 percent cobalt 
and total about 700,000 tons. 

Iron and Steel.—According to a study 
begun in 1966 by a japanese team, 
Uganda has the potential of having an 
iron and steel complex in the future.12 
Ore deposits are considered to be large 
enough to support such an industry. The 
major source of ore would be the magne- 
tite deposits at Sukulu, which have been 
estimated at over 30 million tons. 

Tungsten.—Uganda's Geological Survey 
and Mines Department confirmed the pres- 
ence of wolframite about 45 miles north- 
east of Mbarara. The discovery is the first 
indication of economic mineralization in 
that area. The deposits of wolframite 
being mined are to the southwest, near 
Kabale. The new deposits were being eval- 
uated, and further exploration is to be 
extended to the surrounding country. 

Nonmetals.—Cement.—A cement plant 
began operations at Hoima in September 
or October. 13 The initial output is esti- 
mated to total about 100 tons per day. 


E Financial Times. London. Oct. 6, 1969, 


p. 17. 

11 Kilembe Copper Cobalt Ltd. Annual Report. 
1969, 12 pp. 

12 Page 17 of source cited in iR 10. 

7 Mining Journal onum V. 275, No. 6991, 
Aug. 15, 1969, p. 135. 


The Mineral Industry of North Korea 


By R. A. Pense 


North Korea depends heavily on mining 
and metallurgical processing to support its 
moderately industrialized economy, which 
already possesses well-established heavy 
machinery and machine-tool industries. 
While no major mineral industry develop- 
ments were reported in 1969, the country 
continued to be a mineral and metal pro- 
ducer of second-rank importance in the Far 
East, well ahead of South Korea, although 
not comparable to mainland China or 
Japan. In particular, output of tungsten, 
graphite, and magnesite was again promi- 
nent by world standards. Lead, zinc, barite, 
and talc-soapstone-pyrophyllite were also of 
some global importance. Domestically, iron 
ore and anthracite were significant from 
the viewpoint of supporting North Korea's 
medium-scale iron and steel industry. 

In the 1969 draft budget of about 5,995 
million won, total expediture on capital 
construction was to increase 37 percent 
over that of the previous year. The follow- 
ing mineral- related industries were to 
receive capital allocation increases over 
1968 levels, as follow, in percent: Metal- 
lurgy, 130; building materials, including 
cement, 180; and chemicals, 220. Although 
investment amounts apparently were not 
given for the mining and electric power 
industries, upon which the entire economy 
was stated to be dependent, these were 
again declared priority sectors. Mine devel- 
opment, particularly that of strip mines 
and of small. and medium-size under- 
ground mines, was to be accelerated, rock 
tunneling and face preparation efforts 


stepped up, work better planned, and new 
machinery introduced. Electric power facil- 
ities were to be operated to the fullest 
extent, and the output used more econom- 
ically. 

In the metallurgical industry, and par- 
ticularly in the steel sector, emphasis again 
seemed to be on improving the operational 
efficiency of existing plants and equipment. 
There were injunctions to lower the coke 
to pig iron ratio, decrease the average heat 
time of furnaces, employ oxygen blowing 
to a greater extent, and use better grade 
refractories. More and higher quality sili- 
con sheets and alloy and structural steels 
were called for as inputs principally for 
the machine tool and heavy machinery 
industries. No important new steel indus- 
try capacity or facilities were announced as 
completed in 1969, despite the relatively 
large amount of new investment scheduled. 

During the year North Korea apparently 
entered into a technical assistance agree- 
ment with Cuba to provide the latter with 
guidance in making pig iron from iron 
containing wastes obtained from nickel 
processing operations. 

Analysis of the North Korean mineral 
industry was made particularly difficult in 
1969 because of the adoption, by North 
Korean sources, of the practice of referring 
to mines and mineral processing plants by 
the names of individuals working in them, 
rather than by their conventional designa- 
tions. In all but a few cases of the larger 
steel plants, this made identification impos- 
sible. 


PRODUCTION 


With gross industrial output having 
increased only 15 percent in 1968 com- 
pared with a planned 24 percent gain, no 
overall economic and few mineral-related 


goals were announed for 1969. Virtually all 


reported progress was related to the meet- 


! Research specialist, Bureau of Mines, Washing- 
ton, D.C. 
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ing of objectives set under the present 7- 
year plan (1960-67), whose termination 
has been prolonged to the end of 1970. 
For the mineral industry these objectives 
were as follow: For iron ore, 7.2 million 
tons; for pig iron and granulated iron, 22 
million tons; for steel ingots, 2.2 million 
tons; for steel semimanufactures, 1.7 mil- 
lion tons; for cement 4.0 to 4.5 million 
tons; and for coal, 23 to 25 million tons. 
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No particular mineral sector or commodity 
was announced as having reached these 
objectives during 1969, although iron ore 
apparently did, and the coal sector was 
declared as having done so in the previous 
year. Nevertheless, the key Hwanghae inte- 
grated stee] plant reportedly did meet its 
particular 7-year-plan goal during the 
year, as had the Kangson steel plant in 
1968. 


Table 1.—North Korea: Estimated production of mineral commodities 
(Thousand metric tons unless otherwise specified) 


Commodity ! 1967 1968 1969 
METALS 
Cadmium, metal... uv ke De Mese e em EE Sees metric tons.. 105 105 80 
Copper: 
Mine b e metal content... ...... SU dw 12 12 12 
Metal, refined, primar 12 12 12 
Gold, mine output, metal content................ thousand troy ounces. . 160 160 160 
Iron and steel: 
Iron ore and concentrate cel elc acce Ace caca es 6,500 7,000 7,500 
x4 NOE oie Sen Nae f... at a PES 1,750 2,000 2,250 
Fiel; B 45 50 50 
Steel, ingots and casting 1,450 1,750 2,000 
fe Phat semimanufactures_.....-..-----.------.------------------- 1,300 1,500 1,750 
ad: 
Mine output, metal conte 65 70 70 
Metal, bill; ð ͤ 55 55 55 
Nickel, metal, inn wr y esL 1 1 1 
Silver, mine output, metal content thousand troy ounces.. 700 700 700 
Tungsten, mine output, metal content.. metric tons.. 4,500 4,500 4,500 
nc: 
Mine output, metal conte 115 e 120 125 
Metal, Drimary..s¢ 22 sce se sett tect eegsessaqEa mecum ad 80 
NONMETALS 
Fl Os eee eee oe es ss LA ees eee ou ED 110 r 120 120 
Cement, aj“... tae mee Dus 2,600 2,700 2,800 
Fertilizer materials, crude (natural), phosphates (apatite)... ........... 250 800 800 
Fluotspar, all grades... mereeee lee sowed ee RES 80 80 80 
Graphite; Hern t 75 75 75 
Magnesite: 
IJ ũ)ſͥꝗ ] :::: K ete oe 1,250 r 1,400 1,600 
Fl ⁰ ; LO LÀ E EE 600 r 700 700 
Pyrite and pyrrhotite (including cupreous) gross weight. ................ 500 500 500 
Sait, all types. ese ee Sik ech Remise eure ema 550 550 550 
Tale, soapstone, steatite, and pyrophyllite._......-----...-.-.--------.- 60 60 60 
MINERAL FUELS AND RELATED MATERIALS 
Coal: 
All oie een ee ee eee ͤĩĩ EE ⁰ I E eL 17,000 18,500 20,100 
Bitümind,,,,,dg.dddd‚‚dddddd‚dddddddd eek cc. e WE 4,200 4,300 4,700 
fü ³Ü-w⁰Aͤͥ ⁵ AA ᷣ A tama 2 200 200 
Otel saws Soe er eae y AEN ID 21,400 23 ,000 25 ,000 
COKG sot Sere see eo ee ee cis ig 8 1,800 2,000 2,000 
t Revised. 


1 Many other mineral commodities are produced but reasonable output estimates cannot be made. These 
include antimony, beryl, bismuth, chrome, cobalt, manganese ore, mineral sands (ilmenite, zircon, columbite, 
rutile, monazite), minor and rare metals (selenium, tellurium, germanium, indium, silicon), molybdenite, alum, 
5 asbestos, boracite, clays, kaolin, lepidolite, limonite, mica (phlogopite), and silica (including 
glass sands). 

? Includes Krupp-Renn granulated iron. 

3 Includes low-calorie coal, much of which might be classified as low-rank coal. 


TRADE 


lead, zinc, cadmium and silver) and var- 
ious nonmetallics (principally cement, 
magnesite, magnesia clinker, and talc) 
remained important export commodities. 


Minerals and metals again were a very 
important part of North Korea’s 1968 com- 
modity trade. Iron and steel items, a 
number of nonferrous metals (particularly 
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Petroleum products, coke and coking coal, 
ferroalloys and ferroalloy minerals contin- 
ued to be priority import items. 

North Korea's principal trading partners 
were the U.S. S. R., Japan and mainland 
China. For various reasons, much commod- 
ity trade—including significant mineral 
trade—previously carried out with main- 
land China was conducted in 1968 with 
the U.S.S.R. Official trade data are not 
published by North Korea or mainland 
China. Imports of most minerals and 
metals of North Korean origin as reported 
by the U.S.S.R. and Japan and shown in 
table 2 for 1967-68 are therefore particu- 
larly relevant. Recorded exports of these 
two countries to North Korea are discussed 
separately below. 

Among the minerals and metals reported 
by the U.S.S.R. as imported from North 
Korea during 1968, the second year under 
a 4-year trade agreement, were substan- 
tially more zinc concentrate and such non- 
metallics as barite, cement, nitrogenous fer- 
tilizers and magnesia clinker than those 
reported in 1967. Exports of U.S.S.R. min- 
eral products to North Korea in 1967 and 
1968, in thousand metric tons unless other- 
wise specified, were as follow: 


Commodity 1967 1968 
Asbestos. .......---- -0-2-2-2 2.4 8.3 
, e oz oe Lore ce 8.0 10.0 
Coal b bituminous coking). 15.0 692.0 
G/õôöÜOdT x ke 72.0 143.0 
Fertilizers (potassic)............... ..... 43.6 
Iron and steel: 
Ferroalloys (mostly ferroman- 
ganese and ferrochromium).. 6.9 6.9 
Steel semimanufactures. ....... 9.3 8.6 
Manganese ore 20.0 19.0 
Nonferrous metals and alloys (mostly 
aluminum)..................... 2.6 2.8 


Petroleum refinery products (mostly 
light and middle distillates) 
thousand 42-gallon barrels.. sam uie 


Sal é 4.8 8.0 


The noticeable increases in U.S. S. R. 
shipments of mineral fuels undoubtedly 
reflected North Korea's inability to obtain 
these items from its former main souce of 
supply, mainland China. 
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Minerals and metals trade with Japan 
remained unbalanced in 1968. Imports by 
that country of North Korean mineral 
commodities—largely iron and steel items 
—far outweighted exports of Japanese 
mineral products to it. A sharp increase in 
Japanese receipts of North Korean pig 
iron, ferroalloys and similar materials, 
however, was somewhat offset by a decrease 
in receipts of steel semimanufactures. Japa- 
nese exports to North Korea, with 1967 
quantities in parentheses, included 4,913 
metric tons of copper ore and concentrate 
(none), 200 flasks of mercury (325 flasks), 
and 7,547 tons of pitch and asphalt 
(5,006 tons). North Korea also took all 
129 tons of Japan's 1968 exports of ferro- 
vanadium (42 tons). In addition, 5,095 
tons of other iron and steel products were 
shipped to North Korea in 1968, compared 
with 635 tons in 1967. 


North Korea maintains a modest but 
active minerals and metals trade with East 
and West European countries. In return 
principally for mineral processing equip- 
ment, North Korea usually offers nonme- 
tallic minerals (particularly magnesite) 
and some nonferrous metals to East 
Europe, and nonferrous metals to West 
Europe. Poland, the only East European 
country besides the U.S. S. R. to report 
trade in detail, recorded the import from 
North Korea in 1968 of 82,000 tons of 
magnesite (24,000 tons in 1967) , 2,674 tons 
of fluorspar (5,549 tons), 504 tons of 
graphite (40 tons), 6,503 tons of talc 
(7,009 tons), and 2,575 tons of lead metal 
(927 tons). In return, Poland exported 
52,000 tons of coke (48,000 tons in 1967) 
as well as a small amount of petroleum 
products. Special United Nations trade 
data, available only for 1967, showed that 
14,075 tons of zinc metal, 458 tons of lead 
metal, 224 tons of copper metal and alloys, 
114 tons of tungsten concentrate, and an 
undisclosed quantity of silver valued at 
approximately $1.2 million were delivered 
to seven West European countries. 
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Table 2.—North Korea: 


MINERALS YEARBOOK, 1969 


Exports of selected mineral commodities to the U.S.S.R. and Japan 


(Metric tons unless otherwise specified) 


U.S.S.R. Japan 
Commodity 
1967 1968 1967 1968 
METALS 
! ͥͥ⁰ͥ¹ͥ ⁰ Vr ⁰ZAAAAAA aaa cuc ue t 49 85 80 18 
d steel: 

poe Fon ore 2322 he cece hE Sie ie Cerca ³ „ ³ð22A eaaa 626,418 525,696 
Pig JOB ac s oe ote ee cun yd lu EE 55,200 68 , 400 218,923 267.277 
Sponge iron, powder and shooũũ kk. 23,526 81,313 
r ose es Bote ee Lc S EE 1,200 2,000 1,541 297 
Steel, primary forms and semimanufactures.......... 79. 700 82, 800 51,102 26,965 
Lead and alloys, all form 17,000 19,100 617 590 
Silver dO S thousand troy ounces... ....... ....... 885 1,276 

Zine: 
Concentrate... oe eee oe ek eee ees 2,300 18,100 2,209 7,164 
Metal and alloys, all forms........................ 7,700 4,600 2,420 8, 852 

NONMETALS 
| wQ[o dd NONE 69,600 88,900 |. ....... .....-. 
Cement. ĩ˙n... ⅛˙²˙ꝛ d a en eo ee 256, 000 295,000 Lo — RmESses3s 
Fertilizers, manufactured, nitrogenous................... 10,200 30,600 — ....... 89 ....... 
FF fl ⁵³ðͥ -= é M eee. deca 5,562 14,041 
Graphite (mostly amorphous s)); - 22 eee tee eee 6,429 12,620 
Magnesia clinker........... 222222 L Lc eee 2. 158,900 211,300 18,261 12,555 
Nount li aeetas 14, 233 16,914 
Soapstone and tale (mostly tale 21,400 28,700 4,092 10,018 
MINERAL FUELS AND RELATED MATERIALS 

Anthracite.) oc ß nn ß uaaa 102, 591 104, 025 


r Revised. 


d 
Source: Derived from official import statistics of the U.S. S. R. and Japan. 


COMMODITY REVIEW 


METALS 


Iron Ore and Steel.—Despite a lack of 
specific references to iron ore mining in 
1969, the apparent increase in pig iron 
production during the year indicated a rise 
in ore output. Deliveries to Japan of 59- 
percent-iron ore from Musan, the coun- 
trys leading iron ore mine, totaled 535,000 
tons—somewhat more than in 1968. 


At midyear, outputs of crude and rolled 
steel at the integrated Hwanghae plant, 
located south of P'yongyang, had risen so 
sharply that the claim was advanced that 
the plant had reached the production 
levels envisaged for it in the 7-year plan. 
Yearend results indicated increases over 
1968 levels of 14 percent in crude steel 
and 17 percent in rolled steel, as well as a 
13-percent rise in pig iron. The principal 
factor in these successes appeared to be 
reductions, by as much as 2 hours, in the 
average heat times of the six open-hearth 
furnaces. Shorter heat times (in electric-arc 
furnaces) were also apparently responsible 
for further production increases at Kang- 
son, situated west of P'yongyang, which 
reportedly had met its 7-year plan targets 
in 1968. Construction work presumably 


continued on the Krupp-Renn rotary fur- 
naces being added to give Kangson a pig 
iron capability. An absence of reporting on 
Kimchaek on the eastern coast, presumably 
the only other integrated plant, indicated 
few if any significant gains had been made 
here. The status of an oxygen converter 
shop previously reported as being built at 
Kimchaek was unclear. 

Nonferrous Metals.—Virtually no direct 
information was available on the status of 
North Korea's nonferrous mines and smelt- 
ers in 1969. The increase of nearly 66,000 
tons in zinc concentrate exports to Japan 
(to 73,000 tons) accompanied by a nearly 
50-percent decrease in cadmium shipments 
there, seemed to indicate that some sort of 
repair or renovation activity was taking 
place at either the Munpyong lead- zinc 
plant on the eastern coast or the Nampo 
zinc-copper installation on the western 
coast. 


NONMETALS 


Cement.—A significant increase in pro- 
duction was claimed during the first half 
of the ycar. Most of the rise appeared to 
be in the form of improved operation of 
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existing kilns and facilities rather than in 
plant capacity additions. Madong remained 
the largest of the six known major North 
Korean cement plants, followed by Sun- 
ghori and Haeju. The country's total 
annual cement capacity probably stayed 
about 3 million tons. 

Fertilizer Materials.— Total output of 
manufactured fertilizers apparently rose 
about 15 percent in 1969. Although no 
progress was reported on a number of 
plant expansion programs initiated in pre- 
vious years, production evidently increased 
at the important Hungnam fertilizer com- 
plex on the eastern coast. Favorable men- 
tion was made concerning output from the 
anthracite-gasification and — urea-making 
shops of the nitrogen fertilizer plant there. 
Renovation of existing raw material proc- 
essing equipment and "production proc- 
esses" was credited with increasing output 
at one of North Korea's several other 
nitrogenous fertilizer plants. 

No information was available on the rel- 
ative success of programs to expand pro- 
duction of domestic apatite for the making 
of phosphatic fertilizers. At least 10,000 
tons of phosphate rock were imported 
from the United Arab Republic in 1969. 


Magnesite.—Little information was avail- 
able on output of magnesite, an important 
export item for the country. New machin- 
ery and mining methods reportedly were 
introduced very successfully at one mine, 
but the identity and scale of operations at 
the mine were not disclosed. By far the 
most important mine producer of North 
Korea's magnesite, most of which is located 
in the Machon Mountain Range of north- 
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eastern. North Korea, was Youngyang in 
South Hamyong Province. 

Exports of magnesite went principally to 
Poland and shipments of magnesia clinker 
went largely to the U.S.S.R. Japan also was 
a recipient of 19,167 tons of clinker of 
1969. 


MINERAL FUELS 


Coal.—Along with increases in output, 
substantial successes were claimed in tun- 
neling for developing new reserves and in 
preparing faces for future extraction. A 
significant amount of new equipment (par- 
ticularly metal props) and machinery of 
various types was alleged to have been 
introduced. In South Pyongan Province, 
the source of most of North Korea's coal, 
special mention was made of the installa- 
tion of a coal plough in one mine and of 
a "long wall blasting" system of excavation 
in another. Reportedly, output from North 
Hamyong Province, which produces badly 
needed higher grade bituminous coal, rose 
substantially again in 1969 after having 
achieved 7-year-plan targets the previous 
year. During the year it was stated that 
"small and medium" scale mines now 
accounted for 30 percent of all production. 

Petroleum.—Design and site preparation 
work presumably continued on the 40,000- 
barrel-per-day U.S.S.R.-sponsored refinery 
scheduled for erection at Sinuiju in North 
Pyongan Province. Meanwhile, North 
Korea imported the bulk of its 1969 petro- 
leum product needs from the U.S.S.R. 
Under an agreement signed in November 
with the United Arab Republic, refinery 
products were to be imported from that 
country in 1970. 


bilia Google 


The Mineral Industry of South Korea 


By R. A. Pense ! 


South Korea had in 1969 a modest but 
growing mineral industry strongly sup- 
ported by foreign (mostly United States 
and Japanese) investment and assistance. 
Although significant amounts of anthracite, 
tungsten, bismuth, fluorspar, graphite, and 
talc-soapstone-pyrophyllite were produced, 
the mineral base remained limited, espe- 
cially when compared with that of the 
more industrialized North Korea. Most 
mineral processing industries—chiefly ce- 
ment and fertilizer production, and petro- 
leum refining—have expanded notably in 
recent years and surpassed their North Ko- 
rean counterparts. 

Substantial economic progress was made 
again in 1969, the third year of the second 
5-year plan (1967-71). The gross national 
product (GNP) was preliminarily esti- 
mated at $4,822 million (1965 constant 
prices) , representing a real increase of 15.5 
percent over the 1968 GNP. This exceeded 
even the 13.3-percent rise of 1968 and 
more than doubled the average 7-percent- 
per-year growth rate originally set for the 
plan. Manufacturing, including the very 
important cementmaking, fertilizer-produc- 
ing, and petroleum-refining sectors, made a 
significant contribution towards 1969 
growth. Mining and quarrying provided a 
preliminarily estimated added value of $63 
million (in constant prices) to the econ- 
omy, or about 1.3 percent of 1969 GNP. 

The industrial index for mining fell 
from 99.1 in 1968 to 96.8 (1965— 100) . In- 
dexes of the major identified components 
of mining and mineral processing, on the 
same base year, follows: 


1968 1969 
Coal nin see 93.2 88.5 
Metallic mining 117.7 115.5 
Nonmetallic mining 69.0 98.2 
Petroleum and coal processing 199.1 257.9 
Nonmetallic processing (including 
emen 8 168.8 201.7 
Base-metal processing 229.6 282.2 
Metal processing 248.1 228.0 


The most ambitious industrial project of 
the second 5-year plan, a conventional inte- 
grated iron and steel plant at Pohang in 
the southeast, made slow progress in 1969. 
In the first half of the year both the In- 
ternational Economic Consultative Organi- 
zation for Korea and the Export-Import 
Bank of the United States declined to pro- 
vide the foreign exchange needed to begin 
building on the general basis of the proj- 
ect's doubtful economic viability. As a re- 
sult, the South Korean Government's 
tentative construction agreement with 
Korea International Steel Associates, an 
international consortium of companies 
headed by Koppers Co. Inc., of Pittsburgh, 
lapsed. 

Japanese assistance was then sought and 
evidently obtained in early December. Of 
the $224 million now estimated as neces- 
sary for completion of a 1-million-ton-per- 
year plant, about $124 million was to come 
from Japanese sources. Approximately $87 
million of this was to be in the form of 
loans and grants under a Japanese-South 
Korean World War II reparations agree- 
ment, and about $37 million was to be in 
loans from the Japan Export-Import Bank. 
Technical assistance for the project was to 
be provided by three major Japanese steel 
concerns. Construction of first stage facili- 
ties was tentatively scheduled to begin in 
1970 and be completed in 1973. 

New laws improving investment oppor- 
tunities in the steel and petrochemical in- 
dustries were reportedly passed, apparently 
in an effort to hasten development in these 
sectors. While this legislation may already 
have been of some use in moving the inte- 
grated steel plant ahead, it was particu- 
larly needed to expedite the Ulsan petro- 
chemical complex project. Reportedly, 
continuing financing difficulties were being 


1 Research specialist, Bureau of Mines, Wash- 
ington, D.C. 
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encountered, although letters of intent had 
been signed for the building of a number 
of the elements of the Ulsan complex. 

In October M. W. Kellogg Co. was ap- 
pointed managing contractor for a naph- 
tha-cracking plant, the key facility in 
the Ulsan complex. Feedstock for the 
plant, which is to produce 150,000 tons of 
ethylene annually, is to come from an ex- 
isting adjacent refinery. Both the refinery 
and the naphtha cracker are owned by 
Korea Oil Corp. (KOC). Gulf Oil Corp., a 
minority partner in KOC, is loaning 
money for the cracking unit. 

Legislation was also introduced and ap- 
parently approved concerning the develop- 
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ment of offshore minerals. Prospecting 
rights are limited initially to 10 years and 
exploitation rights to 30 years. The Minis- 
ter of Commerce and Industry, who ad- 
ministers the Law, may extend these pe- 
riods in 5-year increments. Corporate taxes 
are limited to 50 percent of taxable 
income. Normal taxes and duties are 
waived for imports of materials needed by 
prospectors and exploiters. Losses can be 
deducted from taxable income for up to 10 
years. Presumably, the three offshore petro- 
leum exploration agreements concluded in 
1969 or under negotiation at yearend con- 
formed with the new legislation. 


PRODUCTION 


Anthracite, still by far the most impor- 
tant crude mineral produced, apparently 
accounted in 1969—for the first time in at 
least 15 years—for less than one-half of the 
estimated gross output value of the mining 
sector. In terms of current prices, anthra- 
cite value was estimated at $80 million, 
only 47 percent of the total estimated min- 
ing value of $170 million. Other significant 
mine production values were contributed 
by tungsten ($13 million), iron ore ($8 
million) , and limestone ($20 million) . 

Output of most crude nonmetallic min- 
erals increased because of favorable condi- 
tions in the Japanese markets, for which 
they are produced to a considerable extent. 
In spite of high prices and growing Japa- 
nese demand, production of fluorspar, of 
which South Korea is a significant world 


producer, declined sharply. This was 
mainly because of a lack of suitable ore. 
Limestone output rose steeply because of 
increased demand by the domestic cement 
industry. 

In minerals processing, increasing de- 
mand from indigenous—and to a lesser ex- 
tent, foreign—consumers was basically re- 
sponsible for substantial increases in 
volume outputs from the important sectors 
of crude steelmaking (up 40 percent), ce- 
ment manufacturing (up 36 percent), and 
petroleum refining (up 62 percent). The 
midyear entry into operation of a second 
refinery, increasing national refining capac- 
ity by somewhat more than one-half, was a 
more immediate factor in boosting petrole- 
um-product production. 
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Table 1.—South Korea: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 1969 
METALS 
Aluminum, metal, primarnũ „ — dx 6,909 
Antimony, mine output, metal content 66 81 NA 
Beryllium, p concentrate, gross weighl!t lc ccc ccc lll... 2,440 8,572 Ssa 
nl,,“ yd 110 * 104 115 
Coppet: 
ine output, metal conte 1,400 1,201 1,8830 
Metal, refined, including secondary. .............................. 698 4,556 6,220 
Gold, JV ees UE E E E troy ounces.. 63, 887 62,405 50,784 
Iron and steel 
Iron ore and concentrate thousand tons. 698 880 110 
Eironi oo et See tes Sethe y do.... * 88 r 46 * 41 
FerroalloyBT* — ouo aeo Aq ³¹¹i ³ꝛ¹˙mumꝛꝛꝛA AA SER RE ER 7,087 5,891 ¢11,000 
Steel, ingots and casting thousand tons.. 820 r 872 621 
Mine output, metal conte nk 9,684 17,265 16,4717 
Mes ³»Wv.. ³˙¹w¹¹ꝛqꝛAqA udced aen uestra ¶y ELEM e eL 2,987 8,119 8,478 
Manganese, ore and concentrate, gross weight 7,241 4,221 ,902 
Molybdenum, mine output, metal contenttůzaꝛ IIIN 279 192 180 
Silver, k!!! cm weewecdua«cn auiem thousand troy ounces.. 588 611 906 
Tin, mine output, metal content... ....... Lll. LLL eee long tons 40 44 NA 
n, mine output, metal content... ........... cL clc cl lll lll... 2,025 2,092 1,971 
Mine output, metal content 18,649 19,840 22,082 
Metal, primary ss QATT—T—T. ĩ⁵ↄ Aa ĩ EE RE 54 , 454 2,810 
NONMETALS 
J/%%0%00ẽöĩ§5¹¹„•itò ʃñ³rð¹ ! ].].].].]/]ÿR]à]àààà]ààà.Jà.. 2,166 3,311 NA 
C!ͤ ˙AAAAAAAAAAVVVVVAVAVVVVJVVVVVVVS0T0TVuh.. 8 zz NA 
Cement, hydraulic „„ thousand tons.. 2,440 8,572 4,865 
Sh y d es wu E RE EE do.... 108 121 186 
Diatomiia: ß ß Ee eee ac LUE 2,288 2,214 2,916 
Keld3DEE. coo ³˙ ] ³ ß sous cheek eas thousand tons 17 21 28 
Fluorspar, all grades üᷣ;ßi᷑·i .. «c do 57 47 39 
Graphite: 
F IIlſ%u!ll“..“U.l¶ -,, ⅛ G NES Qem aS E 2,426 1,788 920 
Pyri Amor hous- >n 11 5 7 „ ee thousand tons 61 128 T8 
te and pyrrho u cupreous 
Gross weight... cuo oo Rec 0mmhq⁊⸗ꝛ a y ⁊ð REESE E Ade 4,411 NA NA 
Sulfur content €. oco anco y ipe Ru RE RU e 1,470 NA NA 
Salt, marine... oou tus ee eee de Ne thousand tons 612 661 289 
Stone, sand and vel, n.e.8.: 
Crushed and broken Hmestone_..._.....-.--.-------------- do.... 8,916 5,653 7.416 
Stone, not further describe do.... 229 178 226 
Sand (including glass sand). ............................... do.... 44 49 87 
Eu) ente rr io d d 61 78 101 
Nope ⅛ 0o:D0ů»àũn »mꝶæSA A VE Ree O... . 
JJV! ³oWw6m ⅛ km; . 8 do 56 72 84 
MINERAL FUELS AND RELATED MATERIALS 
Carbon DIBCK..ocsamcuud eai np 7ꝛ˙²w·ñ esos wed eee eeu 8 NA 8 4 
Coal, anthracite kk thousand tons.. 12,436 10,242 10,273 
Fuel briquets, anthracite briqu et do.... *8,500 6,891 9,194 
)//Cõ ³W (hu. dido ramo UR ccu c EAT D UE do.... 81 r NA 
Petroleum refinery products: 
Gasoline and naphthas: 
Motor gasoline.................... thousand 42-gallon barrels.. 2,690 8,938 1,410 
Napbthas occ see is ce boc tee cue AAA 8 do.... 492 1,528 4,264 
Kerosine and jet fuel: 
agp: BMC . a E R A a aSa do.... 1,866 1,975 2,220 
C ³o.ÜÜ Ä w. ⁊ͤ ß ota ere 8 do- 842 1.962 8,126 
Distillate fuel olall 2.2.2.2 LL LL cllc ll llc lll. do 4,083 710,082 9,603 
Residual fuel oil... 2.22. eee eee do 7,272 1 13,861 26,735 
Liquefied petroleum gasas ss do 107 182 39 
Other, including unspecifie dd do 272 r 2,062 8,868 
* Estimate. t Revised. NA Not available. 


1 Officially reported production only. 
Mostly ferrosilicon and ferromanganese. 
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TRADE 


The value of major mineral exports rose 
in 1969 principally because of greater ship- 
ments abroad of steel plates and sheets. 
The most important single mineral export 
items, however, were ores of tungsten 
($12.4 million) and iron ($6.1 million). 

Larger imports in 1969 of iron and steel 


other big drop in purchases of foreign- 
manufactured fertilizers in 1969. Concomi- 
tantly, imports of crude-fertilizer materials 
increased. The following tabulation shows 
the trends and changes in the major com- 
ponents of mineral trade 1967-69: 


: Value 
scrap and semimanufactured products and (million dollare) 
of petroleum were mainly responsible for 
the significant increase in the value of the 1967 1968 1969» 
major mineral imports. The scrap, coming BXPORTS 
largely from the United States, went to Metallic ores (mostly — 
satisfy the raw-material demand of the Nonmetallic ares -.. 5.8 . — 7.4 
steel industry's expanding crude-steel sec- Iron and steel producta..... 1.9 ':1.2 4.9 
: : . í Anthracite................ 1.8 2.2 2.7 
tor; this still consists largely of scrap-based, 
electric-arc furnaces. The rolling sector of Deen e ness 81.1 785.4 41.4 
the steel industry needed greater quanti- IMPORTS 
ties of semifinished products, originating Iron and steel MORD. uU 18.9 22.9 40.3 
. rude fertilizer materia 
mostly in Japan, to produce more sheets, ~ Gncluding sulfur). ...... 2.9 10.0 14.8 
plates, and pipes. Petroleum imports, con- Maure dra 5? 885 5 n 
ME e : è ron and steel products..... n > 7 
sisting principally of crude oil, increased Nonferrous meta- 125 :161 185 
markedly with the coming on strcam near Nonmetallic produets 10.1 E 2.7 
midyear of a new refinery. Sgro in and Droduetasror. DIA 35.0 ONSE: 
Fuller operation of several fertilizer Total.....---------- 208.8 7288.4 280.8 
plants completed in recent years led to an- > Preliminary. Revised. 
Table 2.—South Korea: Exports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 
METALS 
Bismuth metal, including alloys, all formen 99 75 
Iron and steel: 
Iron ore and concentratrek LL Lll eee eee ee thousand tons.. 668 772 
EEC! eee ele uaa ]ð;é -h; ĩð-Ä; ] ⁰ aida a ep cue 1,400 6,580 
Semimanufactures. .... 2 LL ee Le c Lecce c aee e cll eee thousand tons 10 NA 
Lead ore and concentrattrtekt᷑t ee ee cc cec crece cce 12,821 19,930 
Manganese ore and concentrate. |... LLL LLL LLL LL ce c c cc cc caca c ace cere carcer 367 500 
Molybdenum ore and concent raten 614 609 
Rare-earth metals, ore and concentrates... LLL LLL ee eee eee eee 102 di eue 
Silver metal, including alloys, all forms.....................- thousand troy ounces.. 225 418 
Tin ore and concentrattte k long tons.. 36 2 
Tungsten: 
Ore and nente we E UE E RES cans 8,990 8,619 
Metal, including alloys, all form „„ 12 um 
Zinc ore and concentrate... .. LLL ccc l c cllc cl cl cllc ccc cca cec cessas sace cocer 22,319 84,075 
NONMETALS 
Abrasives, flint pebbles..... 2... LLL LLL LLL cL LLL c LLL Lecce cce „ 12,443 8,227 
Cement.......... 77) P PMID pa EE 5,815 17,500 
Clay and clay producta: 
Crude clays, mf ³ð ð y end dae 26,358 89,608 
Produetk, TefrBetOry ññ xß?ẽĩ6k. d y ³ d sets uir EL E 47,287 59, 860 
Diatomite and other infusorial eart hs 80 
Feldspar and related materials: 
11 ”⁵ꝓñ7 ³ð 2,710 6,767 
Leucite, nepheline, and nepheline syenite.................... LL eee eee 25,672 28,801 
CJJJJ//%ͤ xßx“ Bare ] ee ans a ee m an w mt ede anal dE 48,182 49,733 
Graphite, natu... ?2k˙ↄðVê5¹«qſq; ie d eee eee te cls meio 8 61,231 48,087 
Mie l ⁵ꝰ TTT deus 592 8,461 
Stone, sand and gravel: 
Dolomite, chiefly refractory grade..................- 2... ..... thousand tons.. 12 11 
Gravel and crushed rock... ...... 2.22222. LLL cL LL Lll . do.... 13 1 
Quartz and quarizite. cco coelo e eee eoo ero Ra ede mess C rm amu ES PE do.... 97 T2 
TIC and soapstone... vice cuscRXecca he vEDEd ð 8 do.... 58 49 
MINERAL FUELS AND RELATED MATERIALS 
Coal and briquets, anthracite... LLL LS LLL LLL LL cc eee thousand tons.. 172 226 
Petroleum refinery products, asphalt thousand 42-gallon barrels. . Bess 8 


NA Not available. 
Source: Foreign Trade of Korea, 1967 and 1968. Customs Bureau, Ministry of Finance. 
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Major destinations of selected commodities, 1968 
(Thousand metric tons unless otherwise specified) 
Commodity Quantity 
Bismuth metal, including alloys, all formdmdeͤZ——éçß «„ metric tons 75 
Belgie ooe ] ⅛¼² . ð⅛ y z y . dee do 40 
United d. yd ma ERE mE RE ira E do.... 80 
Iron and steel, iron ore and concentrate. |... .... LL Lc LLL LL LL LLL LLL ne ne ne nee call. 712 
DODO MP Dc Hr AE 742 
Lead ore and concentrate... o: clo oo coe ce eu casemeWmesenma dade u „ 20 
J%%%%%/%Cͤ'o·l ꝛ⁊ C M ES 20 
Moly um ore and concentrat9h9)%h «4 metric tons.. 509 
FFF ³o˙¹ ᷣͥůͥöAuw . 0b?᷑ E 9883 267 
Wost Y h oAAjAyſͤ AAAdddſſyſyſſſſſdſdꝗ́́„d„d tL A Ee 88 105 
Silver metal ae alloys, all forma thousand troy ounces.. 418 
ted Kingdom e seres nn cence aooo cocco nee mee raso do- 225 
/// ec ec seus tease see ekee en ensn y 8 198 
Tungsten ore and concentratXee Mut metric tons.. 8,619 
J/ööÜr ß ð dd ⁵ðiVid ðV! ease nie aca M LH DRE DC 0.... , 144 
/ (Uh ³o¹àVy AAAAd AAAAadAddadddadydddddddddddſĩĩ 8 do 984 
Zinc 155 ana FODOODLI NIS. o ß ß . Ea AR Md d RE 4 
Clay ade clay products, crude clays, n.e.s., kaolin... 2... 222 2 2L LLL LL LLL LL llc lll. 40 
%%õͥ ⁵V ² ? ?nĩ˖ .. yddddd ͤãyꝗsdd/ ⁰ͥõ¶ydw d 40 
. J/%% d EU Mc RE ora a E Cd Rua NE 8 50 
PRDON ooo ¹à˙Ü ⅛ĩ d ³⅛³m˙mꝛↄꝛꝛãꝛ Kg eedeusee secesete Lii y 49 
Graphite, | natural... e cule ccwo eae oe ea aeee bet ck y e naa S DE 48 
/%mVy½ E ͥydd ET E EE LI E d y TAE 42 
Tale ands SOG DSTONG: 22s ooo se ce eR lu uad da e aS ⅛ w m 8 Me 
Coal aad briquets: needed Scbeccceeccexesceceleck aides 226 
J)) ac Pees eae SS d M ee eee d hone LU ͥ ĩ y 8 216 
Table 8.—South Korea: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 
METALS 
S metal, including alloys, all formmaeͤeuͤͤ a e JP .. l.l... 12,394 16,404 
pper: 
Ore and concentratttœũt.èœnuʒuʒuç—— ö LLL LL LLL LL LLL l2 e e Leser e dont 6,786 
Metal and alloys, all forms. `... 2 ee ee eee eee 8,466 8,475 
Iron and steel, metal: 
i ³»Wüuu.. ! € — tbousand tons 318 891 
HON... e ff Ec La REEL EE do.... 46 T9 
Spiegeleisen ũũ ũ ²N]))Z)½]]))ſ ZZV ĩͤ 8888 8,000 14 
Steel, primary n «ĩ dame qe mu emat d mad thousand tons.. NA 
Semimanufactures. |... .. nfs „„ do.... 818 232 
Lead, metal, including alloys, all formw „„ 1,260 2,706 
Manganese: 
Ore and concentrates occ oc oso Eee Ds RU NGASRR M ER RAdEEx eO SE uw dead. 7,197 521 
%%% dy y ͥ⁰ EA y . usta a 452 242 
Mercury- Dona cl49-amcceed ³ ³ ⁰ ⁰ Us ⁵ 8 76- pound flasks.. 328 2 
Tin, metal, including alloys, all forms. ..............................:.long tons 201 280 
Titanium: 
Ore = nett õõ ß y RENTES Be qe 287 sees 
c oh cle earl atk Ee CEPR RUOTE at TE REPREHENE 2,144 8,157 
Zinc, 8 including alloys, all formmurꝛ 2. llc LL ccc Ll Lll ll. 4,645 6,780 


See footnotes at end of table. 
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Table 3.—South Korea: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 
NONMETALS 
0 eco bcd daa ³ é va eaa eee thousand tons 22 25 
eren ³ y ³ O T e e Dico 468 142 
Corundum, manufactured... ........ ee ccc Lec LLL Ll 877 886 
Diatomite and other infusorial earths. .....2- 222-2 eee ene eee 60 157 
Fertilizer materials: 
Crude: 
Fps tle‚e‚e‚e‚e‚e‚e‚e‚e‚efe e Ra dU EE thousand tons 48 871 
OLRBRIO CCo cu dcl on aca EP m- t E m E DC E do 122 Lex 
Manufactured: 
Nitrogenous. oco Rss seem Et EMEN eR do.... 281 420 
Fell.... ð e sei do.... 812 140 
PCC ³²”ii AA eae to S CL dA a T 8 do.... 29 68 
ll. moie e seu ce EM a a a isse 0.... 5 15 
J%%%%%%é!)!n;n . y mßts 8 Ones 82 101 
Sodium and potassium compounds, soda ash.............------------------ do.... 
Sulfur, elemental, all forms. ........... 2... „„ ee do.... 87 55 
MINERAL FUELS AND RELATED MATERIALS 
Fh M q muê¼æ¼y5!¼—ꝓ¼¼¼!¼¼¼!!. y mL LEE E 4.254 4,875 
Coal, all grades, including briquets.._........---.-.-------------- eee eee eee r 
Coke an 7; x T e ERE 82 51 
Petroleum: 
Crude and partly refineꝶ thousand 42-gallon barrels.. 18,371 87,199 
Refinery producta: 
GG »” Ü¹ꝙWV . ³ ³ A ula E SEE e do 350 20 
Ill ðZV4J ĩ ͤ⁰ ae wee ae do 92 143 
7! ²³˙.A MA. d k DUE 8 do 367 162 
Distillate fuel lll. do 518 140 
Residua! fuel inkl..... 8 do.... 5, 835 8,196 
PJ y ̃ ³%ͤ ĩ mktr 8 8 145 


* Revised. NA Not available. 
Source: Foreign Trade of Korea, 1967 and 1968. Customs Bureau, Ministry of Finance. 


Major origins of selected commodities, 1968 


(Thousand metric tons unless otherwise specified) 


Commodity Quantity 
Aluminum, metal, including alloys, all forrmmn·dw «4444 15 
United StSto8.. uoo ecu ES ⁵ĩðſſſͥͥ ⁵ ⁰—;d K E D ma es EL 11 
Copper ore denen ] ð ð yy Ceu aM Rue Ea dues qued 7 
„ 33 ⁵ ↄð ⁵ð (0 ³ðſſdſdͥ ⁵ tei Ga ale d k (Rc NOE 4 
%%% VVV ³ LL LC m e ͤ— :. 8 8 
Copper, metal and alloys, all forms. ...............22... ee eee eee metric tons.. 3, 475 
Wnited S z fd ß mete eee do 2,782 
Iron and steel metal, serasaaaandnnmꝛnnnin inn 891 
Ill Lue eet uu quee ua ĩð ͤ y EE on re 941 
Iron and. SEA metal, semimanufacturee s 205 
Zinc, metal: including alloys all forms..............-.-..--.-------- e-news T 
ͤê» ³⁰¹ ¹ ²³ AA ⁰ ſͥ mk ra El tet Erde 6 
Asbestos- ² ù .;. y ME OE 25 
e , ec aue ccc md d ß D EE E 16 
III; ðj/ſſſ/ͥ ⁵ĩðſ/ſſſͥͥͤ eU iuum eR LAS d i de Ei teed 7 
ß!!! ⅛ «v d pu Qo ·ͥ ͥ ;.; ³ LSU y ß wt y ELLE e 142 
% ĩ²ĩ² . ³˙Ü a ͤ ͤ ͥͤſyſyſ ³ 9m ĩ d fm d 8 142 
Fertilizer materials, crude, phosp hatigcc ccc... „„„⸗k— 371 
P/ «ð ß k E dd y d AE EM 368 
Fertilizer materials, manufactured, nitrogenous................-----.----------- eee ee eee ee 420 
P ̃² newletter yd yd mem ada a LE 405 
Fertilizer materials, manufactured, phosphatic. .............. - ll cllc cl Ll cell esca ecce cse 140 
United States... cod ³⁰Ü¹tt ] « i ⁵ sl eds c ee ee DE ek ZAR 140 
%%%0 ³ ( ⁰ o esu c et oc S pd SiL 8 101 
T/%höÜ§—(4ü ² ä ⁵⅛ð DA dew ſd x y LSU 92 
Sulfur, semen, rh ³Ü¹.w ü CELUM LER RE e LEE 55 
BNA 2 ese ae i DE D LL ED A LM LA M UE 50 
Coke and semicokkladõ᷑ʒʒʒʒſoſſſſſᷓᷓᷓQQQQQ Qſ‚˖ſſᷓ ᷣͤͤſſT „„ metrie oi 51 
PPP! ſ⁵ↄDůmů E E y 8 
Petroleum, erude and partly rein t PIC ECTS thousand 42-gallon barrel 87,199 
Mainly from Iran and Ka ]/ð« x Eislu eme do 97. 199 
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COMMODITY REVIEW 


METALS 


Aluminum.—The country's first primary 
aluminum plant, a 15,000-ton-per-year re- 
finery of the Korean Aluminum Company, 
came on stream in June at Ulsan. Techni- 
cal assistance in construction was given by 
Showa Denko Co., Ltd., of Japan, which 
provides the alumina feedstock. Approxi- 
mately 3,000 ingot tons of aluminum, val- 
ued at $1.6 million, had been shipped to 
Japan by yearend. Additional facilities at 
Ulsan include a 3,000-ton-per-year extru- 
sion press. 

Copper, Lead, Silver, and Gold.—The 
Changhang custom smelter and refinery re- 
mained the key nonferrous installation, 
producing 5,221 tons of copper and 3,478 
tons of lead, as well as significant portions 
of the domestic gold and silver output. 
Concentrates from the Philippines and 
Canada and scrap provided a substantial 
portion of the raw material for copper. 
Deniationalization of Changhang, operated 
by the Government’s Korea Mining and 
Smelting Corp. was reportedly decided 
upon during the year. 

Indications of a major native copper dis- 
covery in Kyongsang-Pukto Province were 
reportedly not substantiated by later dia- 
mond-drilling. The most important source 
of the 22,167 tons of low-grade copper con- 
centrate produced indigenously was the 
Kunbuk copper mine with 3,266 tons. An 
estimated 70 percent of the 32,953 tons of 
lead concentrate produced was from the 
Yeong Hwa lead-zinc mine of Young 
Poong Mining Company, Ltd. Most if not 
all of Yeong Hwa's lead output was 
shipped to Japan. Production of silver in- 
creased by nearly one-half because of the 
opening in August of Young Poong’s new 
Bupyong silver-lead mine at Inchon. Indi- 
cated reserves were reported as 2 million 
tons of ore containing 330 grams per met- 
ric ton of silver and 2.5 percent lead. 
Equipped with a flotation mill capable of 
handling 400 tons of ore daily, Bupyong 
produced 287,000 ounces of silver by year- 
end. 

Iron Ore.—Production, geared largely to 
supplying Japanese demand, declined sig- 
nificantly principally because of falling 
Japanese market prices. The largest output 
(309,000 tons) came from the Yangyang 
mine of the recently denationalized Daihan 


Iron Mining Corp. The Chungju mine of 
Young Poong produced 170,000 tons, but 
reserves reportedly were virtually ex- 
hausted. Output at the Mulkum mine of 
Taehung Mining Co. declined 37 percent 
to 130,000 tons because of its owner's finan- 
cial difficulties. 

Iron and Stecl.—At midyear the iron 
and steel industry consisted principally of 
several companies with a total maximum 
annual capacity of about 200,000 tons of 
pig iron in small blast and electric-arc fur- 
naces and a rotary kiln; approximately 15 
concems with a total annual capacity of 
about 800,00 tons of steel ingots from 
electric-arc furnaces, Bessemer converters, 
and open hearths; and about 40 enter- 
prises with an annual rolling capacity of 
slightly over 1 million tons engaged mainly 
in producing reinforcing rods. Much of the 
steelmaking equipment, which dates from 
before World War II, and the rolling 
mills, which were established during the 
1950's, are reportedly uneconomically small 
and now outmoded. Total employment in 
the industry was estimated at 20.000. 

At yearend the projected new integrated 
steel plant at Pohang was scheduled to re- 
ceive its one blast furnace, with an internal 
working capacity of 1,600 cubic meters, 
and two converters. Other facilities, includ- 
ing continuous-casting equipment and a 
hot-strip mill, were apparently to be added 
later. 

Tungsten.—The long-run decline in na- 
tional output resumed in 1969 as Sangdong 
—the world’s largest producer—produced 
only 3,06] metric tons of scheelite concen- 
trate, 19 percent less than the previous 
year. The program for developing deeper, 
lowergrade ore at Sangdong had not yet 
been completed at yearend. Rapidly rising 
world prices, however, stimulated the re- 
opening of the Il Kwang copper-tungsten 
mine to develop an estimated 100,000 tons 
0.6 percent tungsten ore. 

Zinc.—Yeong Hwa was again by far the 
largest producer of the 41,163 tons of zinc 
concentrate. Ulchin (7,631 tons) and Sin- 
yemi (3,936 tons) were much smaller but 
still significant mine sources. Virtually all 
of Yeong Hwa's output was shipped to 
Japan for metallurgical processing, but a 
7,700-ton-per-year refinery was under con- 
struction at pithead for completion in 
1970. In addition, sufficient reserves had 
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been developed by Young Poong nearby to 
justify the building of a 1,000-ton-per day 
ore flotation mill, four times the size of 
the existing mill. 

All refined zinc was produced in 1969 by 
the small custom refinery of Tongshin In- 
dustries Ltd. near Seoul, which operated at 
about one-half capacity. Reportedly, capac- 
ity was raised to 6,000 tons annually near 
yearend, apparently in anticipation of in- 
creased ore supplies. 


NONMETALS 

Cement.—Greater utilization of capacity 
built the previous year was apparently pri- 
marily responsible for a 36-percent increase 
in production and the movement of the 
country in 1969 into the position of a net 
exporters. The only identified plant addi- 
tion involved the doubling of the Tanyang 
facility of Hyun Dai Construction Co. to 
400,000 tons annually near the beginning 
of the year. 

Sulfur.—Most of the country’s growing 
demand for sulfur, all of which has been 
imported, is used in the production of sul- 
furic acid for the manufacture of fertiliz- 
ers. In 1969, two mixed fertilizer plants— 
the Ulsan plant of Yong Nam Chemical 
Fertilizer Co., Ltd. and the Chinhae plant 
of Chinhae Chemical Co., Ltd.—contained 
roughly 90 percent of the national sulfuric 
acid production capacity of about 400,000 
tons annually. The remaining acid produc- 
tion capacity was accounted for by 12 
small producers. In addition, a 50-ton-per- 
day acid plant based on sulfur recovery 
from stack gases was to have been erected 
before yearend at the Changhang smelter 
and refinery. Nonacid sulfur consumption, 
estimated at 6,000 tons in 1969, went for 
rubber manufacturing (50 percent) , paper- 
making (25 percent), and carbon disulfide 
production (25 percent). 


MINERAL FUELS 

Coal.—Production stabilized in 1969, ap- 
parently benefiting from such Government 
relief measures (adopted the previous 
year) as the extension of $7.4 million in 
potential new loan moncy for mine devel- 
opment; the initiation of improvements on 
mine-to-consumer transportation facilities; 
the raising of the Government's Daihan 
Coal Corp. (DCC) capitalization from 
roughly $15 million to $37 million; and a 
25-percent increase in coal sales prices. 
Output at midyear from DCC's Changsong 
mine, the country's largest and a recipient 
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of extensive U.S. assistance, seemed to indi- 
cate production would reach 2 million tons 
by yearend. This would be about the same 
as production in 1968, but below the 2.4 
million tons targeted. 

Petroleum.—In April, Gulf Oil Corp. be- 
came the first international oil company to 
reach agreement with the Government on 
exploration of the country's continental 
shelf. If the projected three-phase investi- 
gation program is carried out, Gulf—oper- 
ating through its wholly owned South Ko- 
rean subsidiary, Gulf Oil Corp. of 
Korea—will spend a minimum of $8 mil- 
lion over a maximum of 8 years in explor- 
ing about 27,000 square miles in two dis- 
contiguous blocks off the west coast. 
Gradual relinquishment of 75 percent of 
Gulf's concession area during exploration 
was provided for. If production proves fea- 
sible, exploitation rights are guaranteed 
for at least 30 years. Initial royalty would 
be set at 12.5 percent, with taxes limited 
to a 50-percent corporate levy on net prof- 
its. By yearend Gulf had completed its 
seismic survey work, while subsidiaries of 
Royal Dutch/Shell and California Texas 
Oil Corp. were negotiating similar agree- 
ments for other roughly equal-size offshore 
concessions to the west and south. 

The most important development in pe- 
troleum processing was the midyear start- 
up of Honam Oil Refining Co., Ltd's, new 
refinery at Yosu on the southern coast. A 
joint venture of Lucky Chemical Co. of 
South Korea and California Texas Oil 
Corp. of the United States, the 65,000-bar- 
rel-per-day plant also has 9,500-barrel uni- 
fining and 5,600-barrel reforming units. In- 
cluded in the estimated 10.7 million 
barrels of products produced during the 
year was an estimated 600,000 barrels of 
naphtha shipped to Japan under a short- 
term contract. At the other operating re- 
finery, the 115,000-barrel-per-day Ulsan 
plant of KOC, which ran at full capacity 
throughout the year, 11,000 barrels of cat- 
alytic reforming capacity was reportedly 
being added to the existing 6,800 barrels. 
While international financing was still be- 
ing sought, site work began for a 50,000- 
barrel-per-day topping unit at Inchon. A 
joint venture of the Government and Union 
Oil Corp., the output of the facility is re- 
portedly to go partly to an associated 
power-plant in the form of fuel oil and 
partly for export (probably to Japan) as 
naphtha. 


The Mineral Industry of 
Kuwait, Kuwait-Saudi Arabia 
Neutral Zone and Saudi Arabia 


By David A. Carleton? 
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The petroleum industry, which is the 
bulwark of Kuwait' economy has again 
expanded operations. Crude oil production 
(excluding Kuwait's share of production in 
the Kuwait-Saudi Arabia Neutral Zone) 
increased 6 percent during 1968, a rate un- 
changed from that of 1968 but somewhat 
higher than that of the general economy 
during 1969. Payments to the United Arab 
Republic and Jordan, which amount to the 
equivalent of about $180 million annually 
or (nearly 25 percent of Government in- 
come) has been a major cause for the rel- 
ative slowdown in domestic development. 

Income from petroleum production, re- 
fining, and exports contribute about 50 
percent to the gross national product and 
more than 90 percent to Government in- 
come. These revenues, which amounted 
to $670 million in 1968 and about $700 
million in 1969, have enabled Kuwait to 
build an impressive social and economic 
infrastructure, import skills from abroad, 
and accumulate extensive external financial 
reserves. Petroleum revenues, however, 
have led to an imbalanced economy, re- 
flected in the disproportionate relationship 
between the economic factors of produc- 
tion; land, labor, and capital. Other min- 
eral operations are limited to the 
production of nonmetallic construction ma- 
terials. Efforts to diversify the economy 
have met with great obstacles, primarily 
because of the extreme shortage of natural 
resources other than petroleum and natu- 


ral gas, the limited areal extent of Kuwait, 
and the country’s narrow domestic market. 

The results of the Government's. first 
geological survey were reevaluated during 
the year. It was decided to follow through 
with detailed surveys covering surface and 
underground minerals resources other than 
oil. A French firm has been contracted to 
perform the surveys, to be completed by 
mid-1970. 

The Industrial Law of 1965 called for 
expansion of small manufacturing plants 
and public assistance to small industries. It 
also created the Shuaiba Industrial Devel- 
opment Board to study likely industry 
projects. To date, the scope of industrial 
investment has been limited. The largest 
mineral industry investments other than 
those of the petroleum industry have been 
in a fertilizer plant, a company for manu- 
facturing oil well drilling muds, and in 
plans for a petrochemical industry for 
making plastics and raw materials for ex- 
port. The drilling mud plant imports raw 
materials from Iran and was set up by a 
subsidiary of Dresser Industries, Inc., (a 
U.S. firm) and a Kuwaiti group. 

The only nonpetroleum mineral industry 
which predates the Industrial Law of 1965 
is a brick plant built in 1956 by the Ku- 
wait Sand Lime Brick Co. The plant was 
acquired in 1960 by National Industries 


1 Supervisory foreign mineral specialist (petro- 
leum), Bureau of Mines, Washington, D.C. 
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Co. a mixed-capital firm. In 1961, it 
broadened its scope to include cement 
products and, more recently, asbestos ce- 
ment and spiral-wild steel pipe. 

Major petroleum facilities other than 
crude oil producing and handling equip- 
ment are three petroleum refineries; the 
Mina al Ahmadi plant, owned by Kuwait 
Oil Co. Ltd. (KOC), Shuaiba plant of Ku- 
wait National Petroleum Co. (KNPC) and 
the Mina Abdullah plant, American Inde- 
pendent Oil Co. (Aminoil) . 

In addition to the expansion of petro- 
leum facilities, the first 5-year development 
plan, 1967-68 through 1971-72 calls for 
industrial expansion at Shuaiba, as well as 
construction of an asphalt facility, a chlo- 
rine plant, aluminum plant, and cement 
pipe works. Most of these will be financed 
by either private or joint public-private 
sources. 
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PRODUCTION 


Crude oil production by KOC the sole 
producing company in Kuwait proper, av- 
eraged 2,575,455 barrels daily in 1969, 
about 6 percent above the 1968 level. Re- 
finery throughput averaged 400,000 barrels 
per day that year. Marketed natural gas 
totaled 129,273 million cubic feet, two- 
thirds of which was used as fuel by KOC. 

Minor mineral commodities produced in 
1969 were 46 million sand-lime bricks, 694 
tons of hydrated and quick-lime, 4,000 tons 
of evaporated salt, and 14,786 tons of sulfur 
recovered from the Mina Abdullah refinery 
of Aminoil. Data on sulfur recovered from 
the Shuaiba refinery of KNPC are not 
available. In 1968 (latest data available) , 
petrochemical production totaled 199,169 
tons, of which 103,705 tons were urea and 
95,464 tons were ammonia sulfate. 


Table 1.—Kuwait: Production of crude petroleum and petroleum refinery products 
(Thousand 42-gallon barrels) 


Commodity 


Crude petroleudggg Lll lll lll. 


Petroleum refinery products: ! 


Liquefied petroleum gas 22. 
Other refinery products 


wer — —ñ— T om poc Oo oo oo ooo Poo ꝰ mo 


1967 1968 1969 
m 836,719 886,125 940,041 
Seg 2,678 4,209 1,053 
bou 393 411 635 
os 363 1,287 3,674 
MN 18,530 48,380 46,930 
is 60,410 47.969 50,627 
md 8,591 16,829 17,163 
soa 19,490 6,437 4,843 
8 110,450 125,522 130,925 
BM 1,116 1,509 1,379 


! Includes output from KOC, Aminoil, and KNPC refineries 


? Includes production of natural gas process plant. 


TRADE 


Kuwait in 1969, ranked fifth among the 
major petroleum exporting countries of 
the world, the same as in 1968. Most of 
the petroleum exports are by the KOC 
owners, British. Petroleum Co. Ltd., and 
Gulf Oil Corp. Since the completion of 
Shuaiba refinery, KNPC has been an ex- 
porter. The latter has experienced diffi- 
culty mceting its export commitments be- 
cause of the Suez Canal closure. Officials of 
the company have been pursuing talks 
with U.S.S.R. officials for the exchange of 
refined petroleum products for their re- 
spective customers east and west of the 
closed canal. Under the proposal, KNPC 
will suppply products from the Shuaiba 
refinery to the Russians to meet their sales 
commitments in India and other Indian 


Ocean areas; the Russians will supply 
products to KNPC for its contracts in 
Northern Europe. KNPC's principal con- 
tract in Europe is to supply 1 million tons 
annually of products (largely distillate fuel 
oi) to West Germany. Part of this 
contract is now being supplied by a 
swap with the Compagnie Francaise des 
Pétroles for about 200,000 tons of distillate 
fuel oil annually. In addition, Rumanian 
officials have proposed a $100 million 
barter arrangement, under which Kuwait 
would export refined petroleum products 
and petrochemicals in exchange for Ru- 
manian goods, mainly oil equipment. 

Bunkers of vessels and aircraft engaged 
in international] trade in 1968 was as fol- 
lows in thousands of barrels: aviation gaso- 
line 14; jet fuel 265; distillate fuel oil, 
10,351; and residual fuel oil 19,939. 
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Table 2.— Kuwait: Exports of crude petroleum and petroleum refinery products 
(Thousand 42-gallon barrels) 


Commodity 1967 1968 1969 
Crude petroleum. ...........-.-.---------- eee eee ee 755, 208 792,421 1835, 575 
Petroleum refinery products: 
G 20.2. ctc ose eee Osa ³ A NEUE ees 399 1,422 4,282 
i . se mES EA cuis Qi ce 48 860 3.157 
JJC 88 16031 ps ö 
ight distillate, unfinished. ee ,031 
Distillate fuel Oil. 16,912 } 36.024 86. 255 
Residual fuel ot 34,482 23.212 29,110 
G %§«;o·⅛O»W‚OQꝗꝗ0ßũ ⅛ mm ³»ͤk1- dx e.. ceceouness 830 6,341 5,969 
ü ⁰d ͤ ⁰ 68,202 68,117 78,728 
Liquefied petroleum gas “U) 11,409 15,891 12,097 


! Major destinations were (in million 42-gallon barrels): the United Kingdom, 144.5; Italy, 109.1; Nether- 
lands, 99.5; Japan, 90.0; France, 69.8; Ireland, 60.5; Singapore, 34.7; and Belgium 31.7. Of total crude oil 
exports 64. 2 percent went to Europe and 28. 4 percent to the Far East and Oceania. 

1 Propane, butane, and natural gasoline from natural gas process planta. 


Table 3.—Kuwait: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Aluminum and alloys !,.............. 2. 2 ccc ccc Le cl... 583 1,299 
Copper and alloys!............... h 298 198 
Iron and steel: 
Scrap and unwrought. .............. LLL clc lll... 1,345 26,123 
Semimanufacture s 191,066 245,668 
Lead and alloy d 150 311 
NONMETALS 
Asbestos sheets... 22 ccc ccce ccc cell ccce serre sacro 8,065 2,364 
Barite compounds. .._....-...---....------------------- 26,975 34,132 
FF. ³⁰Ü¹¹¹1 oe ELE AE Gone 729,128 1,048,588 
Diamond... 227.2222 ex. ates act ͤͤ aui cud carats.. ....... 905 
Gypsum and limestoue nn 8,308 11,171 
NTarblé ss osceeec mede ex vede Ee uL. cee 7,382 4,484 
Cw] ee . ³ð dd OPNS INNO OR PRSE 1.400 1,074 
MINERAL FUELS AND RELATED MATERIALS 
Coal, coke and briquetssss 216 877 
Crude petroleum thousand 42-gallon barrels. . 25,273 22,138 
Petroleum refinery products: 
GS. ĩðA morcs ceu do.... 15 14 
Liquefied petroleum gas do.... 251 363 
Lubricants... oc eee eee cece ee swe do.... 104 126 
„ep me ez er ee ierche we PEE 0...- 28 67 
Total: iclsl2scceucetzcszuncehe 8 do.... 398 570 


! Sheets, bars, and pipes. 


COMMODITY REVIEW (KCFC), which uses natural gas from 
nearby oilfields as the basic raw material. 
The plant has a capacity to produce 400 
tons per day of ammonia with other ünits 
for the production of urea, 550 tons per 
day; sulfuric acid, 400 tons per day; and 
ammonia sulfate, 500 tons per day. 

This first plant will be joined by a new 
$80 million KCFC complex at Shuaiba due 
for completion in 1970. Capacities will be 
1,600 tons per day of ammonia, one half 
of which will be converted to urea in a 


Metals.—Aluminum.—Joint-venture ne- 
gotiations were undertaken in 1969 be- 
tween the Government of Kuwait and the 
Ethyl Corporation ( a U.S. firm) for the 
construction of a $100 million aluminum 
reduction plant in Kuwait. The proposed 
plant would import alumina from Aus— 
tralia and produce aluminum by electrol- 
ysis. Major points of the negotiation yet 
to be resolved are the electricity costs and 


financial participation. l . 1,400-ton-per-day unit. German and Japa- 
Nonmetals.—Fertilizer  Materials.—Ferti- nese firms are building the principal units. 
lizers are produced at the Shuaiba plant of During 1969, KCFC announced the con- 


the Kuwait Chemical Fertilizer Co. clusion of two contracts calling for the 
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supply of $5.0 million worth of urea to 
Pakistan and $3.7 million worth to India. 
In Pakistan it was announced that 70,000 
tons of nitrogen fertilizer would be re- 
ceivcd from Kuwait. The transaction with 
India stipulates the barter of urea in re- 
turn for an equal valuc of jute sacks, 
which KCFC will usc directly in its bag- 
ging opcrations. 

Mineral Fuels and Related Materials.— 
Petroleum and Natural Gas.—Although 
KOC (the only crude oil producing com- 
pany in the country) showed fairly even 
growth during 1968, production in 1969 
was distorted by uneven monthly offtake 
by the parent companies. In order to meet 
a commitment to the Government to at- 
tain a 6-percent increase over 1968 produc- 
tion, the KOC increased output during the 
last 2 months to about 2.9 million barrels 
daily. 

The major accomplishment of KOC dur- 
ing 1969 was the completion of a 77-mile, 
30/36-inch pipeline system between the 
northern fields and the Ahmadi tank farm. 
The right-of-way parallels the existing 30- 
inch line. When branch lines, gathering 
centers, and ancillary facilities are com- 
pleted in early 1970, the total rated capac- 
ity of the line will be 500,000 barrels 
daily, raising the maximum throughput ca- 
pacity at Ahmadi to 3.7 million barrels 
per day. These new additions to KOC's 
production facilities are among several 
projects in a development program initi- 
ated in 1968 and for which a new coordi- 
nating organizational unit was set up 
called the Crude Oil Production Expansion 
(COPE). The program includes three 
gathering centers in the northern fields, 
four gathering centers in the Burgan- 
Ahmadi area, and five huge storage tanks 
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each with a capacity of 600,000 barrels near 
Mina al Ahmadi. 

KOC completed an exploration survey of 
Kuwait Bay and the southern half of Bu- 
biyan Island; on November 30, 1969, Bubi- 
yan No. 2 was the first exploration well 
drilled on the island since 1963. 

Although KNPC's Shuaiba refinery was 
completed during 1968, the plant was 
plagued with operating problems through- 
out 1969. During December 1969, the refin- 
ery was declared "fully operational" and 
throughput of about 80 percent of capacity 
was attaincd. The new much-publicized 
H-oil unit, which came on stream in No- 
vember, 1969, will make considerable 
change in the refinery output pattern; not 
until it has operated for several months 
will it be known whether the 1.5-percent- 
sulfur-content residual fuel oil can be pro- 
duced or if the flexibility in producing 
medium to light products can be realized.2 

In 1968, a joint venture agreement with 
the Spanish national company, Hispanica 
de Petróleos, S.A. (Hispanoil) and KNPC 
crcated the Kuwait-Spanish Petroleum Co. 
(KSPC), with exploration and exploitation 
rights covering a large part of Western 
Kuwait and the northern half of Bubiyan 
Island. Exploration was scheduled for the 
latter part of 1969, with Bubiyan Island 
expected to hold the best promise. 

A ycar.long controversy over new labor 
law legislation for the oil industry was cli- 
maxed by the issuance in June of Law No. 
28 of 1969. The new law amends Kuwait's 
basic 1961 legislation concerning labor in 
the private sector, and in particular amends 
and corrects Law No. 43 of 1968. The new 
legislation liberalizes vacation and sick 
leave benefits, housing gratuities, and re- 
tirement benefits. The latter favors Ku- 
waiti as against non-Kuwaiti laborers. 


KUWAIT-SAUDI ARABIA NEUTRAL ZONE 


On December 18, 1969, the Governments 
of the Kingdom of Saudi Arabia and the 
State of Kuwait signed an agreement for- 
mally dividing the Neutral Zone and de- 
marcating a new international boundary 
between the two countries. The document 
is supplemental to an earlier agreement 
signed in 1967. The boundary dividing the 
Neutral Zone is a straight line running 
east-west approximately bisecting the Neu- 
tral Zone. The new boundary was estab- 


lished primarily for administrative pur- 
poses, the present pctroleum concessions 
continuing in force. Saudi Arabia will con- 
tinue to receive payment for onshore pro- 
duction, all of which is on the Kuwait side 
of the boundary. Kuwait will continue to 
receive payment for offshore production 
from Khafji oilfield, which is the northern 
extention of Saudi Arabia's Safanija field. 


? Petroleum Intelligence Weekly. V. 8, No. 52, 
Dec. 29, 1969, p. 4. 
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Petroleum is the only commercially ex- 
ploited mineral resources in the Neutral 
Zone. The status of an investigation of the 
suitability of oolitic limestone deposits for 
the manufacture of cement is not known. 
Payments to thc Kuwait Government in 
1968 resulting from petroleum production 
amounted to an cquivalent of about $40 
million; those to the Saudi Arabia Govern- 
ment totaled about $50 million. The lower 
figure for Kuwait reflects the marketing 
difficulties of the American Independent 
Oil Co. (Aminoil) , the onshore concession- 
aire for Kuwait. 


PRODUCTION 


Following the trend that began in 1965, 
onshore crude oil production continued to 
fall, and offshore production continued to 


Table 4.—Kuwait-Saudi Arabia Neutral Zone: 
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rise. However, offshore production increases 
in 1969 exceeded the onshore decline 
which resulted in an overall 4-percent in- 
crease during the year. Offshore production 
by the Japanese-owned Arabian Oil Co. 
Lid. (AOC) amounted to 322.436 barrels 
per day during 1969; production of the 
joint operation onshore by Aminoil and 
Getty Oil Co. totaled 124,500 barrels per 
day. Although Aminoil is entitled to half 
of the joint production, the company's 
offtakc was only 28 percent of total pro- 
duction. Aminoil's offtake has been declin- 
ing the past several years, especially since 
the Suez Canal has been closed, the result 
of having few market outlets east of Suez. 
Moreover, Aminoil crude oil has an espe- 
cially high sulfur content that is difficult to 
market in the industrialized countries. 


Production of crude petroleum 


and petroleum refinery products 
(Thousand 42-gallon barrels) 


Commodity 1967 1968 1969 

Crude petroleum. mn 151,461 156,720 163,149 
Petroleum refinery producta: ! 

Distillate fuel lc“è³k. nk 3,242 159 140 

Residual fuel oiIl“gl l 5,932 1 11,258 11,245 

XX he te vd kvy v a dE 1,421 3,294 2,647 

TOU wees eae a a aed 10,595 14,711 14,032 

Refinery fuel and loss 27 42 463 


! Excludes output from Aminoil refinery in Kuwait. 


? Includes some heavy distillate fuel oil. 
3 Mostly naphtha. 


TRADE 


Essentially all of AOC's output is mar- 
keted in Japan, and conscquently it is not 
affected by the Suez Canal closure. Fur- 
thermore, the Japanese Government com- 
pels refiners in Japan to take certain 
amounts of AOC production. However, be- 
cause of the high sulfur content of crude 


Table 5.—Kuwait-Saudia Arabia Neutral Zone: 


from Khafji oilfield and the tightening of 
anti-pollution regulations in Japan, Japa- 
nese refineries are pressing for the eventual 
climination of the preferential market. 
Any possible decline in export demand for 
Khafji crude is expected to be offset by 
an increase in production from the new 
Hout oilfield that came into production 
during mid-1969. 


Exports of crude petroleum 


and petroleum refinery products 
(Thousand 42-gallon barrels) 


Commodity 


Crude petroleum !.............. „ 


Petroleum refinery products: 2 


Distillate fuel oil... 22.2.2. 2 222222 cll Lor. 


Residual fuel old 
GM...... 8 
M ³·¹Aͥ ¹Ü ̃ ̃ͤ ⁰- k ð2zL 8 
e Estimate. NA Not available. 


1967 1968 1969 e 

— 138,137 131,252 142,000 
zoa 3,141 150 NA 
A" 3,249 5,408 NA 
Las 1,421 2,789 NA 
ag 7,811 8,347 8,500 


! Includes some petroleum refinery products mixed with the crude oil before exporting. 
2 Excludes some petroleum refinery products mixed with the crude oil before exporting. 


3 Mostly naphtha. 
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COMMODITY REVIEW 


Mineral Fuels and Related Materials.— 
Petroleum.—Oil from Hout ficld will be 
blended with that from the Ratawi Zone 
of Khafji field to give an export blend 
having a sulfur content of 1.4 percent. 
Crude from the latter zone is of much 
higher quality than that from the Bahrain 
Zone of Khafji ficld, until now the major 
source of AOC crude. Average daily pro- 
duction of Hout field in the last 3 months 


SAUDI 


Although Saudi Arabia's petroleum in- 
dustry made substantial advances in 1969 
and continues to sustain the nation's econ- 
omy, evidences of industrial diversification, 
particularly in the mineral arcas, are be- 
coming more apparent. A new 5-year de- 
velopment plan covering 1970-71 to 
1975-76 was approved in September 1969. 
The plan envisages raising the gross na- 
tional product (GNP) 9.3 percent an- 
nually during the plan period, compared 
with a 8.5-percent average annual increase 
in recent years. The plan also reaffirms the 
nation’s policy of diversifying the sources 
of national income, and thereby reducing 
the country’s heavy dependence on oil. In 
1968-69, income originating from the oil 
sector accounted for about 50 percent of 
the GNP, 90 percent of foreign exchange 
earnings, and 85 percent of budget reve- 
nues. One objective of the plan is to re- 
duce the oil sector contribution to GNP to 
47 percent.3 Tax and royalty payments in 
1969 to the Government by the Arabian 
American Oil Co. (Aramco), the sole pe- 
troleum producer in Saudi Arabia proper, 
were $895 million. Payments by producers 
in the Neutral Zone are believed to have 
totaled $50 million that year. The Aramco 
payments represented a 2.6 percent increase 
over the 1968 figure of $872 million. The 
Government's income per barrel of crude 
produced by Aramco averagcd $0.820 in 
1969 compared with $0.842 in 1968. This 
decline resulted from the closure of the 
Trans-Arabian Pipeline (Taplinc) during 
much of the year. 

Until 1963, when the U.S. Geological 
Survey (USGS) was invited to make a sys- 
tematic study of Saudi Arabia, the search 
for minerals was sporatic. Since then, 
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of 1969 was 52,380 barrels. Facilitics which 
are capable of handling 100,000 barrels per 
day of Hout production include flowlines; 
a 24-inch, 25-mile line carrying Hout 
crude to Khafji field; a 24-inch, 19-mile 
line carrying a blend of Hout and Khafji 
crude to onshore and offshore gas-oil sepa- 
ration systems; and four 268,000-barrel 
storage tanks. At yearend 1969, AOC was 
considering the construction of a 10,000- to 
15,000-barrel-per-day desulfurization unit 
at their Khafji refinery. 


ARABIA 


USGS has been joined by the French Bu- 
reau de Recherches Géologiques et Min- 
ières (BRGM) and the Geological Survey 
of Japan. The Directorate General of Min- 
eral Resources, an agency of Saudi Arabia's 
Ministry of Petroleum and Mineral Re- 
sources, has the responsibility of coordinat- 
ing and administrating the nation’s 
mineral resource development program. 

Recent mapping has shown that the 
western part of the country consists of ig- 
neous and metamorphic rocks collectively 
termed the Arabian Shield where gold, sil- 
ver, and copper were mined over a thou- 
sand years ago. Attention has been focused 
on the ancient mine workings, of which 
several hundred have been located. Some 
two dozen have been investigated by geo- 
logical and geophysical surveys and by core 
drilling. Although no outstanding discover- 
ies have been made yet, substantial miner- 
alization has been encountered, and several 
prospects have reached the stage where 
shaft-sinking for bulk sampling is being 
considered. 


PRODUCTION 


Although no data are published on the 
production of nonmetals, cement produc- 
tion, based on partial year data is believed 
to have made a substantial gain; gypsum 
and lime production declined somewhat. 
Crude oil production rose an important 5.5 
percent, however, this was the lowest rate 
of increase in recent years. The lower rate 
was occasioned by the closure of tapline 
for 110 days following sabotage on May 30, 
1969. 


3 Middle East Economic Survey, Beirut, Sept. 
26, 1969. 
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Table 6.—Saudi Arabia: Production of mineral commodities 
Commodity 1967 1968 1969 
NONMBTALS 
Cement... cs . cowewss ecole metric tons. 823,239 ! 510,800 550, 000 
7 — do 27,752 40,302 e 86,000 
Iii ³ð⅛ y ĩ ue do 6, 500 10,870 «9,000 
MINERAL FUELS AND RELATED MATERIALS 

Crude petroleum thousand 42-gallon barrels. . 948,110 1,035,773 1,092,322 
Natural gas (marketed) zz) million cubic feet. 45, 000 e 50,000 93,826 

Petroleum refinery products: 
Aviation gasoline....... thousand 42-gallon barrels.. 125 145 176 
Motor TCC 0.55 20,404 24,446 25,408 
Jet Wels ooo ee ete e ERR Ur do.... 9,438 13,177 13,962 
Feresinnee wer ace sud do.... 2,885 8,081 8,190 
Distillate fuel oll EE. EM 16,221 18,738 18,265 
Residual fuel oll. 0...- 64,655 76,3176 80,665 
5 petroleum gas do.... 6,683 10,635 13,251 
AMle‚e‚e‚ee..! E do 842 822 891 
1! AA ³¹ mm ð ß Rma dud am E do 121,258 147,420 156,808 
Refinery fuel and loss do.... 5,577 5, 755 5, 635 


* Estimate. 
! For the period March 30, 1968 to March 18, 1969. 


TRADE 


Crude oil and petroleum refinery prod- 
ucts which are essentially the only mineral 
commodities exported by Saudi Arabia 
were valued at about $1.6 billion in 1969. 
Major mineral imports are semimanufac- 
tured steel products, gold, and cement. 
The total value of mineral imports in the 
Hejira calendar year 1385 (May 1, 1965 
through April 20, 1966) were equivalent 
to $50 million. 


COMMODITY REVIEW 


Metals.—Copper—A profitable mine is 
now foreseen as a strong possibility at 
jabal Sayid, where a copper, zinc, silver, 
and gold deposit was discovered by BRGM 
in 1965. The decision to go ahead with 
construction of a plant with a capacity of 
1,000 tons of ore per day is dependent on 


Table 7.—Saudi Arabia: 


the availability of enough water and the 
discovery of additional reserves. Known re- 
serves are estimated from the surface to 
350 meters at 8 million metric tons. These 
reserves have an average grade of 2.2 per- 
cent copper, around 1.4 percent zinc, and 
additional values of gold and silver. Explo- 
ration is continuing, both of the main ore 
body at a greater depth and at known 
prospects in the vicinity. 

Iron and Steel.—A project for exploiting 
the Wadi Fatimah iron ore deposit has 
reached the final planning stage. Feasibil- 
ity studies indicate that the iron ore from 
the deposits would be cheaper than im- 
ported ores. This ore would be fed to the 
Jidda steel plant which is still in the plan- 
ning stage. Steel output from the plant 
would be about 200,000 tons per year. To 
achieve this target, an estimated 400,000 to 
500,000 tons per year of ore will have to 


Exports of crude petroleum and petroleum 


refinery products 
(Thousand 42-gallon barrels) 


Commodity 


Crude petroleum. _......---.--.------------------- 


Petroleum refinery products: ! 


Motor gasoline.......-......-.--.------.------ 
hr ³ dau eiae 


1968 1969 
— 891,675 938,547 
ee 21,179 21,522 
kanua 13,298 14,100 
EA 1,430 1,366 
pM 15,322 18,541 
n 44,500 41,464 
oda 9,905 13,139 
— 105,634 111,132 


! Statistics are for Aramco only. Data on country of destination are not available. The continental distribu- 
tion of total crude petroleum and petroleum refinery products exported in 1969 was as follows, in percent: 
Europe 49.1 percent; Asia 36.1 percent; South America 3.8 percent; North America 2.9 percent; Africa 4.9 


percent; Australia 8.2 percent. 
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Table 8.—Saudi Arabia: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 19651 1966 1 
METALS 
eng PP RS thousand troy ounces.. 853 1,215 
Iron and steel: 
% ces MEM . ⁵ ⁵ ⁵—ũgdſ ẽ axis aue 2,598 
Semimanufactures 
Plates 2.5 ee oes E ³ ů ; DE EE SEE LE 1,893 998 
Bars and re,. 88 67,475 70,613 
Sheets and anglem sss 19,108 15.979 
Tubes, pipes, and fitting 19,042 34,446 
CI. 7⁰˙m⅛AAAAAAA. mal E amu 8 1,972 2,244 
NONMETALS 
CF «²«ò x a a e e 339, 680 491.770 
JJV ³˙¹ a L aae e Oaa uaa ĩðV!¹·¹ QUE — iuc 5, 796 
Marbles nea ͤůů MM... e cp ͤ ͥ ͥ ͤ ͤ ͤ ͤ dd A "aues 5. 795 
MINERAL FUELS AND RELATED MATERIALS 
FG! ĩ˙ ⁰⁰ ⁰⁰⁰yd y Le a pcd See UE 17,293 17,426 
Paraffin and vaseline........ 22.222 cL 2 cc cll ll eee ee 2,125 2,682 


1 The Hejira Calendar year (1384) ending May 1, 1965. 
? The Hejira Calendar year (1385) ending April 20, 1966, latest data available. 


3 Including platinum plated gold. 


be mined. The iron ore deposits of Wadi 
Fatimah are about 45 kilometers east of 
Jidda and generally occur in two beds. 
Thickness of the major bed varies from 3.5 
to 6.8 meters. Exploration through 1968 
has found more than 22 million tons of 
ore to 25 meters deep with an average 
iron content of 47 percent. 

The other iron ore deposits receiving the 
most attention in recent ycars have been 
those of the Wadi Sawadin district. Most 
of the ore is a fine-grained jaspilite, but 
some is a magnetite-hematite-quartz ore. 
The iron ore content of spot samples, 
which may represent the high grade parts 
of ore bodies, is 57 to 65 percent; that of 
samples which may represent the average 
composition of ore is 35 to 50 percent. 
The probable tonnage of iron ore above 
wadi level is estimated at 351 million 
tons, most of which has an average iron 
content of 40 to 50 percent. Concentration 
tests show that magnetic separation can 
upgrade the ore to about 60 percent iron 
with 92 to 94 percent recovery. 

Nonmetals.—Fertilizer Materials.—The 
Saudi Arabian Fertilizer Co. (owned 51 
percent by General Petroleum and Mineral 
Organization (Petromin) and 49 percent 
by Saudi Arabian private investors) com- 
pleted its $50 million fertilizer complex at 
Dammam. Gas deliveries from Abqaiq oil- 
field began in August 1969, The plant, 
with a capacity of 600 short tons per day 
of ammonia and 1,100 short tons per day 
of urea, was expected to export about 
300,000 short tons of urea during the re- 
mainder of 1969. Occidental Petroleum 
Corp. through its subsidiary International 


Ore and Fertilizer Corp., which provides 
technical and supervisory services, has 
guaranteed to market all production in ex- 
cess of local demands for 20 years in re- 
turn for 10 percent of net profits plus a 
selling commission amounting to 5 percent 
of gross sales. 

In addition, Petromin has signed a final 
agreement with Occidental for the con- 
struction of a $20 million sulfur plant at 
Abqaiq. The completed plant will have a 
capacity to produce about 550 short tons 
per day of sulfur extracted from about 500 
million cubic feet per day of gas from 
Abqaiq oilfield. 

Results of drilling in the Turaif-Thani- 
yat area of northwest Saudi Arabia, which 
is under exploration by the USGS for the 
Saudi Arabian Government, reveal that the 
lower of two phosphate beds at West Tha- 
niyat averages 1.65 meters in thickness and 
23 percent P2Os. Reserves are approximately 
200 million metric tons of ore containing 
30 million metric tons of P,O,. Beneficia- 
tion will be a problem because of the ar- 
gillaceous aspect of the ore. 

Technicians have been considering the 
possibility of combining exploitation of 
these phosphate reserves with the pyrite 
reserves at Wadi Wassat for the manufac- 
ture of fertilizers, elemental sulfur, and 
iron ore pellets. These large pyrite depos- 
its are estimated to be at least 125 million 
tons with more than 80 percent iron sul- 
fides present, and currently are under ac- 
tive exploration and laboratory examintion. 

Mineral Fuels and Related Materials.— 
Petroleum and Natural Gas.—Aramqo, the 
only crude oil producing company in 
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Saudi Arabia, produced 1,092 million bar- 
rels (2,993,000 barrels daily) in 1969, 5.5 
percent more than in 1968. The increase 
was achieved despite the closing of the 
Tapline for 110 days following the sabo- 
tage on May 30, 1969. The rise was made 
possible by increasing exports from the 
Persian Gulf port of Ras Tanura by 13 
percent. 

Proved petroleum reserves as published 
by Aramco werc 86 billion barrels at ycar- 
end 1969, a gross increase of 2.7 billion 
over 1968. A consulting engincering firm 
under contract to the Saudi Arabian Gov- 
ernment has set resources at more than 
140 billion barrels. At either lcvel, there is 
little doubt that Saudi Arabia contains the 
largest crude oil reserves in the world. 
Natural gas reserves of 44 trillion cubic 
feet ranks the country with the world's top 
ten. Forty-six wells of all kinds were 
drilled in 1969. Seven wells were aban- 
doned or suspended. During most of the 
year Aramco had three seismic crews in 
operation. 

Aramco's first offshore gas- oil separator 
plant went on stream at Safaniya field, 25 
miles from shore in the Persian Gulf. Ini- 
tial capacity of the unit is 200,000 barrels 
per day. With the completion of 135 miles 
of pipelines, Aramco's total pipeline sys- 
tem, excluding collection lines totaled 
2.014 miles at ycarend 1969. Other facilities 
completed during 1969 were two gas-oil 
separators in the Shedgum area of the 
Ghawar field; additional stabilizing capac- 
ity at Abqaiq; and a second 630,000-barrel 
crude oil tank at Ras Tanura terminal. 
Three more tanks of like capacity arc 
under construction at Ras Tanura, two for 
crude oil and one for residual fuel oil. 

During 1969, Aramco announced plans 
for exploiting its half of the offshore 
Marjan / Fereidoon field which straddles the 
Tranian-Saudi Arabian boundary in the 
Persian Gulf. Plans include an offshore ter- 
minal to handle production from Marjan 
and the newly discovered Zuluf field. 

Ghawar field continued as the country’s 
largest, accounting for 1,489,000 barrels per 
day or 50 percent of the Aramco total in 
1969. Other important fields were Abqaiq, 
21 percent; Safaniya, 14 percent; and 
Khursaniyah 3 percent. During the year, 
49 percent of the company's pctrolcum ex- 
ports went to Europe while 36 percent 
went to Asia. 

Saudi Arabia's state organization, contin- 
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ued efforts to diversity its petroleum oper- 
ations. The major project scheduled is a 
new refinery at Riyadh. The 15,000-barrel- 
per-day, $22 million plant will be owned 
by Petromin and private Saudi investors. A 
pipeline is planned to supply the plant 
with crude from Aramco's Khurais field 80 
miles northeast of Riyadh. Other projects 
include expansion of the Jidda refinery 
from 12,000 to 35,000 barrels per day; con- 
struction of a Jidda lubricating oil blend- 
ing plant; and the laying of a natural gas 
pipeline from an unnamed field to Riyadh. 
Recently, Petromin announced the forma- 
tion of Arabian Marine Petroleum 
Construction Co., a partnership venture in 
which Petromin owns 51 percent and J. 
Ray McDermott and Co, Inc, (a US. 
firm), 49 percent. It will undertake 
offshore rig construction, In addition, Pe- 
tromin is interested in joint production 
ventures with Aramco, is participating in 
joint exploration ventures in Saudi Arabia 
with other companies, owns interests in 
geophysical and drilling companies, is inter- 
ested in purchasing tankers for Persian 
Gulf-Red Sea shipments, and continues to 
survey international petroleum markets for 
possible sales of royalty crude oil. 

A three-way agreement was signed in 
1969 involving Saudi Arabian royalty oil, 
Rumanian refinery equipment, and Paki- 
stani carpeting. Rumania, which is to sup- 
ply and build the 37,000-barrel-per-day re- 
finery in Pakistan, will be paid one-fourth 
in Pakistani carpeting and three-fourths in 
crude oil shipments from Saudi Arabia. 
Pakistan will have 14 years to repay the 
Saudis about $9 million. 

In 1969, Tenneco Oil Co. and Société 
Auxilaire de la Régie Autonome du Pé- 
troles (Auxirap), a member ot the Elf- 
ERAP group of companies, announced a 
gas-condensate discovery on a large geologi- 
cal structure 10 miles offshore in the 
northern Red Sea concession area. Report- 
edly, each of the two wells completed in 
1969 flowed at a rate of 12 million cubic 
feet of gas and 650 barrels of condensate 
daily through a one-half inch choke. At 


yearend 1969, development plans were 
pending. 
The Sinclair Arabian Oil Co., owned 


85.5 percent by Sinclair Oil Co. (a subsidi- 
ary of Atlantic Richfield Co.), 10 percent 
by the Oil and Gas Development Corp. (a 
Pakistan state agency), and 4.5 percent by 
Natomas Co. (a U.S, firm) conducted 
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three party-months of seismic surveying in 
1968. The company was to decide in 1969 
which of the optioned parcels it would 
take as a concession. 

Exploration in the 86,459-square-kilome- 
ter concession held jointly by the Phillips 
Petroleum Co. (a U.S. firm) and a subsidi- 
ary of the Italian State Petroleum agency, 
Ente Nazionale Idrocarburi (ENI) was 
stepped-up in 1969. Most of the work was 
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performed in the Rub 'al Khali parcel 
where a wildcat well is scheduled to be 
drilled in 1970. 

The results of work performed by Conti- 
nental Oil Co. which had a short-term 
agreement with the Government to do 
seismic work in an offshore Red Sea re- 
scrve area before defining an exploration 
concession, have not been announced. 


The Mineral Industry of Liberia 


By Walter C. Woodmansee ! 


Production and export of iron ore, con- 
centrate, and pellets continued to domi- 
nate the Liberian mineral industry during 
1969. Liberia retained it position as Afri- 
ca's leading producer and the world's third 
largest exporter of iron ore. Expansion was 
underway at most ore mining operations. 
Estimated value of iron ore shipments in 
1969 was $128 million,: about 49 percent 
of a gross national product (GNP) esti- 
mated at $262 million (current prices) by 
the Department of National Planning and 
Economic Affairs. Other mineral industry 
contributors to the GNP were diamond, 
$40.8 million; petroleum refinery products, 
estimated at $7.8 million; cement, $1.5 mil- 
lion; and gold, $39,000. Estimated value of 
mineral industry output was $178 million. 

Field surveys and exploration for new 
iron ore deposits continued at several loca- 
tions. Liberian American-Swedish Mining 
Co. (LAMCO) made plans to develop ex- 
tensions to its Nimba deposit in bordering 
Guinea. Bong Mining Co. conducted explo- 
ration in the Putu mountains of southeast- 


ern Liberia, and Liberia Mining Co. 
(LMC) actively worked in the Bie moun- 
tains of southwestern Liberia. Liberian 
Iron and Steel Corp. (LISCO) made fur- 
ther progress in its large-scale project in- 
volving an international consortium in the 
Wologisi mountains of northern Liberia. 

Surveys also were conducted for other 
mineral commodities. Dresser Industries, 
Inc. made progress in its barite concession. 
A concession was not granted to significant 
kyanite prospects, but negotiations were 
underway with two American companies. 
The Bureau of Natural Resources and Sur- 
veys conducted geological investigations of 
clay deposits in the Bushrod Island-New 
Georgia area, silica sand in the Monrovia 
area, and lime (shell) deposits on Cape 
Palmas. A mineral survey project in cen- 
tral and western Liberia was approved by 
the Governing Council of the United Na- 
tions in January. 

In the petroleum sector, several offshore 
concessions were granted, and seismic sur- 
veys were started. Liberia's first petroleum 
refinery went on stream in January. 


PRODUCTION AND TRADE 


Output of iron ore, as reported by the 
individual mining companies, continued to 
expand and totaled nearly 17 percent more 
than in 1968. Another increase was ex- 
pected in 1970. The decline in gold pro- 
duction was attributed to a shift of miners 
to more profitable diamond mines, where a 
new discovery was made. Undetermined 
quantities of gold were sold directly by 
miners to local jewelers rather than to the 
Bank of Monrovia. In the nonmetals sec- 
tor, cement output, which was determined 
by domestic demand, was limited to about 
60 percent of capacity. Diamond produc- 
tion was based on data from the Bureau 
of Natural Resources and Surveys. The 


new petroleum refinery satisfactorily com- 
pleted its first year of operation. 

According to data provided by the De- 
partment of Planning and Economic Af- 
fairs, exports of mineral commodities 
(including only those listed in table 2) 
comprised a major portion of total exports 
in 1968, the latest year for which complete 
data were available. Mineral commodity 
exports were valued at $128.8 million, con- 
stituting 76 percent of exports and reex- 
ports of all commodities valued at $169 
million. Value of iron ore and concentrate 
exports alone was $118 million. Other sig- 
don Physical scientist, Bureau of Mines, Washing- 


ton, D.C. 
2 Liberia uses U.S. dollar currency. 
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nificant mineral commodity exports were 
industrial diamond ($9.1 million) and 
gold ($1.5 million). Iron ore exports were 
as follows, by type (thousand tons) : Lump 
ore, 13,439; fines, 4,734; and pellets, 1.025. 

Mineral commodity imports were valued 
at $15.8 million, including $6.9 million for 
petroleum refinery products and $3.7 mil- 
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were $109 million. Venezuela (436,000 bar- 
rels) and Saudi Arabia (218,000 barrels) 
were the principal sources of crude petro- 
leum for the new refinery. Refinery pro- 
ducts were imported principally from 
the United States ($3.3 million), United 
Kingdom ($1.4 million), and Curacao 
($1.1 million). The United States, Japan, 


West Germany, and Belgium were the 
main sources of iron and steel. 


lion for iron and steel, mainly semimanu- 
factures. Total imports of all commodities 


Table I.—Liberia: Production of mineral commodities 


Commodity 1967 1968 1969 
METALS 
G/»öͤ onian e AA RITU NR troy ounces.. 6,111 8,216 1,136 
en we wees eeu sewed thousand metric tons 18,224 19,571 22,866 
NONMETALS 
:: ĩ%»W·. ˙ 6 et ade Lii EE PG r 60 70 
Diamond:? 
/ ·˙¹˙eiAà·¹¹ AA eee id ra thousand carats.. 362 537 562 
mh ð e ate eu do.... 151 213 184 
%·ĩ˙⁵Ü¹õ?ũ ] ü E RLde RUE. EE uas do.... 543 750 746 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 
Gasoline, motor thousand 42-gallon barrels.. . ...... 2  . ...... 396 
Kerosine and jet fuel__._....-_--_......-.....--- G0. K 151 
Distillate fuel oil... LL LLL LLL scroll Gene olesan. eects 602 
Residual fuel obne. 499. ꝑũ tesco 612 
fl!!! 8 dO... w O 45e ec 10 
ß rei Eois dO c: “uit -  - Me E. 1,771 
Estimate. r Revised. 


! In addition to commodities listed, construction materials such as common clay, sand and gravel were 
produced, but quantitative data are not available. 
1 Purchases by Bank of Monrovia. 
! Exports for fiscal year ending August 31. 
Table 2.—Liberia: Foreign trade in selected mineral commodities in 1968 
(Metric tons unless otherwise specified) 


EXPORTS AND REEXPORTS 


METALS 

Gold, unrefined. i248 on cue RED cake etna been ivt ALS ELA Mala se Es troy ounces.. 44,516 
Iron and steel: 

Ore and concentrate... LLL LLL cc cce cce ec cea cea cease reae thousand metric tons 18,918 

Metal: 

S Uw MeL ML t II LL nS ³ 8 630 
Sema en ũ] ↄ ⁵ atas MEE Nu A E. 21 
Nickel, metal, all orm ;ͥ—·1·-—?6WWW- 22 v uu IA 8 10 
Nonferrous metals, 8crap. uocem y ↄ³ y aac NIE Ra di qu 289 
NONMETALS 
Diamond, mau K SEM. eee eee carats.. 792,985 
JJ) ³˙W1¹ ³ - ĩðVv. a aa a dd ] d ĩͤ K ³²¹ v 8 4 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products, mainly distillate fuel oil. lion barrels. . 23,291 
IMPORTS . 
METALS 

Aluminum: 

Gisele x ME add Rm aidaa mee cds 3 

Metals, including alloys, semimanufacture s 120 
popper metal, including alloys, semimanufactures____........----------------------- eens 34 
Gold, unworked and partly worked... ....... 2.2222 eee eee eee troy ounces.. 2,241 
Iron and steel, metal: 

DOPOD ose ooi ĩ³AA2As·³ ³· AM de ⁰⁰ydͥ 161 

Pig ron neresllddsſsſgsgſsssssssgssssſſſſddd ] ] ß7??Ly e ieiuno oes Se 207 

Ingots and other primary forms 210 

Ssemimanufa&ctuleE o. ou es ele ð ͤ K ⁊ðͤ v deut ad aate a k Rc Sua EE 11,364 
Lead, metal, including alloys, all formdmeeZ—a•˙ ˙d dn PPfP 4 3ĩ' 
Platinum-group metals, including alloys, all formdm me troy ounces.. 
Silver, metal, including alloys, all formꝶaꝛzZéæE 2.22222 ee l ll lll lc 222 eee do.... 118 
Zinc, metal, including alloys, all formdnI m — n... „ 34 
/// ] oth Zoe tue Ota ern ees he DE Er ena a ae ale ee 99 
Alkali rare-earth metals... 22 ee ee ee „„ 31 
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Table 2.—Liberia: Foreign trade in selected mineral commodities in 1968—Continued 


` IMPORTS—Continued 
NONMBTALS 

Abrasive materials, nacura: 

, ß ß ß Ee qAnxM MEE EE 

3 and Polling wheels and stones 3) ⁵¼ũ4.AE—U. UD E - 211 
Clays Chose asi dy 7 products: = 888 i 

nee , sevo esc Sea damen da WR ws acute cesses e dE 81 266 
Diamond, industrial... nt lues 
Dia |" Moe" «ß ... yd y S E E, 6 

materials: 

* Nitrogenene 248 
JJJCCCVVVVVFCCßſCòò ↄ VVV)... (y ees dre 5 
Potāssic, ]² ů ũʃůùueq ⁵äxt ]ꝛ ⁰.; ⅛ dy mn A TR 365 

Manufactured 
—: ͤ BIENES E 

phatic, OUT DOM ͤ ͤAdddddddddddddddd NE 
1%%%%õͤÄ³⁵)½))%!..ll..k⁰.lürũͤͤ AAA ĩðͤ A 152 
cum JJV ucts ss cara wre EM E evi R ELE as a iD 1,240 
demde E o e o 166 
and plaster ]“ oes se cae ba ͤꝶ ta eS Gad anad eu 8 
lac o mou a U UIT 1,505 
BO is chew a !] ³ !] ...!.....'.!....—.......:......f..“f“.f.f.f. parece depu. 8,872 
Sodium and potassium compounds: 
Cause 00da- ⁰ P ³˙⁵mü½mum ³ĩ 2. aee ERE eai Rue . R M RAE EE 820 
Caua: e,, rr 11 
Stone, sand and grave 

Dimension stone: 

Crude and partly worked, mainly caleareous._..........-..-.----.--------------e 495 
%%%/»ö§[§öÜ ⅛rᷣ m Vd/sd́dỹdb]. vr F r ema t CE ERE 65 

Gravel and crushed rock. ........... 0 LL LLL LLL LL LL LL enn nnn een eee 5,458 

Limestone, except dimensionnnnnnn LLL LL Llc Lll eL lc LS eee ee 6,721 

Band oon cece cuc enuswelrpoe.muuccedcsseedu m eee ad qoe cM see DL A dE mE 625 

Waren tal! socio emet hide eei : 1 

1 sda REA E UE ENT EILE AE E E T EE E EE E E RE UAE p^ 

Building materials ls of f asphait, asbestos and fiber, , € cement and unfired materials. .............- 925 

FUBLS AND RELATED MATBRIALS 

Asphalt and bitumen, naturalkk!?2.kLk?'d„ „V 16 
83 black and . ĩↄ²ſſ ³o¹1A] ³⁰m Am ER RM E Kim aS a FE 

. Hann ⅛ð A ques redis eR DEM e aad value.. $124,418 

Trude and partly refine kk thousand 42-gallon barrels.. 661 

———————— 

S / ĩ¹i RETE T 415 

% ²oßſſßßß̃̃/ſ. ⁵ äſGſGſͥ f ³éA4 wet eeu tow do 99 

Distillate fuel EPOR ————ec C FREUE do.... 647 

Residual W hhhõ ã ꝙ MAZ do 847 

Laurea tO oa. ß . e du EE do.... 42 

Asphalt and bftu men do.... 19 

77/·Ü·Ül ̃˙˙ů AT2wmn9 ⅛˙lltttt hr r EU EE do 1,566 

Mineral tar and other crude chemicals derived from the distillation of coal, petroleum, or gas 208 


Table 3.—Liberia: Iron ore exports 


(Thousand metric tons) 
Destination 1968 
Belgium-Luxembourg. ...... 1,238 
A looo ricis 
noB. ea deer “P 
Germany, West. 6,115 
Italy... 1. s eee liac 2.645 
BOON. Loolucilcuc re endis ; 
Netherlands VF 1. 878 
U Kingdom............ , 846 
United States 2,608 
Eu cursus usate dde 152 
r zm 18,918 


20,718 
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COMMODITY REVIEW 


METALS 


Iron Ore and Concentrate.—Each of the 
four operating mining companies in Liber- 
ia—Bong Mining Co., LAMCO, LMC, and 
National Iron Ore Co. Ltd. (NIOC) —re- 
ported substantial increases in ore produc- 
tion and shipments during 1969. Output 
by company and type of product was as 
follows, in thousand metric tons: 


Bong Mining Co.: Concentrates. ........ 4,463 
EAD American-Swedish Mining Co. 
( 0): 
Run-of-mine ore 537 
r 3 ote et eee econ 4,183 
PFinéB. 2. dates ( eek A 4,549 
PIII ewe wee Seu ee 1,526 
Subtotal. .......................- 10,795 
Liberia Mining Co. (LMC) 
Lump O06. 6 RARE EG e 6 
Pines cst oc . NEE 928 
Concentratss 908 
Subtotalll!lll 2,882 
National Iron Ore Co. Ltd. (NIOC) 
UMP ort dne loess 1,545 
Fi... ? 231 
Süb tot, v EÉENUE ES 4,776 
/ ²³¹ ¹ ¹ ⁰ sees us 22,866 


Expansion was underway at most opera- 
tions, and output was expected to reach 24 
million tons in 1970. LAMCO, the leading 
producer, was building a second crusher 
station at a cost of $5.7 million and a 
number of ancillary facilities at its Nimba 
mine. The company confirmed the exist- 
ence of a new ore body, containing 150 mil- 
lion tons of concentrating ore, at Mount 
Tokadch, near the present railhead.3 Ac- 
cording to the local pres, LAMCO will 
develop the nearby extension of the 
Nimba deposit in bordering Guinea and 
ship the ore via its railroad to Buchanan 
port, providing an agreement is concluded 
with the Governments of Liberia and 
Guinea. 

The second expansion program of Bong 
Mining Co., underway at its mine in the 
Bong mountains, includes a crude ore 
blending system, new beneficiation equip- 
ment, and a new $45-million, 2-million- 
ton-per-year pelletizing plant.“ A new ball 


mill and the seventh and eighth concen- 
trating lines (completed during the year) 
will increase annual concentrate capacity 
to 5 million tons. Engineering for the new 
pellet plant is by Wedag Bochum, West 
Germany. Allis-Chalmers Manufacturing 
Co., United States, will provide plant de- 
signs and specifications. The plant will em- 
ploy the Allis-Chalmers grate-kiln process. 
Construction is by Rheinstahl Export and 
Industrie Unlagen GmbH, Essen, West 
Germany. Completion was expected late in 
1970.5 

Active field work continued throughout 
the year at the deposit controlled by 
LISCO in the Wologisi mountains, 230 kil- 
ometers northeast of Monrovia. LISCO, 
which holds a concession from the Lib- 
erian Government, plans development by 
an international consortium. Mackay and 
Schnellmann Ltd., London, consultants 
who performed the original geological and 
exploratory studies, were preparing a final 
report on their investigations. Tests report- 
edly indicate a substantial ore deposit, on 
the order of 2 billion tons. Motor-Colum- 
bus A.G., engineering consultants, Baden, 
Switzerland, were preparing a comprehen- 
sive feasibility study, scheduled for comple- 
tion late in 1971. F. Krupp GmbH, West 
Germany, are engineering contractors, and 
Raymond International, Inc., New York, 
are construction engineers. 


NONMETALS 


Barite.—Dresser Industries, Inc, Hous- 
ton, Tex. which was granted a 30-year 
concession to the Gibi deposit, conducted 
exploration during the dry season and pre- 
pared a program for the next field season. 

Diamond.—A new deposit was discovered 
in the Kakata area, 55 kilometers from 
Monrovia. Details on size and importance 
were not available. Increasing quantities of 
diamond were reportedly entering Liberia 
illegally from neighboring countries. 


Engineering and Mining Journal. V. 170, No. 
7, July 1969, p. 147. 
* Skillings Mising Review. V. 58, No. 38, Sept. 
20, 1969, pp. 4-9. M 
ay 


5 dieu Market. V. 76, No. 81, 
1, 1969, 
* Metal PBulietin. No. 5404, June 6, 1969, p. 33. 
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Table 4.—Liberia: Diamond shipments, by company, during fiscal 1968 1 
(Carata) 
Quantity 
Buyer Value 
Gem Industrial Total (thousands) 
Diamond Import-Export Co.. 167,845 95,816 263,661 $12,500 
Hatton Diamond Coo 64,973 33,213 98,186 2,700 
Kimla Diamond Coo 5,150 697 6,847 300 
Liberia Diamimpex Co........................ 40,183 12,601 52,784 2,500 
Liberia European Trading Co 58,079 12,133 70,212 2,400 
Nybelgo Diamond Coo 79,487 22,766 102,263 10,800 
Sodiamex Diamond Coo 118,492 35,161 153,653 1,600 
r ͥ phe reb eee bw „703 86 8,570 100 
yx PERI RJ 536,912 213,254 750,166 38,900 


1 Fiscal year ending Aug. 81, 1968. 


MINERAL FUELS 


Petroleum.—Exploration.—Early in the 
year, Syracuse Oils Ltd., Calgary, Alberta, 
Canada, announced acquisition of a 25-per- 
cent interest in — 8,000-square-kilometer 
coastal Block 4B. Other participants are 
Sunningdale Oil Co. Ltd., also a Canadian 
firm, 25-percent interest, and Pan Ocean 
Oil Co., 50-percent interest. Syracuse Oils 
will be the operator.’ 

In February, the Liberian Government 
issued invitations to bid on offshore Block 
A and Block B, comprising 3,000 square 
kilometers from Monrovia northerly to the 
Sierra Leone border and 3,500 square kilo- 
meters in the Buchanan area, respectively. 
The deadline for bids was extended from 
March 31 to May 31 at the request of a 
number of interested companies. Block A 
was awarded to Union Carbide Petroleum 
Co., a subsidiary of Union Carbide Corp. 
Block B was awardel to Frontier Petro- 
leum Co. Both companies planned seismic 
surveys during 1969-70.8 

In October, Block C, between Blocks A 
and B, was open for bidding. Chevron 
Overseas Petroleum Co., a subsidiary of 
Standard Oil Co. of California, signed an 
agreement for this concession. Blocks A, B, 
and C comprise about two-thirds of the 
offshore area. 


Terms of these agreements were believed 
to include a 50-percent income tax, based 
on posted or reference prices, cash bonuses 
on signature and on production of 100,000 
and 200,000 barrels per day, 1214-percent 
expensed royalty, 50-50 profit split, rentals, 
periodic 25- percent  relinquishment of 
acreage, a 6-year exploration program, and 
a 25-year development program. 

Liberia's only refinery, operated by Lib- 
eria Refining Co., completed its first year 
of operation. The $15 million, 10,000-bar- 
rel-per-day facility of Sunray DX Liberia 
Oil Co. and Hydrocarbon Research, Inc. 
(HRI) is located at Gardnersville, 9 kilo- 
meters from the port of Monrovia. Crude 
throughput was 2,034,000 barrels. Sunray 
DX Liberia Oil Co. manages the operating 
company as well as International Fuel 
Corp., Liberia’s first barge-operated, ship- 
refueling service, also owned jointly with 
HRI. The refinery has facilities for regular 
and premium gasoline, kerosine, jet fuel, 
diesel fuel, residual fuel oil, liquefied pe- 
troleum gas, and asphalt.10 


1 Petroleum Press Service. V. 36, No. 7, July 
1969, p. 273. 

8 Petroleum Inte igence Weckly. V. 8, No. 32, 
Aug. 11, 1969, p. 

* Oil and Gas Journat V. 67, No. 18, Mar. 31, 
1969, p. 44. 

10 Oil and Gas Journal. V. 67, No. I, Jan. 6, 
1969, p. 49 


Biomed Google 


The Mineral Industry of Libya 


By Walter C. Woodmansee ! . 


Expansion of crude oil production and 
exports continued in 1969 but not to the 
extent anticipated at the beginning of the 
year. The September 1 coup, in which a 
group of military officers assumed control 
of the Government, had little effect on 
production and shipment of oil. The Rev- 
olutionary Command Council and its newly 
appointed Prime Minister affirmed con- 
tinued cooperation with the operating oil 
companies but stressed that the Government 
will institute more effective control over 
oil industry activities. The operating com- 
panies completed expansion programs in 
progress at the time but tended to withhold 
further expansion plans. 

Annual crude oil production exceeded 1 
billion barrels, and oil revenues to the 
Government exceeded $1 billion,2 both for 
the first time. The 1968 oil revenues were 
$952 million, based on an average rate 
of $1.007 per barrel.3 

A number of petroleum-related operations 
were planned or under development. Esso's 
natural gas liquefaction plant, the world's 
largest to date, was essentially completed at 
the Marsa el-Brega oi] and gas terminal. 
A sulfur recovery plant, part of the natural 
gas plant, was also under construction at 
this terminal. Occidental of Libya, Inc. 
planned ammonia, naphtha, and lubricating- 
oil plants in conjunction with National 
Libyan Petroleum Corp. (Lipetco). Estab- 
lishment of a petrochemical industry and 
a second petroleum refinery, owned by the 
Government, were also under consideration. 

Throughout the year, the Ministry of 
Petroleum furthered its plans to tighten 
supervision of oil operations, control pro- 
duction, protect the country's oil resources, 
and increase oil revenues. Starting in Jan- 
uary, all operating oil companies were re- 
quired to accelerate tax and royalty pay- 
ments, according to a plan approved in 
1968. According to Ministry of Petroleum 
officials, these additional payments will ex- 


ceed $1 billion during the next 5 years. In 
January the Ministry presented concession 
holders a preliminary draft of new Petro- 
leum Regulation 8, dealing with conserva- 
tion, and Regulation 9, which was designed 
to replace Regulations 1-7. Regulations 1- 
7 had been appended to the Petroleum Law 
of 1955. Libya was the first country to 
adopt the newly recommended Oil Pro- 
ducing and Exporting Countries oil con- 
servation laws, including provisions for 
compulsory unitization of any field under- 
lying properties of more than one operator 
and Government control of flared or un- 
used wellhead gas. The main controversial 
and negotiable subjects in Regulation 9 
are crude oil posted prices, which in the 
past have been fixed by the producing 
companies, taxes, certain operating proce- 
dures and expenses, and relinquishment 
provisions. 

The previous Government planned a 
September meeting on proposed Regulation 
9 with oil company representatives, but 
negotiations were disrupted by the coup 
on September 1. At yearend the new Gov- 
ernment and the operating companies were 
preparing for a confrontation early in 1970. 

A number of new concession agreements 
were under negotiation or concluded in 
1969. Lipetco made joint-venture agree- 
ments with Ashland Oil and Refining Co., 
AGIP Inc., and Shell Oil Co. In August 
Japanese oil firms negotiated with Lipetco 
for concessions on a joint-venture basis. 
According to Lipetco officials, the new ar- 
rangements will include a Government 
share of up to 50 percent in any eventual 
production, a 15 to 16 percent fully ex- 
pensed royalty, stricter work obligations on 


1 rs scientist, Bureau of Mines, Washing- 
ton, 

? Where necessary, values have been converted 
from Libyan Pound (£L) to U.S. dollars at the 
rate of £LI=US$2.80 

3 Petroleum Intelligence Weekly. V. 8, No. 42, 
Oct. 20, 1969, p. 6. 
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the part of the participating companies, 
larger employment of Libyan nationals, 
large cash bonuses to the Government, and 
additional features such as assistance in 
establishment of petrochemical plants, re- 
fineries, gas and refinery products pipelines, 
and marketing facilities. 

In March, the Second Development Plan 
for 1969-74 was approved by Parliament, 
promulgated by royal decree, and became 
effective on April 1. It calls for an expen- 
diture of $3.2 billion during the 5-year 
period, compared with $1.3 billion under 
the first plan. The plan stresses ambitious 
industrialization and agricultural develop- 
ment for greater diversity and less depend- 
ence on petroleum. Private participation is 
encouraged, but the Ministry of Industry 


MINERALS YEARBOOK, 1969 


has not been successful in attracting privatc 
capital. In the minerals sector, $5.2 million 
has been appropriated for exploration and 
research, including work on clays, iron, lime, 
marble, and phosphate. A new geological 
map of Libya is under preparation in con- 
nection with the investigations of mineral 
resources. 

Occidental continued development of the 
huge ground-water resources discovered in 
the Kufra Basin, southeast Libya, in March 
1968. Twelve irrigation: wells have been 
drilled, and large-scale agricultural projects 
have been started. Enormous reserves of 
nonsaline, multipurpose water, sufficient for 
any foresecable irrigation projects, occur in 
continenta] Nubian sands from near surface 
to depths of 2,750 feet.“ 


PRODUCTION 


Crude oil output averaged 3.1 million 
barrels per day, compared with 2.6 million 
barrels per day in 1968. The 3-million- 
barrel-per-day plateau was rcached for the 
month of May. At midyear, a record 50 
drill rigs were working, including 15 for 
Occidental and 10 for Mobil/Gelsenberg, 
and 869 wells were in production. Further 
production increases were expected during 
1970. 

In February, Esso Standard Libya Inc. 
produced its billionth barrel from the Zel- 
ten field since production began in August 


1961. However, in May, Esso was replaced 
by the Oasis Oil Co. of Libya, Inc. group as 
the leading producer in Libya. Occidental's 
output increased 59 percent over 1968 pro- 
duction, and in September the company 
shipped its 300 millionth barrel since ini- 
tial production in February 1968. American 
Overseas Petroleum Ltd. (Amoseas) output 
jumped 51 percent in 1969. At yearend the 
total output rate was 3.3 to 3.4 million 
barrels per day. 


4 U.S. Embassy, Tripoli. State Department Dis- 
patch A-197, Aug. 4, 1969, 10 pp. 


Table l.—Libya: Production of mineral commodities 


Commodity 1967 1968 1969 
NONMETALS ! 
Gemen ew ecce. eu eS thousand metric tous... * 60 
GYPSUM 6 ooo os et REPE Eee tote nasi cius metric tons.. » 10, 000 14,400 * 15,000 
quc mop eyes ee eee 88 thousand metric tons e] el * 16 
MINERAL FUELS AND RELATED MATERIALS 
Natural gas, gross production 3........... million cubic feet.. 415, 000 620, 000 666, 525 
Petroleum: 
«;? Ü a ep thousand 42-gallon barrels.. 636, 504 948,519 1,184,839 
Ü— ee A 
Refinery products: 
Motor gasoline__.......-....--.-.....-.--- do.... e 870 494 
Nuphthus . ented LU do.... e 90 122 
PJ «⁵«²˙!bm”.!B;. v eb elo T DUE do.... e 160 215 NA 
Distillate fuel oil... 2.2.2222 222 2L lll. do.... e 500 666 
Residual fuel oil... 2222 ele do.... e 750 972 
I/ eg / ͤ Beate S LI do e 1,870 2,469 NA 
* Estimate. NA Not available. 


! Libya also produces construction materials such as sand, gravel, crushed stone, brick, and tile, but output 


data are not available. 


? Cement production apparently started in 1969, rather than in 1967 as previously reported. 


3 Mostly flared. 
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Table 2.—Libya: Crude oil production, 


by company 
(Thousand 42-gallon barrels per day) 
Company 1968 1969 
Oasis Oil Co. of et Inc ees 686.0 789.7 
Esso Standard Libya, Ine 740.6 746.2 
Occidental of Libya, inc 7. 381.6 608.1 
American Overseas Petroleum, 
Ltd. (Amoseas )) 248. 5 368.9 
British Petroleum Co., Ltd.“ 
Nelson Bunker Hunt 304.1 9321.3 
Mobil Oil Libya, Ltd. / Gelsenberg 
Benzin, A. GGG... 285. 5 264.5 
Société Nationale des Pétroles 
d' Aquitaine „ 5. 5 
Phillips Petroleum Co. of Libya 7.4 6.0 
Pan American Libyan Oil Co. 1.1 5 
Total. oct od mimus 2,599.8 3, 110.7 
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During 1968, the latest year for which 
complete data are available, the value of 
crude oil exports was $1,868 million of 
total exports valued at $1,871 million. Ac- 
cording to a survey published by the Organ- 
ization for European Cooperation and De- 
velopment, Libya was Western Europe's 
largest crude oil supplier, providing 24 
percent of total oil imports. U.S. imports 
of Libyan crude oil nearly tripled in 1968 


Table 3.—Libya: Exports and reexports 
of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
EXPORTS 
Metals: 
Iron and steel: 
OTe c ceases.  aewuc 138 
Sera 4,069 8,865 
Nonferrous metals: 
Ore and concentrate PER 98 
„FF 608 567 
Nonmetals: 
Gypsum and plaster. ....... esos 25 
Sulf... | ee 111 
Mineral fuels and related 
materials: 
Petroleum, crude 
thousand 42-gallon barrels 627,188 945,144 
REEXPORTS 
Metals: 
Iron and steel: 
Scrap JC 9998 — 
Semimanufactures..... 8 1,988 
Nonmetals: 
Cement... doses 10 6 
Mineral fuels and related 
materials: 
Petroleum, refinery products: 
Gasoline 
thousand 42-gallon 
barrels 1,365 805 
Kerosine........ dO... — 138 
Distillate fuel oil 
, Ose. iesus 760 
Residual fuel oil do 67 
Total......... do.... 1,865 1,270 


and averaged 146,000 barrels per day. 

Imports of supplies and equipment by 
oil companies and related service companies 
for petroleum operations constituted the 
largest single import category, valued at 
$157 million. Imports from the United 
States totaled $93 million, largely in oil 
company purchases. 


Table 4.—Libya: Imports of selected 


mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS 
Aluminum, including alloys, all 
PP. 219 1.799 
Copper, including alloys, all forms 944 1,172 
Iron and steel: 
Ore and concentrate........ ....... 2 
Metal: 
Ser EG RS 94 5 
Pig iron, ferroalloys, and 
similar materialas..... ....... 14 
Steel, primary forms.... 4,917 " 481 
Semimanufactures 211,130 310,714 
Lead, including alloys, all forms 407 
Platinum and platinum group, 
unworked or partly worked 
troy ounces... ....... 6,755 
Silver: ; 
Ore and concentrate 64 ....... 
Metal, unworked or partly l 
worked.... troy ounces.. 514 106,778 
Tin, including alloys, all forms 
long tons 67 19 
Zinc, including alloys, all forms 468 484 
Nonferrous, scrap_...---.------ ----.-- 5 
NONMETALS 
Abrasive materials: 
Natural oon eet uu eed 7,923 11,000 
Grinding and polishing 
wheels and stones 105 173 
Asbestos, erudedn .. 59 
Cement. thousand tons. . 701 721 
Hall eS EE ns 13 
Clays and clay products: 
Crude clays thousand tons. . 14 55 
Products: 
Refractory............ ------- 251 


Nonrefractory......... 86,527 158,800 
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Table 4.—Libya: Im of selected 
mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 
NONMETALS—Continued 
Fertilizer materials: 
Crude. ...---2----------- 201 
Manufactured, mainly nitro- 
genous.................. ,050 26,558 
Gp 88 204 
Gypsum and plaster............ 816 742 
Lim: oco eren Rp eee 61,379 78,820 
Mica, worked... .............. 
Pigments, mineral.............. 510 916 
Salt. o ui y ca mE 252 46 
Stone, sand and gravel: 
Dimension stone, crude and 
worked... ĩ 14,728 21,488 
Gravel and crushed rock 14,004 35, 518 
S 211 
Illi um es 1 25 
Tale and steatite............... 40 60 
Nonmetals, n.e.8. ............. 819 2,080 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural... 80,078 48,464 
Coal, coke, and briquets. ....... 2,250 8,606 
Gas, e 
e ß iy 7,809 
Manufactured 518 
EES 
ree refinery products: 
Gasoline 
thousand 42-gallon barrels 1,482 1,592 
Kerosine and jet fuel. do 230 195 
Distillatefueloil.... do 1,750 1,952 
Residual fuel oil do.... 279 332 
Lubricants. ......... do.... 96 122 
Ahe cool do.... 255 625 
Total............ do.... 4,092 4,818 
Mineral tar and other crude 
chemicals derived from coal, 
oil, and gas 767 
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Table 5.—Libya: Crude oil exports, 
country of destination A 


(Thousand 42-gallon barrels) 


Destination 1967 1968 

Belgium. ..................... 88,284 30,826 
f . demus 1,542 
Sand, 8 5. 899988 
Denmark 18,162 8,878 
France@. 2 2. loce amemus 015 75,327 
Germany, West 148,570 260,184 
Greece 56414 
7;ö»è ¼˙wl w Ee 129,234 183,288 
Netherlands. „127 68,415 
Netherlands Antilles , 808 1,261 
Norns, 99 ve SE : 10,447 
Röm oc otk ceca) Sees 1,180 
Sn; = eee ecw 2 27,891 66,848 
Sweden : 482 
Switzerland 6.281 8,056 
Trinidad and Tobago........... 7,197 6,323 
ure 8 8,726 4,024 
Uni Kingdom............... 75,737 171,956 
United States 18,268 68,230 
Vugosla via 4.8 1,968 
GG ⁰˙ RES 2,021 1,469 

Tell! 8 627,188 945,144 


COMMODITY REVIEW 


NONMETALS 


Cement.—Libya's first cement plant, that 
of National Cement Co., near Homs, 120 
kilometers east of Tripoli, was inaugurated 
in July after 4 years of construction. Initial 
capacity is 350 tons per day. The $10.5 
million project included a power station. 
The Ministry of Industry provided 88 per- 
cent of the capital. A 600-ton-per-day 
plant, under construction at Benghazi for 
Libyan Cement Co., is expected on stream 
in 1971, also largely financed by the Minis- 
try of Industry. Total annual capacity of 
the two plants is about 340,000 tons. Annual 
consumption was expected to reach 800,000 
to 1 million tons within a few years; studies 
were therefore underway for the establish- 
ment of other plants. 

Clays.—A new brick plant under construc- 
tion near Zansur for National Industrial 
Metal Co. was scheduled for completion in 
May 1970. Annual capacity is 100,000 tons, 


the quanity of brick imported in 1968 at 
a cost of $2.8 million. Clay raw materials 
will be extracted from pits at Garian and 
Jeffran. 

Fertilizer Materials.—In January Occi- 
dental of Libya Inc. announced plans for 
a $30 million ammonia plant in conjunc- 
tion with the Government on a 50-50 basis. 
Natural gas feedstock (estimated 50 million 
cubic feet per day) and the plant site were 
undetermined. Initial rated capacity is 
220,000 tons per year. 

Libya and Tunisia agreed to cooperative 
fertilizer production. The former will pro- 
vide natural gas and the latter will provide 
phosphate from its extensive phosphate rock 
resources.5 

Lime.—The Ministry of Industry con- 
sidered construction of small lime plants in 
connection with the cement plants at Homs 
and Benghazi. Raw materials and facilities 


5 Nitrogen. No. 57, January-February 1969, p. 9. 
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common to the two operations would be 
used. 

Sulfur.—A 45,000-ton sulfur recovery unit 
was under construction at the Marsa el- 
Brega terminal of Esso Standard Libya Inc. 
Sulfur will be recovered from natural gas, 
prior to gas liquefaction, and cast in blocks 
for export. The plant was designed and 
engineered by Ralph M. Parsons Co. Ltd.6 

Other Nonmetals.— The Ministry of In- 
dustry concluded agreements with Libyan 
companies in the following projects: With 
Ben Barka Co. for development of silica at 
Abu Ghelan and establishment of a glass 
factory in Tripoli; with Mezughi Feki Co. 
for development of marble quarries near 
Tarhuna and Beni Walid; with Azzabi Co. 
for gypsum mines in the Bir Ghenim, Jef- 
fren, and Garian areas; and with United 
Mining Co. for limestone and bentonite ex- 
ploration in the Homs area.? 


MINERAL FUELS 


Natural Gas.—Liquefied natural gas 
(LNG) shipments from the Esso Standard 
Libya plant at the Marsa el-Brega tcrminal 
were originally scheduled for January, but 
technical problems and two pipeline explo- 
sions and fires delayed startup. Trial ship- 
ments were scheduled to Spain and Italy 
late in the year. The plant was expccted 
to be fully operational early in 1970. It 
will provide natural gas in Spain for the 
first time and add one-third to Italy's esti- 
mated supply in 1970. The small mcthane 
tanker Aristotle (capacity 32,000 barrels) 
was chartered by Esso for trial shipments to 
Barcelona, Spain, and La Spezia, Italy, 
pending delivery of four specially con- 
structed, 250,000-barrel, methane tankers. 
(Three are under construction in Italy; 
one is being built in Spain.) Esso has a 
15-year contract to supply 110 million cubic 
feet per day to Gas Natural S.A., a subsid- 
iary of Catalana de Gas, Spain, and a 20- 
year contract for 235 million cubic feet per 
day to Italy's SNAM Progretti S.p.A. In 
addition to the $85 million liquefaction 
plant, the project included gas compression 
plants at the Raguba and Zelten ficlds and 
new harbor facilities at Marsa el-Brega. 
The basic plant design was prepared by 
Esso Research and Engineering Co., New 
Jersey; the refrigeration cycle was developed 
by Air Products and Chemicals Corp., 
Pennsylvania, which also built the four 
197-foot, cryogenic exchangers for cooling 


485 


the gas to —259? F; general engineering 
and procurement of equipment was by 
Bechtel Corp., California; and construction 
was by SNAM Progretti S.p.A. and i 
gnia Italiana Industriali, S.p.A.8 

In January, Occidental of Libya Inc. an- 
nounced plans for a $60 million, 68,000- 
barrel-per-day natural gas liquids and 
liquefied petroleum gas (LPG) plant at the 
Zuctina terminal. The natural gasoline and 
LPG would be recovered from associated 
gas, which is produced at a rate of 650 
million cubic feet per day at the Idris fields. 
Remaining dry gas will be reinjected into 
the producing reservoirs. The liquids will 
be transported by a new, 215-kilometer, 20- 
inch pipeline, parallel to the existing main 
crude-oil line, to condensate recovery and 
LPG fractionation facilities at Zuetina. 

Petroleum.—A moseas, operator for Texas 
Oil Co. and Standard Oil Co. of California, 
was producing at a rate of 380,000 barrels 
per day at midyear, mostly from its large 
Nafoora field. Shallow Tertiary develop- 
ment was completed, and deeper drilling 
(9,000 to 10,000 feet) in Cretaceous and 
Precambrian formations continued with 
three rigs. The newly expanded Amal-Ras 
Lanuf pipeline and tanker-terminal system, 
shared with Mobil/Gelsenberg, reached ca- 
pacity of 650,000 barrels per day. 

British. Petroleum-Nelson Bunker Hunt's 
expansion of the pipeline from the Sarir 
field to the Marsa el-Hariga terminal, near 
Tobruk, was completed. The project, which 
increased export capacity to 412,000 barrels 
per day, included expansion of the water 
injection scheme and desalting capacity; 
additional flow lines and gas-oil separators; 
a condensate recovery unit; enlargement of 
the pumping station and a new booster 
station on the main line; and a second 
tanker berth and additional tank storage at 
the terminal.® 

Following its oil discovery in concession 
66 in western Libya, Gulf Oil considered 
construction of a 378-kilometer pipeline to 
a proposed terminal near Tripoli. A num- 
ber of small discoveries in the region would 
probably be tied in.10 


e SUPR No. 85, November.December 1969, 
* U.S. Embassy, Tripoli. State Department Dis- 
patch A-198, Aug. 4, 1969, p. 3. 

* Pipe Line Industry. V. 31, No. 5, November 
1969, pp. 40-43. 

9 World Petroleum. V. 40, No. 4, April 1969, 
pp. 22-23. 

10 Petroleum Press Service: V. 36, No. 8, August 
1969, p. 312. 
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Mobil] Oil Libya Ltd., operator for its 
joint venture with Gelsenberg Benzil A.G., 
continued development of the large Amal 
ficld and the nearby U-12 field, discovered 
in 1968. Two new ficlds were discovered in 
concession 12; a well, 24 kilometers south- 
west of the Amal field, flowed high-gravity, 
low-sulfur crude at 750 barrels per day, and 
the second strike, 56 kilometers south of 
Amal, tested 953 barrels per day, also of 
high-gravity, low-sulfur crude oil.11 

Oasis Oil Company of Libya, comprised 
of Continental Oil Company, Marathon Oil 
Company, and Amerada-Shell interests, be- 
came Libya's leading producer when com- 
bined output reached 812,000 barrels per 
day in May. A 100,000-barrel increase re- 
sulted from completion of the 270-kilometer, 
24-inch line from the Waha and Zaggat 
fields directly to the Es Sider terminal, by- 
passing the detour to the Dahra field in 
the western part of the Sirte Basin.12 New 
capacity was 860,000 barrels per day which 
could be raised further with additional 
pumping capacity. The new Bahi field in 
concession 32 on the west flank of the Sirte 
Basin, 32 kilometers northwest of the Dahra 
field, was expected to add 50,000 to 75,000 
barrels per day during 1970. A new 48-kilo- 
meter, 20-inch spur is under construction 
to the main Dahra-Es Sider line. Oasis also 
has the “P” structure, south of the Gialo 
field, where eight of nine wells were suc- 
cessful. Exploratory and development drill- 
ing continued.13 


Early in the year, Occidental of Libya, 
Inc., completed installation of five 42-inch 
and 48-inch undersea pipelines from the 
Zuetina terminal to mooring buoys more 
than 5 kilometers offshore. At Zuetina a 
72-inch line carries crude oil from the 
trunkline to a 560, 000-barrel storage tank 
and from this tank to the sea lines. Arabian 
Bechtel Corp. was contractor for new pro- 
duction, pipeline, and storage facilities at 
the Idris D and Augila fields.14 Completion 
of this expansion raised Zuetina terminal 
loading capacity to 1 million barrels per 
day and storage capacity to 7 million 
barrels. 

In June, Sirtica Shell Ltd. became the 
fifth operating company to sign a joint- 
venture agreement with Lipetco. The con- 
cession area comprises 26,000 square kilo- 
meters in five onshore and offshore blocks 
(numbers 1530, 165, 138, and 139 A and B). 
The exploration period is 10 years, extend- 
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able for 2 years; the exploitation period is 
25 years after the first oil shipment. Shell 
agreed to minimum work requirements of 
$11 million during the first 3 years and $20 
million during the next 7 years. Lipetco 
may assume a 25-percent interest in produc- 
tion up to 500,000 barrels per day and a 
50-percent interest if output should exceed 
this rate. Shell agreed to pay production 
bonuses, graduated up to $15 million, and 
all exploration costs for 10 years. Develop- 
ment expenditures would be reimbursed in 
proportion to Lipetco's eventual participa- 
tion.15 Shell also agreed to assist Lipetco's 
entry into oil refining by arranging financ- 
ing and construction of a 25,000-barrel-per- 
day refinery near Tripoli, and a 600-barrel- 
per-day lubricating oil blending plant. Shell 
will provide refinery management services 
for 10 years. Lipetco also will acquire 25 
service stations—15 from Shell's marketing 
chain and 10 new stations built by Shell at 
sites selected by Lipetco. 

Ashland Oil and Refining Co. was granted 
additional concession areas totaling 1.85 
million acres in the Sirte Basin under a 
joint-venture agreement with Lipctco. Ac- 
cording to terms of the agreement, Lipetco 
may take a 30-percent interest if an oil 
discovery is made and production reaches 
200.000 barrels per day and up to a 50- 
percent interest if production reaches 
400.000 barrels per day. AGIP, Inc., a 
member of the Italian Ente Nazionale 
Idrocarburi group, continued development 
work on its 1968 discovery, 60 kilometers 
northeast of the Gialo field, in concession 
100. Bosco Middle East Petroleum Co., with 
concessions 134 and 135, planned further 
drilling after two dry holes in concession 
135. Circle Oil Co., three-fourths owned by 
Ashland, conducted seismic work and a 
second test well in block 121. Libyan Clark 
Oil Co. began a new drilling program in 
partnership with Amoseas in concessions 
119 and 120. The MURCO group, compris- 
ing Spanish (Hispanoil), French (SNPA 
and Auxerap), and American (Murphy Oil 
Co.) interests, became Libya's eighth oil- 


n Oi] and Gas Journal. V. 67, No. 8, Feb. 24, 
6. 


1969, p. 5 
" aoe Oil. V. 168, No. 6, May 1969, pp. 
6-79. 

3 Oil and Gas Journal. V. 67, No. 27, July 7, 
1969, pp. 82-83. 

Pi Line Industry. V. $0, No. 5, May 1969, 
p. 81. 

15 Oil and Gas Journal. V. 67, No. 24, June 16, 
1969, p. 44. 
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exporting company when the group com- 
menced oil exports in August. This also 
was the initial production for companies 
representing French and Spanish interests. 
The output rate was 20,000 barrels per day 
from six producing wells at the Magid field 
in concession 105. MURCO built a 100-kilo- 
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meter, 14-inch feeder line to the Mobil/ 
Amoseas' Nafoora field. Elwerath Oil Co. 
Libya-Wintershall Libya, Inc., was granted 
a permit to five onshore and offshore blocks 
in eastern Libya. Stepout drilling continued 
in concession 97, 24 kilometers southeast 
of the Gialo field. 


ae Google 


Ihe Mineral Industry of Malaysia 


By A. F. Grube! and Ta Li? 


Malaysia's 1969 mineral output was 
valued at $303.7 million, about 9 percent 
higher than that of 1968. Tin production 
alone, for many years an economic main- 
stay for the Malay peninsula, was valued 
at about $252 million in 1969. Aside from 
national income derived from tin sales, the 
Government receives significant revenues 
from duties imposed on tin exports; such 
duties amounted to approximatcly $40 mil- 
lion in 1969. Although the May civil dis- 
turbances closed the Penang tin market for 
3 days, they had no appreciable effect on 
tin production, since the disturbances were 
confined to the Kuala Lumpur area; all 
affected operations in the area returned to 
normal by the end of May. 


Although Malaysian tin reserves were 
adequate to maintain the present level of 
production, efforts to explore and exploit 
tin potential in Government reservations 
and offshore areas in West Malaysia were 
continued by the Malay Government. 
Malaysian tin mining is currently typified 
by Chinese grave] pump mines and Euro- 
pean dredges. 


Japan's Overseas Mineral Resources 
Development Company, Ltd. announced in 
May 1969 that it would invest $70 million 
to develop a copper deposit near Mamut, 
Sabah. The project is presently in the 
advanced stages of exploration, and com- 
mercial operation may begin by 1972. Con- 
struction on the integrated steelworks at 
Prai, West Malaysia proceeded on schedule 
during the year, adding a second blast fur- 
nace and another oxygen furnace. 

The Malaysian Government concluded 
three petroleum agreements in 1969 with 
three separate American oil companies 


Southeast Asia Culf Company, Mobil Oil 
(Malaya) Sdn. Bhd., and Amoco Malaysia 
Petroleum Company. These agreements 
cover the entire Continental Shelf adjacent 
to West Malaysia’s west coast, and, along 
with previously granted petroleum conces- 
sions, cover the entire offshore areas of 
West Malaysia. 


In September of 1969, the Minister of 
Commerce and Industry announced that 
Government policy on joint ventures 
within Malaysia would be reviewed. Pres- 
ent policy requires 51 percent local equity 
participation for pioneer companies and 50 
percent for nonpioneer companies. The 
minister said that he was prepared to 
permit a greater flexibility in the ratio of 
share capital distribution if the companies 
concerned were export-oriented and did 
not wholly require the süpport of the 
domestic market. 


Under the 1968 Investment Incentive 
Act, the following were added to the list 
of pioneer industries in October 1969: The 
manufacture of portland cement; the roll- 
ing, casting, and extruding of nonferrous 
metals; and the manufacture of various 
chemicals, including pesticides. 


An agreement dealing with the bounda- 
ries of the Continental Shelf between 
Malaysia and Indonesia was signed in 1969 
by the Governments of these countries. At 
vearend, it was indicated that the two 
countries would soon commence talks to 
demarcate the territoria] waters in the 
Straits of Malacca. 


1 Industry economist, Bureau of Mines, Washing - 
ton, D.C. 

2 Mining engineer, Bureau of Mines, Washing- 
ton, D.C. 
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PRODUCTION 


Higher world tin prices were the princi- 
pal cause for the rise in the value of 
Malaysian mine production. Although pro- 
duction of tin-in-concentrates decreased, its 
value increased from $231 million in 1968 
to $252 million in 1969. Iron ore produc- 
tion in 1969 was valued at $37 million, 
slightly higher than that of the previous 
year. Bauxite production valued at $4.3 
million in 1968 increased to $5.7 million in 
1969. The only bauxite mines in operation 
during the year were the two in West 
Malaysia, since the mines in Sarawak have 


over twice that of 1968, was made possible 
by the continuing development of the 
recently discovered offshore oilfield in West 
Lutong, Sarawak. Value of crude oil pro- 
duction in 1969 was $6.4 million compared 
with $2.9 million in 1968. 

For the past 4 years, virtually all of 
Malaysia's mineral output, other than 
crude oil and gold, has come from West 
Malaysia. Sarawak has produced all of the 
crude oil and 65 percent of the gold in 
the country. Sabah's only mineral produc- 
tion consists of relatively small amounts of 


been closed for the past 4 years. construction materials, such as stone, 
The increased production of crude oil, gravel, cement, and clay bricks. 
Table 1.—Malaysia: Production of mineral commodities 1 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 1969 » 
METALS 
Aluminum, bauxite, gross weight.........-.-.--.---..-- thousand tons 900 799 1,073 
Antimony, mine output, metal content (Sarawak ))) 81 23 89 
Columbium and tantalum, ores and concentrates (columbium-tantalum 
am 4:7; 70 to 80 percent pentoxides )))) LLL lll l.l. 88 52 
Gold mi mine output, metal content * (export 254 319 250 
mine output, metal content: 
West Ml ð⁰⅛ T ⁵³ð recae ee ERE troy ounces.. 1.290 1. 454 8,153 
J one ee eet suu voeem Mu WE M LC A LR do.... 2,521 2,718 2,271 
Iron and steel: 
Iron ore and concentrate. _.......---..-..--.------ thousand tons.. 5, 436 5,167 5.233 
Pig iron and blast furnace ferroalloys¢_...........--....-...------ 20,000 60,000 60,000 
Ingót ill c "---—-—————————SMÁ—EET vn 20,000 60,000 60,000 
Manganese, ore and concentrate, gross weight (30 to 40 percent manganese). 85,105 45,121 NA 
Rare earth metals: 
Mon pr a ee ee ͤ 962 2,188 2.054 
T Xenotime (yttrium mineral BXDOIE) 2. e A at mE d 260 70 153 
in: 
Mine output, metal content... ..... 2.2 ll cllc l.l lll. long tons 72,121 75,069 72,167 
Metal, including secondary. ccc cc eects ee seu eubdudewsu eres do.... 76,328 88 ,818 88 , 482 
Titanium, ilmenite concentrate, gross weight (export) 90,806 125,825 182,625 
Tungsten, mine output, metal JJ 8 15 65 13 
Zirconium, concentrates (zircon), gross weight (export) 472 1. 126 1,417 
NONMETALS 
Ser.... cea D EN Ze thousand tons 835 900 900 
ü Ü K aem neue uud cM Lie D LL RE LA do.... 2 2 2 
Lime (SatraàWak).—... scsi cue cow y yt 8 160 21 NA 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: 
Crude oil (Sarawak .................. thousand 42-gallon barrels.. 828 1,521 8,286 
Refinery producta: 
w du ua eue ⁵ðͤ Ele 8 do.... 7,106 9,628 10,009 
Kerosine and jet fſue““!lnll l2 ll eee do.... 1,855 7,431 1,869 
Distillate fuel oill!lkh3n e do.... 3,272 15,521 15,722 
Residual fuel s.. SEES do.... 20, 000 15,619 16,245 
OUNCE ha te eae eke Bil pelea arte ie at halen do 4,585 1,672 2,328 
Refinery, fuel and lo do.... 2,483 2,271 2,712 
J...... ⁰ ⁰⁰ do.... 39,301 52,142 54,885 
Estimate. v Preliminary. NA Not available. 


1 All minerals are produced in West Malaysia unless otherwise indicated. 
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TRADE 


Malaysian smelter-tin exports amounted 
to 90,000 long tons in 1969, 3,900 long tons 
more than in 1968. Tin export prices 
during the year averaged $1.53 a pound 
and the value reached $313.2 million, 11 
and 13 percent higher, respectively, than 
1968 levels. The major buyers of Malaysian 
tin were the United States (38,201 long 
tons), Japan (24,684), Italy (5,450), and 
the Netherlands (4,528). Shipments to the 
United States decreased in 1969, but pur- 
chases by Japan and Eastern Europe 
increased appreciably. West Malaysia 
exported 5,200,895 tons of iron ore in 1969, 
most of it going to Japan, as compared 
with 5,106,707 tons in 1968. The only 
other important mineral commodity export 


Table 2.—West Malaysia: 


was crude oil and petroleum products 
from Sarawak. Data for the first 7 months 
of 1969 showed such exports running 
slightly ahead of the $94 million exported 
in 1968. The value includes reexport of 
crude oil received from Brunei. 

West Malaysia’s 1968 major mineral 
commodity imports were as follows: Crude 
oi] and petroleum products valued at $64.4 
million; tin ores valued at $48.4 million; 
and iron and steel products valued at 
$39.8 million. Sarawak's only significant 
import was crude oil and petroleum prod- 
ucts valued at $92.2 million. Sabah's major 
import consisted of petroleum products 
valued at $6.8 million. 


Foreign trade in selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 
EXPORTS 
METALS 
Aluminum, d ³ ³½“ʒ; mde cease 875,978 789,412 
Copper, ore and concentratteeessπee .. essel 1,016 1,276 
Iron and steel: 
Ti...... ³ĩðV6AA. ⅛ð⁊ͤ d ⁵ ⁵³ 8 thousand tons.. 5,330 5, 107 
Iron nud else ] è y y y t eu diea 87,391 26,115 
Manganese ore and concentrate ens 60,281 40,744 
T OUM: 0I8:. 2. ² ↄꝛ ]²ÜAn. ! fr... eL EE 1.222 2,201 
Tin: 
Ore and nens. soc ee SG Ra WM Eq We long tons.. 1,176 1,002 
Slag he.... d ci E A ERA do.... 24,897 8,495 
Metal and alloys, all forms... ................. 2 lll Lll lll Ll lll ll. do.... 73,573 85,983 
Titanium, ores and concentrates (ilmeniten:jh) ) 90,806 125,819 
IJ; ͥͥ E ͥ lcu e ca we ͤTT:......ͤͤͤͤ ĩ³oVAA y EE 472 1,127 
NONMETALS 
Cement and clinker... censa occ eet ec he et ee emere ees uuu RE 265,958 236,317 
Fertilizer materials: Manufactured, all types........-...--.---------------------- 3,620 15,508 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: 
Crude oil (reexport)_......---..-.---.---.-.----- thousand 42-gallon barrels.. 2,371 8,744 
Refinery products: 
Gas0linegs d sce ated eth lit ³ꝛ Uu ed Et ira dd do.... 695 1,305 
Kerosine and Jet füubůkcllnln.ndddd ede TRECE URS do.... 604 
Distillate , ] ] d M do 830 667 
Residual ers... ĩỹ§ĩẽé.!ß Reed ere do.... 1,599 1,209 
6...“ W000 do 86 8 
JJ ͥ uude ae ⅛ ũͤͤ. do 3,814 4,126 
IMPORTS 
METALS 
Aluminum, metal and alloys, all form 4,629 4,407 
Copper, metal and alloys, all form „ 2,199 2,706 
Iron and steel: 
Primary ndĩ³ðÜbvßiĩ! ⅛ e ³ ³ꝛꝛↄæↄ3 oK ĩͤ v M a ge 12,111 19,156 
Semimanufactures: 
Bars, rods, and sha peessss „ 146,849 69,678 
Plates and sheets 129,713 130,805 
Other scornet RE ⁵˙d. ³ og Bad te ars ith i bee ee eel tea a er 8 90,713 84,629 
Ill“ ͤ—ꝶA . yd yd y sateen long tons 6,769 23, 504 


ope 
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Table 2.—West Malaysia: Foreign trade in selected commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
IM PORTS—Continued 
NON METALS 
P leclio: MN XE 11,097 10,353 
Fertilizer materials: 
Crude, phosphate ꝗ ů »˙ů0mft ios ee SOR E ES 101,911 86.307 
Manufactured: 
Iõĩõĩiĩ’e ͥſ ⅛ - y 122,615 57,770 
Fl!!! oe aes ek 6,111 3,926 
POtüsNO. o see oo ta DU c. ³ ³·AAA ĩð-ſ E dE url PP LAE 56,323 54,091 
Salt RUE Mot (nu ſſͥꝗ ele Se CENE Pp cn MAR ß VM M 84,6183 86,127 
Sülfür oe ce ꝛ«ðiQit(U ßddd d cc Mu cud e sci 3,182 5,845 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades, including briqu et 11.126 12.272 
C Tr 6,950 5,513 
Petroleum 
Crude. o c see eons eee hee esas thousand 42-gallon barrels.. 17,729 21.027 
Refinery producta: 
Gasoline and napht has do.... 853 843 
Kerosine and Jet uE]!!! 8 do.... 133 62 
Distillate fuel 001.522 ³ðA ] 1 d . dus do.... 2,978 3,234 
Residual e ³ð d O... 133 296 
Lubricants. —— ou Soe ee rr re rat ˙md UE do.... 182 173 
PJ ͥ ͥͥͥ 0. D E k ee E CLE do.... 139 262 
/ E A eR ESAS eR aN ah hace lt Nh UNS do.... 5,018 5.432 


Table 3.—Sarawak: Foreign trade in selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 


EXPORTS AND REEXPORTS 


MINERAL FUELS AND RELATED MATERIALS 


Petroleum: 
Crude oll. ed iBene ER qa iE. EE E thousand 42-gallon barrels.. 15,858 
Unhnislied 018... oco ⁵³˖UÖb ³Üꝓw]i yd ß yd y do.... 1,565 


— ——— e eA r 


Refinery products: 


Aviation ) ek ete do 89 
e ß ß e due e eed dE do 741 
ü] ù ù UE Le Uu y eee a AE MI EA ss do.... 1,639 
)! ³Ü1y ³ð³AA Eo d E k Ded dS DE do.... 8,998 
Distillate hh ³⁰ wqddſſ a uds do 1.050 
Residual h ³ow-ꝛ yd uua LEE do.... 8,625 
PTC ³ Q A uu eMe eL ah i c s CN do.... 16,142 
IMPORTS 
METALS 
Iron and steel, metal, all formnZIzZnpmkmPpu ll 20,394 
Tin, metal, al ee ] VVxꝛmdß y 8 long tons 109 
NON METALS 

h la uw os Samer oe See cum ea o aes dde Macias S 8,857 
Cement. and ene ⅛ ; 23, 882 

Fertilizers: 
Crude r ĩðſ/ é / Ad é ⁊ A / i i ce M d 5,727 
Manufactured. iu coc oes ³ðWAA. ð ͤ0-=x=ßdms M. eee CLE 8 16,134 

MINERAL FUELS AND RELATED MATERIALS 

Petroleum: 
Crude oll os uc ů ½¼ :... ecisc lcd see thousand 42-gallon barrels.. 36,696 
Unfinished M eR eee ß y duae Sama Een do.... 397 

Refinery producta: 

„ Lec Lp eU Le de eio ee iia A he E do.... 5 
, ß ee ß e ds dee eut ADU do.... 147 
KerdgReccb o sao e tr mone Lu umet t LC te is ʒ¾ꝰ ui tue Shea Sand ee do.... 30 
Jet füel-occe canc oc uuo A cre P t a gaa ((( ĩ ( do.... 112 
Distillate fuel Ow: i. lcu lu i ae a er ah i ME een eae do.... 234 
Residual fueboll. ³ð¹wwüö ⁵ ⁵ x pic eL do 17 
Lubricating: õõĩõĩ⁊«ð«ĩ?§?7t i k y y ꝛ y ee cco do 30 
e .. d ff. E aÈ do 15 
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Table 4.—Sabah: Imports of 
petroleum refinery products 
(Thousand 42-gallon barrels) 


omm 


ty 1 


Residual fuel oll... 
Oth 


COMMODITY REVIEW 


METALS 


Aluminum and Bauxite.—Late in 1969 
the Federal Industrial Authority of Malay- 
sia approached Alcan Malaysia Berhad, a 
subsidiary of Alcan Aluminum Ltd., con- 
cerning the possibility of establishing an 
alumina plant or smelter in Malaysia. A 
similar project was considered several years 
ago but was dropped as not being viable 
at the time. All Malaysian bauxite produc- 
tion continued to come from  Alcan's 
deposit located near Johore, West Malay- 
sia. 


Copper.—The Overseas Mineral Re- 
sources Development Co., Ltd., (OMRDC) 
a joint Japanese-Malaysian mining com- 
pany, has completed 2 years of copper 
Prospecting at Mamut, Sabah. Based upon 
the favorable results of the investigation, 
full-scale development of the deposit will 
begin in the very near future. A new 
company, provisionally called the Mamut 
Mine Development Co. was formed by 
eight Japanese firms—including Mitsubishi 
Metal Mining Co. Ltd. Nippon Mining 
Co. Ltd., and Sumitomo Metal Mining Co. 
Ltd.—to develop the deposit. The company 
will operate jointly with another company 
already set up by OMRDC and the Malay- 
sian Government. The Sabah State Gov- 
ernment has awarded the company mining 
rights to the deposit. Copper reserves at 
the deposit are estimated at between 90 
and 120 million tons of ore grading at 
about 0.6 to 0.8 percent copper. The com- 
pany plans the construction of a concen- 
trator with an annual capacity of 40,000 
tons of copper metal. Production is expec- 
ted to start in 1972 with the copper con- 
Centrate to be shipped to Japan. 


Iron Ore.—The bulk of Malaysia’s iron 
ore output is derived from two large iron 
mines owned by the Eastern Mining and 
Metals Company Ltd.—one at Dungan in 
Trengganu and the other at Rompin in 
Pahang. The Dungan mine has ore reserve 
and declining grade problems, although 
the mine is expected to continue produc- 
ing ore at an annual rate of about 1.5 mil- 
lion tons for several years. On the other 
hand, the Rompin mine has considerable 
reserves and is under contract to deliver 
1.8 million tons per year of iron ore to 
Japanese steel mills. The quality of the 
Rompin fine ore is also comparatively 
high, so that the ore is much favored by 
the Japanese. | 

Iron and Steel.—The second phase of 
the Malayawata Steel Berhad expansion 
program is expected to be completed by 
the end of 1970 with the third phase com- 
mencing within the next 2 years. The 
second phase has consisted of the addition 
of another blast furnace, a bigger oxygen 
plant, and extensions to the rolling mills. 
The third phase, according to current 
plans, will include an electrolytic tinning 
line. The complex equipment is expected 
to be fully operational by the end of 1972. 

The Australian firm Bradford Kendall 
Ltd. received Malaysian Government 
approval to establish a steel foundry works 
near Kuala Lumpur, West Malaysia. The 
venture will be owned, 50 percent each, by 
Malaysian interests and the Australian 
company. At yearend 1969, another Austra- 
lian firm, Broken Hill Pty. Co., Ltd., 
announced that it was joining with 
Malaysia and Singapore interests in estab- 
lishing a plant to produce low-carbon wire 
and galvanized wire rope. The plant is 
expected to be in operation before the end 
of 1971. 
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Mercury.—A thrce-man Japanese inspec- 
tion team arrived in Malaysia towards 
ycarend 1969 to investigate the possibilitics 
of mining mercury in the State of Sara- 
wak. No results of the investigation have 
been reported. 

Tin.—The Malaysian tin industry, thc 
world's largest, had another good ycar in 


1969. Production of tin-in-concentrates 
totaling 72,167 long tons marked the 
second highest level since post-1941. A 


world tin shortage existed in 1969 as prices 
in the London Metal Exchange rose from 
a January low of $3,240 per long ton to a 
December high of $3,840 per long ton. As 
a result, the tin export quotas established 
by the International Tin Council (ITC) 
wcre increased each quarter of 1969 and 
finally abolished in December. At ycarend 
1969, 1,067 mines were in operation, of 
which 65 operations employed dredges and 
955 employed gravel pumps. About 58 per- 
cent of Malaysian tin is extracted by 
gravel pumping and 31 percent by dredg- 
ing. 

During late 1969, the Government called 
for an all-out effort to increase tin produc- 
tion in Perak, Malaysia's largest tin pro- 
ducing State. A number of proposals were 
made to achieve this goal, including the 
formation of two special committees, one 
to quickly process new tin mining applica- 
tions and the other to investigate the pos- 
sibility of opening additional arcas in the 
Upper Perak District for tin mining. 

Despite recent Government policies to 
encourage Malaysians to take an active 
part in tin mining, the bulk of the coun- 
trys tin is still mined by Chinese and 
European firms. The Malaysian Govern- 
ment, in 1967, established a special fund 
with an initial allocation of $160,000 to 
grant loans to Malaysians opening new 
mines in Malay Reservations. Although 
only one loan of $16.000 has been granted 
since the fund's establishment there are ex- 
tensive tin prospects. Government teams 
have prospected over 270,000 acres in 67 
areas designated as Malay reservations. 
More than 20 areas totaling 30.000 acres 
have been located as containing “worth- 
while" tin deposits. 

The jurisdictional dispute between the 
State and Federal Governments concerning 
offshore tin mining was resolved at year- 
end 1969. The dispute concerned the Fed- 
eral Government's insistence on being con- 
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sulted with regard to the granting of 
offshore prospecting licenses. The following 
three foreign companies were given tin 
exploration rights to offshore arcas border- 
ing the western coast of West Malaysia: 
Ocean Mining Company, Conzinc Riotinto 
Malaysia Ltd. and N.V. Billiton Maat- 
schappij. 

Oriental Tin Smelters Ltd., a Japanese 
owned firm, suspended its smelter opera- 
tions at Kuala Lumpur in late 1969 
because sufficient quantities of tin concen- 
trates were difficult to obtain. However, 
Japanese interests were actively engaged in 
the mining sector of the Malaysian tin 
industry. A new, joint Malaysian- Japanese 
tin-mining firm, Pacific Industrial and 
Mining Co. was established in late 1969. 
The company plans to start tin mining 
operations in Perak. Initially capitalized at 
$1 million, the Japanese will retain a 25- 
percent interest in the concern. The Japa- 
nese will also supply $2.4 million worth of 
dredging equipment. Malaysia Gold and 
Tin Dredging, another Malay-Japanese 
venture, will begin prospecting operations 
early next year on four river beds in 
Perak, Trengganu, and Pahtung. 

A meeting of major tin consuming and 
producing countries will be held in 
Geneva in early 1970 to work out the 
details of a Fourth International Tin 
Agreement. Certain significant changes 
were envisioned by Malaysian delegates. 
One change deals with the financing of 
buffer stocks used for price supports. Under 
the previous three tin agreements, mainte- 
nance costs of buffer stocks were the 
responsibility of producer countries, who 
were generally less developed countries and 
therefore likely to experience difficulties in 
financing the stocks. Consumer countries 
will now be asked to bear some of the 
financing. Another change concerns the 
upward resetting of floor and ceiling prices 
under which the buffer stocks are 
increased and decreased. Producer coun- 
tries believe that such a change is justified, 
because in recent years tin mining costs 
have increased substantially. 

Malaysian tin reserves may be signifi- 
cantly increased through the use of track- 
less equipment in tin mining. In the past, 
all tin mining operations ceased when the 
limestone rock was reached, although 
high-grade pockets of tin ore still existed 
within the limestone. When conventional 
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track-laying equipment was employed to 
mine the limestone, operating costs 
became extremely high due to the abrasive 
nature of the water-borne limestone. 
Through the use of trackless equipment, 
repair costs and downtime have been 
reduced to a minimum, and such equip- 
ment also has been proven to handle 
materials much faster. 


Much of the considerable research by 
both private industry and the Malaysian 
Government was discussed at the Second 
International Technical Conference on tin 
held under the auspices of the ITC in 
Bangkok, Thailand, in late November. 
Studies were aimed at increasing mining 
efficiency and at treating and refining tin 
ores. 


NONMETALS 


Cement.—All Malaysian cement produc- 
tion continued to be supplied by two com- 
panies with three plants in 1969. Associ- 
ated Pan-Malaysia Cement Ltd., by far the 
larger, has two plants located in Ipoh and 
Rawang (in Selangor). Tasek Cement Ltd. 
owns the third plant, also at Ipoh. The 
two firms had a combined cement capacity 
in excess of 1.5 million tons annually, con- 
siderably larger than current output. 


Fertilizer Materials.—The Asean Chemi- 
cal Fertilizer Sdn. Bhd., a joint Malaysian- 
Chinese firm, announced in mid-1969 that 
it would build a $1.5-million agricultural- 
chemical plant. The plant is projected to 
commence operations in 1970 and will be 
located either in Cheras or Taiping, West 
Malaysia. Production from the plant has 
been planned to meet consumption 
requirements of both Malaysia and the 
surrounding area. 
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MINERAL FUELS 


Petroleum.—During the year the Malay- 
sian Government offered for lease four 
tracts of land totaling 19,000 square miles 
in the Malacca Straits. In July, the Minister 
of Lands and Mines and National and 
Rural Development announced that three 
United States companies had been granted 
licenses in principle for these tracts. Mobil 
Oil (Malaya) Sdn. Bhd. was awarded two 
of the tracts, and the Southeast Asia Gulf 
Company and Amoco Malaysia Petroleum 
Company were awarded one tract each. 
Terms and conditions for the leases are 
currently under discussion between the 
companies and the Government. The Gov- 
ernment, however, has indicated it wants 
participation with the three companies. 


In May 1969 a group of seven Sumitomo 
firms and the Teikoku Oil Company of 
Tokyo signed an agreement with the 
French Aquitaine Petroleum Company 
whereby the Japanese firms would partici- 
pate in the development of the French 
company's 3,700 square kilometer conces- 
sion off the coast of Sabah, Malaysia. The 
seven Sumitomo firms are as follow: Sumi- 
tomo Shoji Kaisha, Ltd.; Sumitomo Metal 
Industries, Ltd.; Sumitomo Chemical Co.,; 
Sumitomo Metal Mining Co. Ltd.; Sumi- 
tomo Coal Mining Co.; Sumitomo Electric 
Industries, Ltd.; Sumitomo Chemical Co.; 
and Fire Insurance Co. The Japanese firms 
established the Sabah Marine Areas Co., 
Ltd., to conduct operations in Sabah. 


During the year no additional commer- 
cial oil discoveries were made, and the 
State of Sarawak remained Malaysia's only 
oil producing State. Sarawak Shell Berhad 
holds the concession from which this pro- 
duction is obtained. 
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Ihe Mineral Industry of Mexico' 


By Burton E. Ashley ? 


The mining industry in Mexico was esti- 
mated to have increased its total value of 
mineral output (excluding petroleum) by 
8.3 percent over the value attained in 
1968. Substantial investment continued in 
exploration and expansion of metallurgical 
plants. A continued moderate growth was 
expected for the industry over the next 
few years, but present and planned expan- 
sion should be reflected in much higher 
production levels by about 1975. 

Cía. Metalúrgica Pefioles, S.A., changed 
its corporate name to Industria Penoles, 
S.A., and transferred its metallurgical ac- 
tivities to a wholly owned subsidiary, Met- 
Mex Penoles, S.A.. The capital structure 
was also changed so that the Mexican- 
owned interest was increased to 75 percent. 
In addition to completing its magnesium 
oxide plant in Coahuila and continuing 
development of its lead-copper property in 
Querétaro, Pefioles announced its decision 
to build a $40 million electrolytic zinc rc- 
hnery at Torreón. 

Expansion in the steel industry contin- 
ued, and per capita consumption of steel 
grew by 48 percent to 160 pounds, with a 
total apparent consumption of about 3.7 
million tons. It was estimated that in 
order to satisfy demand over the next 10 
years, capacity must be increased to 
around 9 million tons annually. To 
achieve this capacity, an investment rate of 
$135 million a year for the next 10 years 
will be necessary. Some foreign financing 
will be needed, and some steel manufac- 
turers received total credits of more than 
$4 million during 1969 from the Export- 
Import Bank. 

Additional incentive to the expanding 
industry was provided by the Government's 
approval for the first rise in steel prices in 
12 years. The average increase amounted 
to about 8 percent in the following catego- 
ries: Structurals—2.7 percent; rails—15 per- 


cent; plates—15 percent; and hot and cold 
rolled shcets—14.47 percent. The increases 
were approved on the condition that the 
increased revenue would be reinvested to 
increase capacity. 

The Mexican industry supplied about 92 
percent of domestic iron and steel require- 
ments in 1969. 

Officials of the State and Federal Gov- 
ernments conferred on the state of the 
local Sonoran mining industry at the First 
Seminar on Development of Mining Activ- 
ity in Sonora. As Sonora is considered to 
be a promising area for mineral develop- 
ment, the Governor of Sonora pledged full 
support for all mining enterprises, not 
only to develop the industry but to alle- 
viate thc high unemployment rate there. 
Slow growth in the Sonoran industry was 
attributed, in part, to the lack of basic 
geological information. 

Presidential candidate Lic. Luis Echev- 
erría, in an address to the National Reun- 
ion of Mining Devclopment Studies, prom- 
ised to direct his attention to (1) 
strengthening of official institutions that 
assist the mining industry; (2) an exhaus- 
tive study of fiscal policies to stimulate 
mining activity; and (3) greater incentives 
for investment in the mining industry. 

Thc new labor law, which will come 
into effect early in 1970, will be of interest 
to the mining industry. Under the law, 
housing, or an equivalent allowance, must 
bc provided by all firms having more than 
100 employees. including smelters and 
mines in populated areas. Any employer 
operating more than 3 kilometers from a 
town must also provide housing. It will 
also be a requirement that 90 percent of 


an employer's labor force be Mexican; all 


! Much of the text for this chapter was supplied 
by Mr. W. F. Keyes, Minerals Officer, U.S. Em- 
bassy, Mexico, D.F. 

? Physical scientist, Bureau of Mines, Washing- 
ton, D.C. 
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technical and professional employces must 
be Mexican unless Mexican specialists are 
not available. It was recognized that in the 
case of the mining industry, there was a 
great shortage of qualified technical and 
administrative personnel, so the employ- 
ment of forcigners in such positions has 
continucd. 

It was estimated that the total labor 
force in the extractive industry numbered 
between 200,000 and 300,000 persons. 

The Mexican Chamber of Mines donated 
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U.S. $800,000 for the period 1969-70 to 
form a trust to provide incentive for the 
education of mining technical personnel. 
The trust is to provide scholarships, field 
trips, and other assistance to students in 
mining and related fields. The trust will 
be administered by the Secretary of Na- 
tional Patrimony, the presidents of the 
Chamber of Mines and of the Mexican As- 
sociation of Mining Engineers, Geologists 
and Metallurgists, plus another representa- 
tive of the Chamber of Mines. 


PRODUCTION 


The trend of output volume was mixed 
with ups and downs throughout the list. 
Mexico regained its world position as the 
leading silver producer with 42.9 million 
troy ounces. Other wide production swings 


Table 1.—Mexico: 


were recoded in white arsenic (calculated), 
down by nearly one-half the preceding 
ycar's figure, and a rise in selenium output 
from 1 ton to 198 tons. Production of 
fluorite continued its upward trend. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 » 
METALS 
Aluminum, metal, primary.._._........-.....---.---------- 21,512 22,518 82,383 
Antimony: 
Mine output, metal eontenti᷑ l.l lll cell... 3,738 3.464 3.149 
Metal (in mixed bar)) 986 1,090 848 
Arsenic, White ts — 2. ⅛ͤ; Exe mr wm; su enu cT ' 14.967 13,531 7.983 
Bismuth, metal (in refined and mixed bar)) 504 525 606 
Cadmium: 
Mine output, metal con tend 1. 246 1. 194 1. 579 
r e us le oi D 168 202 210 
Copper: 
Mine output, metal content.........-.....---.-.-------- 56,012 61,110 66.167 
Matte, metal content? .......... cL ccc cc LLL lll lll l.l. 74 79 8.287 
Precipitate, metal content 246 80 76 
etal: 
Blister JJ. ð³A⁰¹ r ³¹ 8 7,408 8.224 Zaan 
Gau Relned 3) 20:45 Uwe e x Ske Rage eme 41,054 561,483 56.670 
old: 
Mine output, metal content troy ounces.. 165,287 176,952 180,599 
Metal, refined Jͤͤ 86 do NA 172. 745 169, 163 
Iron and steel: 
Iron ore, metal eontennmiu.iũdgddddd le lll cll... 1.617,096 1,921,299 2.096,970 
Iron ore, 60 percent Fe equivalent 2.695, 160 8,202,165 3,494,950 
Pig POR n cou zwei sut e alc 88 1,279.298 1.598.910 1,695,254 
Sponge . EEN A ENE 8 325,924 378. 560 402 659 
lf. ³ d d cds 54.612 48,266 53,287 
Steel ingots and casting 39.059. 533 3.285. 050 3. 470, 008 
„ semimanufactures. ns 4,235,001 4,589,625 5,109,659 
Mine output, metal content. ............. 2 c.l lll lll... 163.907 174.169 170.894 
Metal (in refined and mixed bar) 161,470 172.260 169,016 
Manganese: 
re, metal eon tenen. 30,799 26,706 27.061 
Ore, 45 percent Mn equivalent. 68,442 59.347 60.136 
Mercury, metal, primary...................- 76-pound flasks.. 14,417 17.202 22. 500 
Molybdenum, mine output, metal eontenn t kilograms. . * 64,000 79. 880 201,519 
Nickel, mine output, metal content... 22. LLL Lc k 28 26 
Selenium, mine output, metal content ograms.. 2.062 1.095 198 , 000 
ad mine output, metal content...... thousand troy ounces. . 38.273 40,031 42, 
in: 
Mine output, metal content................... long tons 588 519 280 
Metal, primar 7/7 do 607 317 139 
Tungsten, mine output, metal content... ....--0-2---------- 188 266 289 
nc: 
Mine output, metal conte 241,215 240,021 258.375 
Metal, Pim 8 70, 861 80,038 80. 265 


See footnotes at end of table. 
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Table 1.—Mexico: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 1969 » 
NONMBETALS 
enc cer MERO MUS Jͤ “- 223,280 246,539 176.921 
2 rl. ORE eni m abre 6,697,208 6,125,788 6.787, 134 
ys: 
Ben |; ———"————— Á—— 82,580 40, 073 46,017 
Pullers earth... ]²] ]§i!ßnßmß ⁰⁰ͥ¶yd y eri mai EE 18,648 11.281 21,401 
KONG CMT" TE 18,592 75.715 89,732 
Refractory. /n 5 98,049 102,037 101,740 
CCCCC0%%/öͥ˙ ỹk1ũU ] ⅛˙w ;˙m¹ꝓ r wm... se Mui Es ee 7,186 9,944 11,175 
Feldspar.................- "oc ACIES NOS E 63,600 80,257 83,493 
Ferti materials: 
1 (natural), phosphate rock......................... 54.264 25,913 82,574 
Protas gross Weight 450,200 780,885 1,148,782 
tic, gross weight 281,600 209,478 888,563 
ed, gross weighgnn!!t ! 251,399 270,927 271,281 
Fluorspar, "i ag (|. NNNM cee ieee EE 785,114 6, 988,304 
Graph te, all CCC1JJö%15.te 8 40. 690 52. 964 42,920 
Mies, ul and 3 p mca E eee id 976,401 1,285,242 1.291.098 
M MEM ³Ä˙ↄ ATA noD EM 884 737 5 
I —————— — P 8 10,572 9,929 10,180 
Quarta te, and glass sand. qqq 253.732 297.203 281,881 
It, all types 7 C thousand tons. . 8,830 8. e 3,000 
Stone, sand, and vel, n.e.s. 
Crushed an en 
Dolomite: 225446 es Die ˙¹m¼wt 5m: ð v eee ie a 849,890 877,161 415,029 
Limestone e... ........... sl eee thousand tons.. r 9,000 10,000 10,000 
h! e eee AAA up eas s EE E 18,005 3.658 1,268 
Strontium minerals 2,543 3.453 18,077 
Sulfur, elemental: 
h proce. o d DAE E Ede qeu eds r 1,821,860 1,607,697 1,631,367 
Other nitive (mined)... ³o¹ sw Ed. 920 24,806 26,845 
Byproduct (from natura! gas)............-.---..------.-- 48.307 53,045 57,959 
Sulfates, natural, sodium. .............. LL LLL eee 68.757 NA 106,384 
'Talc an ted materials, tale... .... 2... l.c Lc ccc ll l.l. 2.918 641 1,333 
h ˙ mr ß d id Ld 1. 504 69 4.567 
MINERAL FUELS AND RELATED MATERIALS 
COM bituminous.......... 000000 thousand tons 2,388 2,605 2,458 
oke: 
S))! ³ðꝗyq iei Ei c wee do.... 1,030 1,084 1.141 
A Coke breeze... eol leur dcevcbukt9msccracentzwy * 58,014 87,082 NA 
as: 4 
„ all typ ens million cubic feet. 6,531 6,852 NA 
a 
Production do 572. 832 576.871 609,056 
Markétéd. e . RE e RE 0.... 275. 502 285.430 283,057 
Petroleum: 
Crude thousand 42-gallon barrels.. 149,924 160,486 149.661 
Refinery products 
Gasoline: 
%%% ee Leben UE deDEEDEE do.... 639 520 551 
. õĩÜ6Üö¹w ⁰•⁰ u ⁰ reser EM do 40,984 43,910 46,078 
Kerosin do 12,076 11,812 11,575 
%%%]. ees do 1.984 2. 243 2.681 
ü ee ͤ Eee do 23,746 26,567 21,581 
Residual fuel oil............................- do.... 43,428 43,057 48,135 
reh petroleum (T PEE MS CS 0.... 9.152 11,079 12, 
2 Se I ENE ee OR Oe Ti ane EUNOR IE do.... 1.394 1,370 1,871 
Asphalt, er ees M Bee i ai rae M EE HE E S do.... 6.289 6.844 7.976 
* Estimate. » Preliminary. r Revised. NA Not available. 
3 cau equivalent from mine production. 
2 For ex 


port. 
3 Includes 62, 800 tons of triple superphosphate in 1967, 65,000 (estimated) tons ín 1968, and 149. 880 tons 


in 1969. 
* Converted at 35.3145 cubic feet per cubic meter. 
* Includes natural gas liquids. 


Note: Mine production," where listed, is the total metal content of all products, such as concentrate, matte, 


precipitate, and impure metal for export, plus content of products p 


TRADE 


The tables of foreign trade show no sig- 
nificant change in trade pattern. The 


United States 


in 


Mexico. 


remained Mexico's 
trading partner in terms of value. 


chief 
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Table 2—Mexico: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal destinations, 1968 
METALS 
Antimony: 

Ore and concentrate 9,555 8.160 All to United States. 

Metal, including alloys, all forms..........- 188 813 Mainly to United States. 
Arsenic: 

Trioxide, pentoxide, and acids. ............. 8,252 3,034 All to United States. 

Metal, including alloys, all forme 2,455 8.348 Do. 

Pampin metal, including alloys, all ſorm 596 671 Mainly to United States. 
admium: 

Intermediate metallurgical producta. ....... 724 716 Do. 

Metal, all form 189 174 Brazil 67: valved States 62; Neth- 

erlands 2 
Copper: 

Ore and concentrate 2,088 1.200 All to United States. 

Copper sulfſateeeee c ll... 965 454 United States 234; Brasil 220. 

Metal, including alloys, all forms........... 7,711 10,756 Japin 4,262; United States 2, 954: 

t Germany 1. 705. 
/ cece troy ounces.. 8,265 2,390 Mainly to United States. 
Iron and steel: 
uu and concentrate 78 188 Mainly to West Germany. 
etal: 
S d Lr ee ese a owen E E 139 499 All to United States. 
Steel, primary forms, ingota............ 51 9,486 Mainly to Switzerland. 
icd Semimanufacture s 101,574 149,615 Mainly to United States. 
Ore and concentrate 919 1,305 Do. 
Oxides: 
Lithürgéáss is l| vacEaaw 8 80,991 82,304 Do. 
C6!!! ⅛5f ĩͤ E 2,938 ,429 United States 2,487; Denmark 

Metal, including alloys: 

Antimonial and other bars 12,100 13,168 Neteco 71,822; United States 
Refined bars 83,860 82.005 United States 48,856; Italy 
14,234; Brazil 8, 389. 
Manganese, ore and concentrate 10,449 6,958 Mainly to United States. 
Mercury on oo 5 os coins ceo RARE 76-pound flasks.. 12,698 14,124 o. 
Molybdenum, concentrate 11 154 All to United States. 
Nickel, metal, including alloys. ss E - dutem 
Silver, metall thousand troy ounces.. 28,935 37,318 West Germany 11,750; United 
9 11,563; United States 
Tin, concentrate.................... long tons.. 2,649  . ....... 
Tungsten, concentrate 260 419 United States 275; United King- 
om 63. 
Zinc: 

Ore and concentrate 290.441 298,402 Mainly to United States. 

Oxide, i 7.782 7. 520 Do. 

Sl Qe ee oem amma 2,556 2,107 Do. 

Metal N alloys E ua PREEN 

ae aaa 5 451 ainly to 
Unwrought, refined. .................. 33,086 42,165 United States 18,154; Brasil 
Unwrought, crude. ................... 219 4 All to Venezuela. 
Other metals and metallic residues.............- 631 325 Mainly to United States. 
NONMETALS 
Abrasives, natural: 
WOOLY soc os cute bd ee ee omits eee es 2 57 Do. 

Fl ³·WüAA A sac ace 4 7 All to United States. 
See ⁵ ↄð d moa uUa 10. 003 
Barite and wither ite 119 Mainly to United States. 
Cement... .... MEE eae 1,563 38,898 Mainly to Brasil. 

Clays and clay products: Crude clays, n.e.s 

Bentonit 115 Mainly to Guatemala. 

Fuller's and other e arts. 164 2.169 Pe ,099; Colombis 495. 

ͤ·Ü y acer eee REUS 8 24 4 Mainly to Venesuela. 

Other clays, including refractory. Eee 108 105 Colombia 51; Peru 32. 
Diatomite, infusorial earth, tripoli, and chalk. . .. 2,798 6,103 1 States 2,776; Argentina 
FMB ²˙²U A ee Uc oee 151 5 Mainly to Costa Rica. 

Fertilizer materials: 

hh. ³ꝛ¹· GBA rede 34.418 28,794 Mainly to United States. 

Manufactured: 

Nitrogenous._.......-........-..-.-- 1,329 8,134 Mainly to Nicaragua. 

Phosp ha tiiccccccccqc ccc. 591 1.293 Mainly to Guatemala. 

POLGSNIÉ ͤͤĩ«Ü“u .... y aid edis 357 372 All to Guatemala. 

Other, including mixed................ 1,910 2.929 Mainly to Guatemala. 
Fluorspar: 

Acid (7806 ode oe de ³ A A 248 .930 254,801 Mainly to United States. 

Metallurgical grade......................- 507,849 677.959 Unive * oa 483,984; Canada 
Graphite, natural............... 2. Lll c le. 38,722 50,619 Mainly to United States. 


See footnote at end of table. 
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Table 2.—Mexico: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal destinations, 1968 
NONMETALS—CONTINUED 
Gypsum: 
p bas ee oa ees 873,945 1,161,218 ae es 832.805; Canada 
e . bee 70 3 Guatemala 2. 
))! "cR 32 95 All to United States. 
Mica, all form de 234 10 Do. 
Precious and semiprecious stone ee diamon 
ilograms. . 367 179 Japan 127; United States 48. 
S! ˙ A ³¹ eset thousand tons 2. 760 2.993 Japan 2.093; United States 645. 
Stone, sand. and gravel: 
Dimension stoe nnn 7,440 5.954 Mainly to United States. 
Crushed rccekkkk kk 8 291 158 Do. 
Limestone and dolom ite 395 245 Do. 
r Cus eee i RAS tas 1,129 384. Do. 
Sand and grave ln. 12.409 13,764 Mainly to Guatemala. 
Sulfur, elemental, all forms thousand tons 1.637 1.416 Unis States 793; United King- 
om 250. 
Talc, soapstone, and pyrophyllite............... 41 24 Mainly to United States. 
Other nonmetals, n.e.s.: Crude: 
C1!!! ⁰ 8 210 144 All to United States. 
Perlite eee A CERES 631 221 Mainly to Colombia. 
Strontium minerals 2,832 3,615 Mainly to United States. 
Wollastonite 3 ĩ˙O ] chee e 95 131 All to United States. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and natural bitumen 285 238 United Kingdom 132; Guatemala 
14. 
Carbon dess... A ADeLeeRAS 216 6 All to Guatemala. 
Coal. and eke Deve dal 18 1.182 Mainly to United States. 
Gas, hydrocarbon, natural. . million cubic feet.. 54,365 49.338 All to United States. 
Petroleum: 
Crude.......... thousand 42-gallon barrels. . 9,901 | ....... 
Refinery products: 
Gasoline do J 
Distillate fuel olil“”. n . .Q do 24 21 United States 10: Liberia 2: Nor- 
way 2. 
Residual fuel oil................ do.... 7.727 14.157 Mainly to United States. 
Lubricanttn “. do 374 99 Mainly to Guatemala. 
Mineral jelly and wax........... do.... 8,784 11,354 Mainly to United States. 
r Revised. 


Source: Secretariá de Industria y Comercia, Dirección General de Estadistica. Anuario Estadistíca del Co- 
mercio Exterior de los Estados Unidos Mexicanos, 1968, 784 pp.; 1969, 815 pp. 
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Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal sources, 1968 
METALS 
Aluminum: 

Bauxite and eoncentrate 13,546 11,950 Mainly from United States. 

Oxide (aluminau ) 48,069 44,6582 Do. 

Metal, including alloys, all forms 4,095 9.150 United States 6,369; United Kingdom 

2.075. 
Antimony, metal, including alloys, all forms d. Lbs 
Arsenic: 

Trioxide, pentoxides, and acids. ..... (1) 192 Mainly from United States. 

Metal, including alloys, all forms 13 11 o. 

Natural sulfi des 103 All from United States. 

Chromium: 

r c. .d0hsuesiesenes aes 28,872 23.464 Mainly from United States. 

Oxide and hydroxide. ............... 197 351 West Germany 161; United States 85. 
Cobalt, oxide and hydrox ide 74 102 Canada 50; Belgium-Luxembourg 32. 
Copper , metal, including alloys: 

or rcm et E SENS 49 8 Mainly from United States. 

Unwrought. ............... l.l... 1 21 United States 12; United Kingdom 8. 

Semimanufactures__._._-....--_-.--- 687 765 United States 371; West Germany 227. 
Gold, metal, unworked or partly worked 

troy ounces.. 11.379 8,618 Mainly from United States. 
Iron and steel: 
M and concentrate 15,922 128,484 United States 85,639; Brazil 42,794. 
etal: 
SBCIRD- op ees See 8 697,239 460,912 Mainly from United States. 
Pig iron, ferroalloys and similar 
materials 14.723 7,882 United j 4,623; United Kingdom 
2.983. 
Steel, primary form 115,824 139,691 Mainly from United States. 
T Semimanufíactures.............. 166.452 164.119 United States 62,930; Canada 17.923. 
ad: 
ORIG §ö;ê5%w ] oe nS 25 12 Mainly from United States. 
Metal, including alloy sss 80 979 Do. 
Magnesium, metal, including alloys, all 
C ß ĩͤ v C UE LE s 401 859 Do. 
Mercury ------ 16-pound flasks.. 11 29 United States 18: Netherlands 10. 
Molybdenum: 
Ore and concentrate 26 16 All from United States. 
Ñi „ including alloys, all forms 15 8 Mainly from United States. 
ckel: 

Matte, speiss, and similar materials 72 183 United States 110; Canada 65. 

Metal, including alloys, all forms 1,506 1,358 United States 645; West Germany 522. 
Platinum-group metals, including alloys, 

all forms: 

Palladium troy ounces.. 5.621 7,658 Mainly from United States. 

Platinum... iuo nloxocoz do.... 1.678 1,772 United States, 1,059; West Germany 598. 
ser metal, including alloys...... do.... 21,283 31,764 Mainly from United States. 

in: 

Ore and concentrate. long tons 1.689 1,984 Bolivia 1.153; United States 608. 

MINI eh a A do.... 50 73 United Kingdom 51; United States 19. 

Metal, including alloys, all forms 

do.... 86 853 Mainly from United States. 
Titanium: 

Ore and concentrate 649 896 Australia 566; United States 278. 

Gille y 17 166 Mainly from United States. 

Slag and residues 22.360 26.063 All from Canada. 

Tungsten, metal, including alloys, all forms. 26 10 Mainly from United States. 
Uranium, metal. ........ 2.22.2 LLL csl lr 3 3 All from United States. 
Zinc, metal, including alloys, all forms... . 102 65 West Germany 26; United States 18; 
Belgium-Luxembourg 17. 
OU Pum; ore and concentrate 1.279 1,776 Mainly from Australia. 
ther: 

Ore and concentrate, n.e.8. .......... 59 12,313 Mainly from United States. 

Metals and alloys, n. e.s 2,162 2.892 Do. 

Scrap of nonferrous metals, n. e.s 99 208 Do. 

NONMETALS 
Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum, etc. 855 749 United States 342; West Germany 222. 
Dust and powder of precious and semi- 
precious stones. .. . kilograms.. 1.632 23 All from United States. 
Grinding and polishing wheels and 
MEODEN. Lo rc cu coe a eet mca 142 99 United States 62; West Germany 15. 
Asbestos, crude. |... 2. 22. ccc c Ll lll. 30,568 33,819 Mainly from Canada. 
Barite and witherite.___...._.__----.. 2. 745 81 United States 427; East Germany 209: 
West Germany 172. 
Boron materials, oxide and acid. ......... 1.572 1.292 Mainly from United States. 
Cement.. cool ens m 3.089 2, 594 Do. 
.. ( icc (*) Do. 


See footnotes at end of table. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal sources, 1968 
NONMETALS—CONTINUED 
Clays and clay products (including all re- 
fractory brick): Crude clays: 
Fuller's earth. ......... 2... l.l... 600 323 All from United States. 
Kaolin (china clay)................- 13,102 17.632 Mainly from United States. 
Refractory................ lll lll... 82.4271 15.037 Do. 
GGͤ ³˙ AAA es 568 824 Do. 
! ³˙¹¹w» ⁰ G 45 96 F 59: United States 
7. 
Diamond: 
Gem, not set or strung... .... carats.. 6,180 12.160 Belgium-Luxembourg 4,690: Netherlands 
4,355; United States 2. 145. 
Industrial... 22-22 LL... do 35.000 50,000 Mainly from United States. 
Diatomite. ..............- 3 49 228 Do. 
Ff ³ðü/ K SEES 1.792 2.719 All from United States. 
Fertilizer materials, manufactured: 
Nitrogenouns 124.525 164,193 United States 26.585; Japan 26,012; 
Belgium-Luxembourg 22,570; Nether- 
lands 20.000; Uni Kingdom 19, 736; 
Chile 17,000. 
Phosphate: 2. oldeee et fel Oe eee 342. 531 361.586 All from United States. 
PoL353)16. . ... RENE Ea 44. 523 61. 388 i 49.025; West Germany 
Othe o a ³ 4. 868 5,827 Mainly from Chile. 
Fluorspar..............- o aE 2 13 Mainly from United States. 
Graphite, naturlll!ll LL. 62 152 Do. 
rr. 8 15.685 11.888 Do. 
1öC%ö˙ĩ58 ð² ñ mic2uflcmnue d. or RE 10. 306 12,152 Do. 
Magnesitdeeeeeeeeeeeeeeeeeeeeeeee LL Llc eee. 31.762 19.106 Do. 
Mica, all form 187 330 Do. 
Pigmenta, mineral, including processed iron 
J ³⁰˙⁰ p aoc M 149 259 Sweden 168; United States 95. 
Precious and semiprecious stones, except 
diamond.................. kilograms.. 1.684 1,629 Netherlands 577; Switzerland 504; Uni- 
ted States 419. 
Es e LA ³ aui ee ot 5.415 476 Mainly from United States. 
Sodium and potassium compounds: 
Caustic soda___.-_ 22.222 2L ee r 84,161 8.039 Do. 
Potassium hydroxide. ............... 1.064 2.162 United States 1,183; West Germany 500. 
Stone, sand and gravel: 
Dimension stone, roughly worked..... 6. 594 5.661 Mainly from Italy. 
Dele mii sew 50 50 All from United States. 
Gravel, erushed, and paving stone 732 2.450 Mainly from United States. 
ando oco A 8 107, 228 121,669 Do. 
Qúartz. et oe 5 268 Do. 
SUE hc o er ie eo ⅛ĩðV—ü Se eee 312 428 Do. 
Tale He pyrophyllite: 
alc: 
Crüde ull oc i 35,553 52,520 Do. 
PowWdereedccdd 391 325 United States 182; France 101. 
Pyrophylli lee 120 58 All from United States. 
Vermiculite 393 483 Do. 
Other nonmetallic minerals 2.690 1.839 Mainly from United States. 
MINERAL FUELS AND RELATED MATERIALS 
%ö˙§éöÜͤẽ Bees ido a ete aec 61,918 69,863 Do. 
( P 147.321 303,714 Do. 
Gas, hydrocarbon: 
Natural gas million cubic feet. 9,669 11,018 All from United States. 
Natura! gas liquids 
thousand 42-gallon barrels. . 6.975 6.499 Mainly from United States. 
Petroleum: 
lg see cue do.... 524 (1) All from United States. 
Refinery products: 
asoline................ do.... 705 608 Netherlands Antilles 342; Netherlands 
153; United States 82. 
Kerosine do 166 209 Mainly from United States. 
Distillate fuel oll do.... 61 79 Do. 
Residual fuel oll do.... 1,727 1,239 All from United States. 
Lubricants. _._.....---.- do.... 199 602 Mainly from United States. 
Asphalt FFC do 4 3 Do. 
Mineral jelly and wax..... do.... 213 204 Do. 
thép. ete oe 637 665 Do. 
Mineral tar and other coal, petroleum, or 
gas-derived crude chemicals. __________. 15,247 22.630 Do. 


* Revised. 
1 Less than 4 unit. 


Source: Secretaria de Industria y Comercio, Dirección General de Estadistica. Anuario Estadistica del Co- 
mercio Exterior de los Estados Unidos Mexicanos, 1968, 784 pp.; 1969, 815 pp. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Alumex, S.A. de C.., 
owned by American Metal Climax, Inc., 
and Boise Cascade Corp., announced ex- 
pansion plans which would include the ad- 
dition of a continuous caster and rolling 
mill to meet increased demand for alumi- 
num sheet products in Mexico. Part of the 
total of $1.15 million cost will be financed 
by Hunter Engineering Co. and the First 
Chicago International Banking Corp., with 
a guarantee by the Export.Import Bank. 
Hunter will supply the equipment. Alu- 
mex began production output of sheet, 
coil, and other products in 1967. 

Alcan Aluminio, S.A., planned to double 
its capacity to over 10,000 tons a year at a 
cost of $2.8 million. The company's prod- 
uct range includes aluminum sheet, plate, 
extrusions, foil, tubing, powder, and paste. 

Copper.—Toward yearend, the Mexican 
Government authorized the formation of a 
new company, Mexicana de Cobre, S.A., to 
exploit the copper resources of the La Car- 
idad property in eastern Sonora. Initial 
capitalization was around $25 million. 
Total investment will probably amount to 
$240 million. 

Sixteen percent of the interest will be 
held by the Comisión de Fomento Minero 
(a Government entity) and 49 percent by 
Asarco Mexicana, S.A., which in turn is 
owned to the extent of 49 percent by 
American Smelting and Refining Co. The 
remaining shares will be distributed 
mainly to Mexican interests. 

Reserves at La Caridad were put at 600 
million tons of ore containing 0.76 percent 
copper and 0.016 percent molybdenum. 
After the removal of 40 million tons of over- 
burden, the stripping ratio at the open 
pit mine was expected to be 1 to l. 

Initial plans called for production of 
30,000 tons of ore daily, equivalent to 
75,000 tons of blister copper annually. 
Concentrating and smelting facilities were 
planned and will be supplied with power 
and water from two dams located some 20 
kilometers northeast of the mine. A rail- 
way spur, paved access road, and a town- 
ship to accommodate 8,000 persons, will be 
required. 

Cia. Minera de Nacozari, S.A. (CMN), 
found indications of another large, dissemi- 
nated copper prospect near La Caridad, 


Sonora. The company was driving an adit 
to obtain a bulk sample for metallurgical 
testing. CMN was also participating in a 
joint exploration program for copper at 
Bella Esperanza, Sonora. 

East of Nacozari, the Consejo de Recur- 
sos Naturales No Renovables, a Govern- 
ment agency, was diamond drilling a low- 
grade porphyry copper deposit in the Los 
Alisos district. 

Buttes Gas and Oil Co. and its Mexican 
partners were exploring a near-surface dis- 
seminated copper deposit in the State of 
Michoacan. Initial assays averaged about 
0.60 percent copper. 

Another porphyry copper prospect was 
being evaluated by Cia. Minera Coronado, 
S.A., northwest of Alamos, Sonora. The 
company's program called for 50 drill 
holes, each 300 feet in depth. 

Asarco Mexicana, S.A., was expanding its 
copper smelter in San Luis Potosí; Asarco 
also planned to build an electrolytic cop- 
per refinery, but dctails as to capacity and 
location were not announced. 

Iron Ore.—Cía. Fundidora de Fierro y 
Acero de Monterrey, S.A. (Fundidora), was 
to develop an iron ore deposit at Hercules, 
Coahuila, through its subsidiary, Minera 
del Norte, S.A. Total cost of the project 
was estimated at about $4.6 million. The 
International Finance Corp. of the World 
Bank Group was to supply $1.5 million 
(guaranteed by Fundidora). The remain- 
ing funds were to be supplied by local 
sources. 

A minimum of 64 million tons of ore 
had been proved, with exploratory drilling 
still in progress; probable ore reserves were 
calculated at an additional 17 million tons. 
Orc grade was put at about 60 percent Fe 
with 0.75 percent phosphorus and 0.1 per- 
cent sulfur. 

Fundidora also planned a pelletizing 
plant at the Hercules mine; pelletized feed 
to its new blast furnace was expected to 
raise output from 2,000 to 3,000 tons a 
dav. 

Hojalata y Lámina, S.A. expected to 
complete Mexico's first pelletizing plant 
early in 1970. The plant, costing around 
$16 million, was planned to produce l.l 
million tons of pellets annually from ore 
supplied from the Las Encinas mine at Pi- 
huamo, Jalisco. 

Total Mexican reserves of iron ore in all 
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categories were put at 705 million tons 
with an average iron content of 50 per- 
cent. Proven ore reserves were considered 
adequate to supply projected demand to 
the year 1990. 


Iron and Steel.—An integrated steel 
company known as Siderürgica Las Tru- 
chas, S.A., was formed at mid-year; initial 
capital of $4 million was contributed di- 
rectly and indirectly by the Mexican Gov- 
ernment except for 12 percent paid in by 
Ingenieros Civiles Asociados, a large do- 
mestic construction firm. The steel plant 
will be built at Las Truchas, Michoacán, 
and will use ore from the nearby Las Tru- 
chas deposit, and from the Plutón deposit 
situated in the arca but in the State of 
Guerrero. Other deposits, which may be 
drawn upon, are La Guayabera, Los Pozos, 
and La Mata de Bule, all near the Mi- 
choacán coast. About 70 million tons of 
ore are available in the district. 


It is expected that 900,000 tons of iron 
ore will be required to afford the initial 
planned capacity of 500,000 tons of fin- 
ished and semifinished stecl products. 


Power will be supplied by a gencrating 
plant under construction at Villita, Mi- 
choacán; annual potential of the plant is 
rated at 1,320 million kilowatt hours. 


The metallurgical complex will be con- 
nected by a proposed railway to Puerto 
Necesidad, to be built at the mouth of the 
Balsas River to bring in needed supplies 
and export the products. 


The entire complex is planned to be in 
production betwcen 1975 and 1980. 


Lead and Zinc.—Asarco Mexicana, S. A., 
increased production capacity of its lead- 
zinc sulfide ore facilities at Plomosas from 
3.000 tons to 13,000 metric tons monthly. 
A new 1,088-foot shaft was being sunk, 
and underground crushing cquipment was 
to be installed. 


Rehabilitation and expansion of the 
company's Santa Bárbara unit in the State 
of Chihuahua was in progress. Concentra- 
tor capacity was to be incrcased from 1,350 
to 2,300 metric tons daily. A production 
shaft was being sunk at the San Diego 
mine. The shaft has an 11 by 19-foot cross 
section and is to be 2,288 feet in depth; an 
underground crusher will be installed. 

In addition, Asarco Mexicana was build- 
ing a new 600-metric-ton-per-day concen- 
trator at its San Martin, Zacatecas, unit to 
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replace the present 250-ton-per-day instal- 
lation. 

The company also decided to build an 
electrolytic zinc refinery, but details of ca- 
pacity and location were not announced. 

Silver.—Pure Silver Mines, Ltd. (A Ca- 
nadian concern), continued exploration 
work on various properties along parts of 
La Veta Madre vein system in Guanajuato. 
The Peregrina property had some 300,000 
tons of ore indicated containing about 15 
ounces of silver and 0.14 ounces of gold 
per ton. It was expected that work would 
continue on the Cebada property, where 
drilling gave promise of economic values. 


Development ore from Peregrina was 
being milled in local plants, but if the 
prospecting program to be carried out is 
successful, a 1,000-ton-per-day mill will be 
built by the company at La Vcta Madre, 
one of the better prospects. 


Ore indicated on thrce of seven separate 
properties totaled 1 million tons. Overall 
avcrage value was probably in the range of 
14 to 15 ounces of silver a ton, with re- 
coverable gold valucs. 


Pure Silver Mines has a 30-percent inter- 
est in the prospects, with Mexican interests 
holding 70 percent. 


Other old and new silver properties were 
under active exploration or development. 
Sampling was in progress on a property 
near Temoris, Chihuahua. 

Cía. Minera Santa Cecilia, S.A., started 
work on a mill to treat 70 tons of ore 
daily at its mine near Chiapas, Chihuahua. 


Also in Chihuahua, at Maguarichi, Im- 
pulsora Minera Mexicana, S.A., was re- 
opening the old Maguarichi mine. 


It was reported that the Mexican Gov- 
crnment (67 percent) and Minero Frisco, 
S.A. (33 percent) would form a company 
to develop a silver deposit of 750,000 tons 
of proven ore at Lampazos, Sonora. 
Planned production of silver was set at 150 
kilograms daily. 

Uranium.—The first uranium plant in 
Mexico was inaugurated on July 2 at Al- 
dama, Chihuahua. Exploitation of deposits 
of fissionable materials was reserved for 
the Government in 1965; the plant and 
mine is a joint venture of Comisión Na- 
cional de Energia Nuclear (CNEN) and 
Comisión de Fomento Minero (CFM) 
CNEN was also working on two deposits 
in the State of San Luis Potosí and was 
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preparing proposals to exploit two deposits 
in Durango. 

Proven uranium reserves were reported 
at 4.4 million tons of ore, containing 2,800 
tons of uranium oxide. 


NONMETALS 


Asbestos.—Cía. Nacional de Asbestos, 
S.A., was formed to mine and process chry- 
sotile asbestos at a site located 20 kilome- 
ters west of Ciudad Victoria, Tamaulipas. 
The Mexican Government will hold a 51- 
percent share in the enterprise, and the re- 
maining interest will be available to public 
or private subscribers. Reserves were estab- 
lished at 1.2 million tons of ore, and a 
plant to treat 500 tons of ore per day was 
planned which should be in operation 
early in 1971. 

Cía. Minera Pegaso, S.A., jointly owned 
by Freeport Sulphur Co. and Mexican in- 
terests, reported discovery of a chrysotile 
asbestos deposit north of Miubérrima, Oax- 
aca. The deposit was still being evaluated 
at yearend; 12 drill holes had found asbes- 
tos-bearing rock over thicknesses ranging 
from 93 to 385 feet. 

Mexico imported over 30,000 tons of as- 
bestos in 1968, and it was estimated that 
the planned production of Cía. Nacional 
alone would satisfy 15 to 20 percent of the 
country's annual requirements. Cía. Pegaso 
may add substantially to this estimate. 

Barite.—Negociación Minera Eulalio Gu- 
tierrez put into operation a plant to con- 
centrate, grind, and bag barite at the rate 
of 150 tons a day. The plant is located at 
the mine in the Santa Maria mountains, 
ncar Saltillo, Coahuila. 

Fertilizer Materials.— The fertilizer plant 
of Fertilizantes Fosfatados Mexicanos, S.A., 
was readied for production early in 1969. 
The plant was owned primarily by Mexi- 
can interests, with Pan American Sulphur 
Co. of Houston, Tex. holding a 34-percent 
share. Annual planned capacity of the 
plant was 550,000 tons of phosphoric acid 
and 204,000 tons of superphosphate; only a 
part of this capacity will be used in the 
intial stages of production. Sales contracts 
were reportedly in effect with users in 
Australia, Philippines, and India. 

Gases, Industrial.—Union Carbide Mexi- 
cana, S.A., opened its oxygen-nitrogen-ar- 
gon plant, located near Monterrey. Com- 
bined gas output was 140 tons per day; 
oxygen was being supplied to Cía. Fundi- 
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dora de Fierro y Acero de Monterrey, $.A., 
for use in its steelmaking facilities. 

Magnesia.—Domestic demand for magne- 
sia will likely be satisfied by addition 
of the second oxide plant at yearend. 
Quimica del Rey, S.A., an affiliate of In- 
dustrias Pefioles, S.A., will produce refrac- 
tory-grade magnesia from brines and dolo- 
mites at its plant located at Laguna del 
Rey, Coahuila. Output was planned for 
35,000 tons annually. 

During 1969, Quimica del Mar, S.A., lo- 
cated at Ciudad Madero, Tampico, oper- 
ated at 85 percent of its maximum capac- 
ity of 50,000 tons annually; capacity 
output was expected for 1970. The com- 
pany produces  refractory-grade dead 
burned magnesia from sea water. It is an 
affiliate of General Refractories Co., with 
some Mexican interest. 


MINERAL FUELS 


Coal.—Of interest to the coal and metal- 
lurgical industries was a bulletin? pub- 
lished by the Mexican Government in 
1969. 'The work deals briefly with the his- 
torical use of coal in Mexico, future sup- 
ply, needs, and reserves. 

A revision of previous figures puts total 
estimated coal reserves in the State of Coa- 
huila at 2,198 million tons; of the total, 
243 million tons are measured, and 828 
million tons are "recoverable." Commercial 
deposits in other States are known to exist. 

Petroleum.—Petróleos Mexicanos (Pemex) 
became the only producer and processor 
of petroleum and natural gas in Mexico 
by completing purchase agreements for 
all the remaining privately operated con- 
tract hydrocarbon production and sales 
rights in the country. The rights included 
those held by the Pauley-Continental pe- 
troleum interests, Sharmex, S.A. de C.V., 
Isthmus Development Co., and Pauley No- 
reste. All properties were paid for by 
Pemex and included reimbursement for 
profits the companies would have made if 
the contracts had been allowed to run 
their full term. In the case of Pauley No- 
reste, Pemex also assumed contract gas 
sales to Texas Eastern Transmission Co., 
which will run to 1977. 


Salas, Guillermo P., and Jesús Ojeda Rivera. 
Geología, Reservas y Petrografía de los Carbones 
Mexicanos para la Siderurgia (Geology, Reserves 
and Petrography of Mexican Metallurgical Coal) 
Consejo de Recursos Naturales No Renovables. 
Mexico, D.F. Bulletin No. 70, 1969. 32 pp. 
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Total production in 1969 was 168,378,985 
barrels made up of crude oil, 149,661,153 
barrels; condensate, 199,217 barrels; and 
natural gas liquids, 18,518,615 barrels. Pro- 
duction of natural gas amounted to 
609,000 million cubic feet, equivalent to 
122 million barrels of crude oil in calorific 
value. 

A total of 519 wells were drilled, of 
which 184 were exploration wells and 385 
were development wells. Exploration drill- 
ing led to the discovery of 12 new oilfields 
and 5 new gasfields; in addition, the pro- 
ductive area of 23 older fields was ex- 
tended. Of the development wells, 225 
yielded petroleum and 74 were completed 
as gas wells. Drilling in the offshore Ma- 
rine Golden Lane indicated that the pro- 
ductive fairway was about 55 kilometers in 
length. 

Noncommercial shows of oil and gas, 
which might lead to future discoveries, 
were encountered in the States of Vera 
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Cruz, Puebla, Chihuahua, Coahuila, and 
Hidalgo. 

Mexican petroleum reserves at yearend 
were put at 5,570 million barrels, a slight 
rise over the preceding year's figure of 
5,530 million barrels. At the present rate 
of consumption, the 1969 reserves were 
equivalent to about 20 years’ supply. The 
field reserves were divided as follows, in 
millions of barrels: Crude oil, 2,824; con- 
densate, 419; gas (converted to barrels), 
2,328. 

Pemex had nearly completed renovation 
of its fleet and was able to retire two older 
ships; this left 21 tankers in operation 
with an average age of 6 operating years. 
Deadweight tonnage totaled 349,979, with a 
capacity of 2,720,245 barrels. In 1969, the 
Pemex fleet transported 70.7 million bar- 
rels of products over a total of 1,015,000 
miles. 

Additions and expansion of ports contin- 
ued for handling products and petrochemi- 
cals. 


bicis s Google 


The Mineral Industry of Morocco 


By Henry E. Stipp' 


Morocco's output of many major mineral 
commodities continued to decrease, because 
of competitive factors in world markets 
and the decrease in quality of ore reserves 
at old mines. Although the production of 
many minerals decreased from that of 
1968, their value increased owing to the 
high prices in world markets. Except for 
the development of a new lead mine, no 
major new discoveries of mineral resources 
have been made recently. The exploration 
for new mineral deposits generally has 
been unsuccessful. The Moroccan Govern- 
ment through the Bureau de Recherches 
et de Participations Minierés (BRPM) was 
searching for new mineral deposits. It was 
operating under joint agreements with 


PRODUCTION 


The total value of minerals production 
increased to an estimated $171.1 million in 
1969 compared with $170.9 million in 1968. 
Output of most major mineral commodi- 
ties (except phosphate rock) decreased from 
that of 1968; however, the higher price on 
world markets for a number of nonferrous 
metals mainly accounted for the slight rise 
in total value. Statistics on production and 
trade are contained in the following tables. 

A 5-year partial association agreement 


firms from other nations for the explora- 
tion and exploitation of minerals. Benefits 
of the previously passed legislation on in- 
vestment were extended to the mining sec- 
tor at yearend. Mining enterprises became 
eligible for tax reductions, customs exemp- 
tions on some imported materials, acceler- 
ated depreciation, equipment premiums, 
retransfer guarantees on foreign invest- 
ments, and other benefits. These changes 
were subsequently made legal in the Bulle- 
tin Official of January 26, 1970. Royal De- 
cree No. 2-70-47 of December 31, 1969, 
joint Decree of the Ministers of Finance 
and of Commerce No. 791-69 of December 
31. 1969, and several sections of Dahir 
1-69-360. 


AND TRADE 


between Morocco and the European Eco- 
nomic Community became effective Sep- 
tember 1. The agreement was expected to 
stimulate trade between Morocco and West 
European countries. The major share of 
Morocco's phosphate fertilizer exports goes 
to these countries. During 1969 the miner- 
als industry employed directly 26,202 per- 
sons. 


1 Physical scientist, Bureau of Mines, Washing- 
ton, D.C. 
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Table 1.—Morocco: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity ! 1967 1968 1969 
METALS 
Antimony concentrate: 

Gross Weight. cocus ³˙ꝗ ec. Soe ]³·˙Ü¹Ü . ete a ii 8,178 2,694 8,127 

Metal content. cso. cs : . lc Di p Ee 1,589 1,212 1,407 
Cobalt concentrate: 

Gross Weight. side m d˙ M eee o·¹i i... ese rn 17,530 15,179 14,097 

Meant eee eae ce 1,928 1,618 «987 
Copper concentrate: 

! ³ / Add OU Ef DL 8,421 9,521 9,475 

Metal COBLeTE. ³¹wi ue cuoc ume Me Lp ue c 8 2,526 8,047 3,032 
Iron ore, direct shipping thousand tons 884 r 807 749 
Lead concentrate: 

Gross weight: cose Loo came eee Ete 116,336 r 120,570 117,680 

Rll... “? 52,351 72,382 70. 608 

Metal; primary o acne ee ic dere A sr eae aia 21,359 24,166 26,536 
Manganese: 

re; metallurgical. 2. case ccoe duo up 5:lhd aa ak 197, 758 86,437 10,444 

Ore, chemital dd une LL e E T 88,885 73,774 120,132 
Nickel, content of cobalt ore 850 (1) 14 
Silver, metal, primary......................- thousand troy ounces. . 773 920 861 
Tin: 

Mine output, metal content long tons 10 19 10 

Metal, it wa cea SIE SES do.... 12 15 12 
Zinc concentrate: 

Gross weighbl-.— dd rcl ra aes I 82,9165 67,620 72,079 

Metsleent een edet 45,521 $1,781 33,877 

NONMETALS 
Bafilé-. pd E lee. EL CE CL MEME 90,518 18,160 86,940 
Seh. alan icu aede se thousand tons 858 996 926 
Clays: 

Smectite and bentonite. ....... 2 222 LL eee 33,361 43,759 21,205 

Other, including fuller's earth. ......... 2: LL eet 4,015 4,350 5, 050 
Fertilizer materials: Crude (natural): 

Phosphate e? verte thousand tons 9,945 10,512 10,662 
rl... ð oes do 99 NA 
Pyrrhotite ß E PM RR 353,153 417,851 391,528 
Salt, t 0v . 8 thousand tons 341 67 

MINERAL FUELS AND RELATED MATERIALS 
Coal: 

Anthracite x. Se oe ee ts thousand tons. 482 451 397 

Briquet8. vue eo ck Get souks dace ĩð ĩͤ eR EE do.... (*) 18 17 
Gas, natural, marketed.........................- million cubic feet. 879 882 1,484 
Petroleum: 

e, . cl BR EeZ thousand 42-gallon barrels. . 738 620 410 

Refinery products: 

r le aol cs ane secat che tended rates do.... 2,178 2,429 2,668 
Jo ⁵ ↄ ↄ (nf eee eee eed Peat do 506 574 5 900 
Distillate wel mde IEEE EE em do.... 8,078 8,050 8,493 
Resume scuole uem Rma ee ERE do.... 2,897 2,974 8,047 
Other, mainly liquefied petroleum gas do.... 477 578 612 

OUR ois se Si esas . ð . 8 do.... 9,136 9,600 10,720 


e Estimate. r Revised. NA Not available. 


In addition to commodities listed, Morocco also produces small quantities of copper matte from lead smelt- 
ing, phosphatic fertilizer, and various quarry products, but production data are not available. 
? Nickel production estimated at 302 metric tons in 1968 revised to none. 


3 Rock salt. 
* Included with anthracite. 
5 Includes jet fuel. 


THE MINERAL INDUSTRY OF MOROCCO 5] l 
Table 2.—Morocco: Exports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 ! 
METALS 
Aluminum, metal, including alloys, all forms_.........-.......--....-.--. 479 691 
Antimony, ore and concentrate... LLL LL LLL c LL Lll cllc lecce cL eee 8,324 2,730 
Cobalt, ore and concentrate...........-..--...-.-----.---------- eee eee 15,565 18,280 
Copper: 
Ore and concentrate. ——————— ———————— cc 1,558 6,521 
III!!! oci. Ras deus 6 167 25 
Scrap and ferroslogn‚ssssssss r 328 480 
Iron and steel: 
Ore, direct shipping. <- -tiner icicu raisa set thousand tons.. 916 657 
Roasted pyrite 235.) Sos eel ee ee ⁰⁰⁰0 ↄ A QU EE 5,130 850 
Moor] Acc ↄ ³ x 0 ¼⁵ↄ— ĩ A 8 84,868 25,840 
Perroalloys: RETE NEUE 836 Az 
3 ideo ed onm JJ ⁵ð ( 1,050 2,557 
Ore and concentrates... sw 86,481 88,089 
Unwrought ((w ls ¾ y eee c e lue 20,061 22 , 747 
Magnesium, metal, including alloys: Scrap and in gott. 7 7 
Manganese, ore and concentrate thousand tons 215 166 
Zinc, ore and concentrate. ..... 22. LLL ll 86,708 79, 755 
Other: 
Ore and concentrate, n.e. min 8 1 
Slags and residues, ne...... ³ A 507 820 
Oxides of metals, mainly for pain kk „„ 1,000  J  ...... 
NONMETALS 
Baritè RC DEP 89,116 81,587 
C ̃ ²˙ Uu! ⅛˙²»-... yßß Demetr etes comede Le M MC e Qu 16,581 9,845 
Clays and clay products (including refractory brick): 
S ³ü. ³ ³ catum cde cere La MU LT LI UL E 158 125 
Fuer n ß ² dd ⁰ͥ⁰ðãydd dele IM 8 4,199 2,532 
Hl!!! ⁵ĩÄV!˙5³? ñ ę ¹ ł Tt!“ 1.655 1.664 
% ͤ RM EE ducem cele ui e e eir ec 8 21,638 15,306 
Fertilizer materials: 
Crude, phosphate rock.._........-..--.-------------- thousand tons 9.342 10,082 
Manufactured, phosp hatieeee „ 187,088 239,415 
Gypsum and paste. 50, 688 67,857 
111 oo eue -———————————— d ⁵ i 165 92 
Salt and brirnssssesssssssssss ⁵ 2 1 
Stone, sand and gravel: 
Dimension stone and otbheeeeeõeeeõeõ‚õõõõõ „ 6,972 9,257 
rü ð eee eee ee eet LE 1,229 8 
Sand, mainly muse... 8,945 8,299 
Sulfur: fee ð ß m rt ete eee cis 5 — — 'Lolz 
Other nonmetals, ne...... 1,907 | |  ...... 
MINERAL FUELS AND RELATED MATERIALS 
Coal and briquets: Anthracit ee thousand tons 68 57 
Petroleum: 
Refinery products: 
i;; E ux weed a: thousand 42-gallon barrels. . 10 193 
Kerosine and Jet meln LEE RR do.... 88 127 
Distillate eee 8 do- 62 204 
n, , e RS do 7 29 
Ihn; do- (3) (1) 
Liquefied petroleum gas do.... (3) (1) 
Other: BHümee Ro eet ee eee ca do.... 2 ets 
% ee tit ee oe ee Se eee eee Ses be do.... 164 553 
t Revised. 


! Royaume du Maroc. Statistiques Du Commerce Exterieur, 1968. 665 pp. 
2 Less than } unit. 


Major destinations of selected 
commodities, 1968 
(Thousand metric tons unless otherwise specified) 


Commodity Quantity 
Iron ore MS ELM SN HURTS 657 
West German 237 
Spain.. ] AAA ee 214 
Czechoslovakia JJ E ER 108 
Lead -cee des metric tons.. 88,089 
Frünce. (oe Q 8 do.... 88,089 
Phosphate rock....................... 10,082 
brace: JJ CDS UPS DEB 1,787 
United Kingdom 1,066 
Belgium-Luxembourg.............. 1,007 
ffĩ; 8 metric tons.. 79,755 
Faneeeñ do.... 43,058 
United States do.... 22,697 


BHtàly-— 2 oslo ͤ do.... 9,850 
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Table 3.—Morocco: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 ! 
METALS 
Aluminum: 
Bauxite and concentrate 2,000 1,600 
Metal, including alloys, all form 2,544 556 
Copper. metal, including alloys, all ſformm 2,821 2,582 
Iron mae steel: 
mm ale Ec UM MM EA oss e E A ED 5 74 
Pig Pon, ferroalloys, and similar materials 988 1,655 
Semimanufactures JJ CCT ĩ DM LE 15. 527 18,257 
Lead, metal, including alloys, all form 8 6 
Manganese, ore and concentra tens. 23 
MePCUIY. 2l 3c ] epe 76-pound flasks. . 4 2 
Molybdenum, metal, including alloys, unvrou ght kilograms. . 98 886 
Nickel, metal, including alloys, all form 370 418 
Silver, 'metal, ‘including alloys, all form troy ounces.. 289 8,762 
Tin, metal, including alloys, all forms.......................-- long tons 274 295 
one metal, including alloys, all ſormmqem—n „ 978 1,168 
er: 
Slags and residues, metalliiii«ſodcd‚d‚eaeaeſwn”: llle eee ee ne eee 2 
: des of metals, mainly for paint. ............... 2. lll Lll llc lle lll. 808 645 
NONMETALS 
Abrasives, ,, 15 9 
̊„⅛:tttt,: ð ß ß ⁰⁰ʒ DELE DE 2,198 2,224 
Barite and wither itte 7 ^ „8 
Boron materials: Borates, sodium, refined 554 671 
ef... ] ⅛ ] 8,170 18,191 
CCF et er eee eee cece t ð - y ĩð een mee ace 2.847 2,568 
Clays and clay products (including refractory brick) 
rude clays, N.e.s.: 
FIC ³⁰Www¹.m-... ³ð³W6WA. ee ow eset 40 45 
Kaolin and refractory_.............-------- ene ee eee ee eee 14,545 12,639 
SFP; ⁵ðↄ d ³ðͤA eui nee ERE 4,647 5,519 
Others benledieucce uut pics LU y e De uS dra 274 485 
P 1 1 2 eh eee mt UL E 8,027 NA 
Diatomite and oet infusorial earth 936 730 
Fertilizer materials: 
Crude, all t ð d m:k¶ —-. bd 448 10 
Manufactured: 
e cen Se eue See . M a 25. 858 6.140 
J•JCöö•öÜÜ⁰ͤU⁰UUͥ% a ale rn oM C EAE 8 28,334 87,278 
Other, including inixed............-.-...---------------------- 18,308 23,064 
Ane: A M e M Ee 89,824 104,934 
Graphite, natural-.. ᷑³ cuore c memes RM ß se desea 8 25 
Liüné.. ule V... ⅛ w; LE S LL eq E eeu a 270 198 
/ ee ee A a EE 70 41 
Sodium and potassium compounds, n.e.8.: 
Caustic soda- ooo ecko see RES Ke EeaasQtacesedetbaue Nd 6,062 1,559 
Caustic potash, sodic, and potassic peroxides......................... 90 7 
Stone, sand and gravel: 
Fl ³¹1]1 ⁵ Ä oA suede aue 621 843 
Dolomite, chiefly refractory grado... 658 569 
Gravel and crushed rock: Crushed rock_.........----.---..--------- 14 164 
ur: 
Elemental, all ! 8.884 18,083 
Sulfurie acid- duc oc RR cua urea SE isa M MICE LE. 11 11 
Talc, steatite, soapstone, and pyrophyllit ekt 787 1,208 
Other nonmetals, n. e.sũss ccce ease sacer 176 405 
Oxides and hydroxides of magnesium, strontium, and barium.............. (2) 11 
MINERAL FUELS AND RELATED MATERIALS 
Coal and coke, including briquets. ....................... thousand tons.. 57 78 
Gas, hydrocar (GPG) sc ⁰˙rb ²˙•dwÄ Eme e thousand 42-gallon barrels. . 12 45 
Petroleum: 
e e d do 8,228 9,276 
Refinery products: 
Gasoline oe ß uua d cd qM ees = do.... 91 74 
C eel ccs kZ aie do.... 246 952 
Distillate fuel oll. .-.5122.zlcao cR Lm cee chee Era DRPSTS 989 158 139 
Residual fuel iI... 8 138 54 
LEubficanis...- ei eS Be ͥͥͤ⁰ ita ðͤ O... 137 152 
Mineral jelly and akk do.... 68 112 
Other: Bitumen and asphalt. _............--------------- do.... 196 245 
I. ⁵ð ⁵ ⁵ ↄ Ü ⁵ĩↄðdd ĩ ⁵ ⁵ eee SL E do 1,029 1,128 


NA Not available. 
1 Royaume du Maroc. Statistiques Du Commerce Exterieur, 1968. 542 pp. 
? Less than }4 unit. 
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COMMODITY REVIEW 


METALS 


Cobalt.—Technoexport, a U.S.S.R. orga- 
nization, conducted geologic, geochemical, 
and geophysical research near the Bou 

mine, Ouarzazate, searching for de- 
posits of cobalt minerals.? Cobalt concen- 
trates mined in Morocco were shipped to 
Ugine Kuhlmann Co. in France. The firm 
formerly recovered about 4 million pounds 
per year from Moroccan concentrates, but 
recovery became uneconomical, owing to the 
declining cobalt content of the concen- 
trates. Reportedly cobalt production in 
Morocco ceased at yearend. 

Copper.—Numerous deposits and occurr- 
ences of copper located mainly in the Jebi- 
let, High Atlas, and Anti Atlas mountains 
were described according to their geology, 
economic importance, and type of 
occurrence. BRPM signed an agreement 
with a French company, Omnium Nord- 
Africain, and with a Japanese firm, Mitsui 
Mining and Smelting Co., to explore for 
copper in eastern. Morocco.* In February 
Occidental Ores, a subsidiary of the U.S. 
firm Occidental Petroleum Corp., closed its 
operations in the Allous area of the Anti 
Atlas mountains.5 Reportedly the deposit 


was not of significant commercial interest. 
Reserves of the deposit were estimated at 
6.7 million tons of 0.7 percent copper. The 
Yugoslav firm Interexport, in cooperation 
with BRPM, carried out drilling at Ouan- 
simi and Agoujal where reserves were esti- 
mated at 700,000 tons of 1.6 percent cop- 
per and 500,000 tons of 3 percent copper 
respectively. Interexport withdrew from 
the project, but BRPM intended to pro- 
ceed with further exploration. 


Iron and Steel.—The Sétolazar mine, 
which produces ore containing a higher 
sulfur content than the nearby Uixan 
mine, suspended operations in February.¢ 
Mining became uneconomic owing to the 
low grade of ore and exhaustion of surface 
veins. Société d’Exploitation des Mines du 
Rif, operator of the mines, was selecting a 
foreign engineering firm to supervise reor- 
ganizing and reequipping the mines. New 
plants for desulfurizing and pelletizing the 
ore, new mining equipment, and a new 
railway were scheduled for installation. 
The eight principal iron ore deposits in 
Morocco were described according to their 
geologic type, mineralogy, and reserves.” 
The deposits are as follows: 


Ore grade ! Reserves 
Name Location (percent) (million 
tons) 
Quichane.............. Near Melilla 60 Fe, 7 SiO,, 1.5 8, 0.05 P................. 80 
Setolazar.............. Quicha ne 54 Fe, 4 SiO,, 4 S, 0.01 P..................- 11 
rr. arta Ougnat 3 Ouarzazate district. . 52 Fe, 8 SiOs, 1.04 ff 40 
5 West of Marrakesh.... 52 Fe, 11.5 SiO,, 0.05 ꝶ .. 1 
Bou-Ousel and Bou- Khenifra district. ..... 48 Fe, 9.6 SiO,, 0.01 P,14.6 BaO, 2.8 MnO;. ... 82 
uergour 
Ait Amar (Beni Oued Zem district. .... 46 Fe, 15 SIO,0.7 P, 8 Mn................- 16 
ne). 

Ait Ahmane (Graara)... Bou Azzer............ 46 Fe, 24 8i⸗ I 10 
Tachilla Ouarzemimen Agadir district. . ...... 85 Fe, 26 SiOs, 0.6 P Pꝛꝛiꝛꝛꝛꝛ 10 


Fe- iron, SiO:—silica, S—sulfur, P—phosphorus. 


Lead and Zinc.—The Bou Beker mine 
in northeastern Morocco. which was oper- 
ated by the Société des Mines de Zellidja, 
was completely exhausted and closed 
down.® During its lifetime, the mine pro- 
duced about 400,000 tons each of lead and 
zinc ore. The mine employed 950 workers 
just before shut down. The Touissit mine, 
which also is an important source of zinc 
ore, was expected to continue operations 
for some time, but at a declining level of 
production. In May and June labor trou- 
bles occurred at the Qouli, Midbladen, and 
Djebel Aouam mines, which were shut 


down for severa] weeks. Reportedly an 
agreement was made between the Moroc- 


3 Chronique des Mines et de a Recherche 
Minière. No. 379, January 1969, p. 

3 Saadi, Moussa. Mines and 3 Direction 
des Mines et de la Geologie. Rabat, Morocco, No. 


26, 1968, 53 pp. 

* Mining ournal (London).  Exploration— 
Moroccan Copper Agreement. V. 274, No. 7020, 
MI 6, 1970, p. 202. 


Embassy, Rabat, Morocco. State Depart- 
ment Airgram A-104, June 12, 1969, p. 8. 

* Work cited in footnote 5. 

1 United Nations. Survey of World Iron Ore 
Resources. Department of Economic and Social 
Affairs. 1970, pp. 63, 66. 

* World Mining, What's Going On In World 
Mining. V. 5, No. 10, September 1969, p. 48. 
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can Government and the Yugoslavian firm 
Invest-Import for construction of a plant 
at Rich to produce zinc from calamine by 
electrolysis. The Ait Labbes mine will be 
improved for exploitation of the calamine 
ore. Studies of the lead, zinc, and silver 
deposits at Bou Madine by U.S.S.R. techni- 
cians were completed. It was determined 
that the mines would not economically 
support extraction of 530,000 tons per year, 
and should be worked on a smaller scale. 
The BRPM and Société des Mines de Zel- 
lidja agreed to form a joint company to 
develop a deposit near Midelt in the 
Upper Moulouya Valley.? The deposit con- 
tained an estimated 10 million tons of ore 
averaging 2.75 percent lead. The joint 
company Société de Devcloppement Indus- 
triel et Minière de Haute Moulouya will 
be managed by Zellidja with open-pit min- 
ing scheduled to start about mid-1971. Ini- 
tial ore production will be 3,000 tons per 
day, which will be concentrated in the flo- 
tation plant located at the Bou Beker 
mine. BRPM recently signed a contract 
with two Japanese firms, Nittetsu Mining 
Co. Ltd. and Marubeni lida Co. Ltd., for 
„development of the Bou Kerzia mine. Con- 
cessions for prospecting will be given to 
the Japanese companies for exploration, 
which will cost about 5400. 000. 

Manganese.—The Imini manganese mine 
located in the southern Atlas mountains 
between Marrakesh and Ouarzazate is op- 
erated by Société Anonyme Chérifienne 
d'Etudes Minières (SACEM).19 Outlook 
for exploitation of chemical-grade ore is 
better than for metallurgical grade, owing 
to scarcity and high prices in world mar- 
kets for chemical ore. SACEM reportedly 
plans to construct a new beneficiation 
plant for chemical-grade ore and may dis- 
continue production of metallurgical-grade 
ore. The sintering plant at Casablanca 
which operates chiefly on low-grade ore 
(48 to 50 percent Mn) from Imini, may 
have to close, owing to a lack of sufficient 
ore. Nikex, a Hungarian firm, was con- 
structing a beneficiation plant to enrich 
metallurgical ore mined at Tiouine. The 
project was scheduled for completion at 
yearend. 


NONMETALS 


Barite.—The major share of Morocco's 
barite output came from the Djebel Ir- 
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houd deposit 42°miles southeast of Saji. 
Reserves were being depleted rapidly, and 
production, which has been decreasing 
sharply, came mainly from treatment of 
old stocks and debris. 

Fluorite.—In April BRPM and Omnium 
Nord-Africain signed an agrecment to rcac- 
tivate the El Hammam mine, which has 
been closed since 1965. About $200,000 was 
to be expended on this project. 

Phosphates.—A $76.1 million complex 
for manufacturing phosphoric acid and 
diammonium phosphate was called for in 
Morocco's 5-Year Development plan 
(1968-72) .11 The plan also included in- 
vestment in new plant, mining equipment, 
transportation, and port facilities totaling 
$169 million. Reportedly Morocco was 
looking for foreign capital and technical 
assistance to help in expanding its phos- 
phate mining facilities.12 Office Chérifien 
des Phosphates (OCP), the Moroccan Gov- 
ernment agency which manages the phos- 
phate mines, expected to raise production 
to 18 million tons of phosphate rock by 
1972. OCP awarded a contract to the 
Czechoslovakian firms Strojexport and 
Transporta for installation of 5 miles of 
conveyor belting at the Youssoufia mines.15 
In April OCP called for tenders on two 
draglines with 6-cubic-yard buckets, three 
large crawler shovels, and 34 trucks of var- 
ious capacities. Ifni, ceded to Morocco in 
1969, had phosphate deposits estimated at 
1,500 million tons.14 The deposits report- 
edly extend to the southwest into the 
Spanish Sahara. New phosphate rock load- 
ing facilities at the port of Safi were put 
into operation in 1969.15 Facilities in- 
cluded a 656-foot quay and two bucket 
cranes of 12.5 tons and 7 tons capacity. 
New storage and loading installations for 
bagged fertilizers from the Safi fertilizer 
manufacturing complex also were com- 
pleted and put into operation. 


? Mining Jours (London). New Moroccan 
Lead Mines. V. 273, No. 7009, Dec. 19, 1969, p. 


62. 

1 Industrial Minerals (London). Imini Man- 
ganese May Be Completely Chemical. No. 23, 
August 1969, pp. 32-33. 

u U.S. Department of Commerce. Overseas Busi- 
m Reports. OBR 69-66, December 1969, pp. 

u Engineering and Mining Journal. V. 171, 

2, February 1970, p. 114. 
3 U.S. Embassy, Rabat, Morocco. rd Depart- 
ment Airgram A-72, May 6, 1969, 4. 

M Mining and Minerals Engineering: Ifni Phos- 
phate. V. 5 No. 3, March 1969, 

15 The British Sulphur Corp. Pa Phosphorus 
and Potassium. No. 40, March-April 1969, p. 50. 
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Potash.—Exploration activities in the 
Khemisset area, under the United Nations 
Development Program, were being closed 
down.16 About 62,339 feet of drilling re- 
vealed salt beds from 1 to 3 feet thick, 
containing up to 12.7 percent potash. The 
deposit was considered to be uneconomic 
for development. 


MINERAL FUELS 


Natural Gas.—Natural gas from the 
Harich field has been piped to the SCP re- 
finery in Sidi Kacem for use as fuel. Natu- 
ral gas from the Essouira region (Du Jeer 
and Kechoula wells) was being used to 


fuel phosphate drying ovens at Youssoufia. 
A desulfurizing and dehydrating facility at 
Kourimat and a natural gas pipeline be- 
tween Kourimat and Youssoufia began op- 
erating in mid-1969. 

Petroleum.—In February the recently 
constructed plants at the Mohammedia re- 
finery of Société Marocaine Italienne de 
Raffinage (SAMIR) began producing jet 
fuel and asphalt. A plant owned by a con- 
sortuim of Shell Oil Corp., SAMIR, Société 
Cherifienne Des Pétroles and the Iranian 
Government was scheduled to begin pro- 
ducing lubricating oil in late 1969. 


V Work cited in footnote 5. 


Biomed Google 


The Mineral Industry of the 
Netherlands 


By Joseph B. Huvos! 


The mineral industry of the Netherlands 
again registered substantial gains in 1969, 
with particularly large increases reflected 
in the petrochemical, natural gas, petro- 
leum refining, and aluminum sectors and 
impressive gains in the iron and stcel and 
zinc components. Offsetting the higher level 
of activity in these sectors was the decline 
in production of tin and lead and the 
slowdown in the coal and coke industry, as 
more producing units suspended or cut 
back operations. 

The national economy expanded rapidly 
in 1969, with industrial production rising 
12 percent compared with 11 percent 
during the previous ycar. 

The main stimulus to expansion of eco- 
nomic activity were the sharp rise in 
exports and the growth in investments. 
Worker productivity rose 4 percent com- 
pared with a 10.5-percent rise of industrial 
wages. Consumer prices rose 3 percent. 

Crude oi] output declined for the fourth 
consecutive year as offshore drilling indi- 
cated only one potential new find. In con- 
trast, expansion of petroleum refining and 
of pipeline, storage, and distribution facili- 
ties continued at a rapid rate, along with 
growth of chemical and petrochemical 
installations and associated units. 

Exploration for oil and gas in the Neth- 
erlands sector of the North Sea was contin- 
ued by several groups. By yearend only 
three strikes of gas and one of oil were 


reported, neither of which had been evalu- 
ated for commcrical prospects. Meanwhile 
natural gas production from onshore 
installations increased substantially for the 
fifth consecutive year and domestic con- 
sumption and exports both attained record 
levels. 

Expansion of the aluminum smelter of 
Aluminium Delftzijl N.V. (ALDEL) in 
Delftzijl to reach 90,000 tons in 1970 has 
continued, while construction started on 
Groupe Péchiney’s 75,000-ton aluminum 
smelter in Flushing. Koninklijke Neder- 
landsche Hoogovens en Staalfabrieken N.V. 
iron and steel facility expansion program 
continued during the year. Construction of 
a  100,000-ton-per-year electrolytic zinc 
plant was started by the Koninklijke Zout 
Organon (KZO) and the N.V. Hollandse 
Metallurgische Industrie Billiton concern. 
Phosphoric acid plant projects were started 
by Farbwerke Hoechst A.G. of West Ger- 
many, Vlissingen, N.V. at Flushing, and by 
Erste Nederlandsche Kunstmestfabriek 
(ENCK) at Vlaardingen. 

Development of the Rotterdam port area 
continued in 1969, where Chevron Petro- 
leum Mij (Nederland) N.V. completed 
expansion of its Pernis oil refinery while 
Shell Nederland Raffinaderij N.V. started 
expansion of its oil refinery. 


1 Foreign mineral specialist, Bureau of Mines, 
Washington, D.C. 
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PRODUCTION 


Reflecting the growth of the economy, and salt showed the greatest gains, while 
output of most mineral commodities in the — that of tin metal, coal, and coal products 
Nederlands increased in 1969. Production showed the greatest declines. 
of aluminum, pig iron, steel, natural gas, 


Table 1.—Netherlands: Production of mineral commodities 
(Thousand metric tons unless otherwise specified) 


Commodity 1967 1968 1969 » 
METALS 
Aluminum, metal (primary).....-...------.---..-------------------- 82 49 72 
Cadmium, metai!nnn LL cll lll... metric tons.. 107 * 140 160 
Iron and steel: 
Sinter ²ð²ͥA]ꝛꝛꝛq²⁵]ʃ5 r Moe pL 3,271 8,360 8,381 
Pig iron (including blast furnace ferroalloys)....................... 2,588 2,821 8,461 
Steel, excluding castings... ............. 2 2. LLL LL LLL Lll lll... 3,402 8,707 4,718 
Steel, semimanufactures: 
See he eee es See ðV y Stn pen I 87 108 134 
Heavy and medium plates and sheets 1,749 2,088 2,263 
Ent e ũ.. eee x 295 308 365 
Wire AMONT ] VSA 200 r 267 251 
Tubingae s ne cece ß m LU ae CE Et aee 12 29 25 
Semimanufactur-e ss 394 832 678 
% ³1¹ ¹ -w» ͥͥͥ ½;!ͤV Se ad Ole ce Dao aEE 2. 787 3,071 8,716 
Lead, metal primer ⅛ð³ͤAu suu. m mem pe E M ais 16 17 15 
Tin, metal (primary)........--.-...-...---..----- thousand long tons. . 14 8 6 
Zinc, metal pri 89 42 47 
NONMETALS 
Cëment e covet a ˙ à Tx a COR. didis 8,849 8,486 8,296 
Fertilizers: 
Nitrogenous, N: content. |... 2... 2. ccc LLL LL Lll LL c c lal eee eee 787 890 875 
Phosphatic, 'P;O; contenkkk„ h 206 264 250 
Salt, all 2j Me ——— Á——————Áá A 1,926 2,414 2,669 
fee ] dive 1. 170 1.876 1.511 
MINERAL FUBLS AND RELATED MATERIALS 
,, e ß e dE ewes 75 77 81 
Coal, anthracite and bituminou s 8,065 6,668 5,554 
Coke, lh ³ðVAi. ³ðZiſſſ ³ðâ d ĩ ⁵ ⁰⁰⁰⁰ 8,832 2,981 2,032 
c briquets, all d Re noci dst 1,118 1,054 1,047 
as: 
Manufactured, all types ....................... million cubic feet.. 98,158 87,318 NA 
Natural, gross production nnn do.. 258,731 614,172 778,164 
% caves uote ⅛²A. -mv. we 8 400 400 400 
Petroleum: i 
% teas co based ewe aea aaa cL cq 2,265 2,145 2,022 
Refinery producta: 
Aviation uefssss.... E dee 1,027 1,259 1,763 
Meer eln 2,189 8,648 4,098 
CkI! » ⅛ -m ⁊õù—-G ² ] 0;»m‚n;᷑ĩ·ꝛ d ĩ ĩ . CA, i iE 928 1. 172 1,000 
Residual fuel onůꝶ ddt 14,276 16,146 21,848 
Distillate: el sI aw cd we mE e mS a ST TE TRES 075 9,665 18,588 
Liquefied petroleum gases. 519 528 619 
Führt ⁵ ↄ 821 278 502 
FHH. a ⅛ð2L; . ĩ accu mS db RM UR 678 598 652 
Nine ⁵ y Rem qaa daa aps ae 84 NA NA 


Estimate. p nt r Revised. NA Not available. 
! Converted from normal cubic meters at the rate of 35.314 cubic feet per cubic meter. 


TRADE 
Foreign trade of the Netherlands main- to about $11 billion. 
tained for the second ycar its improving For mineral commodities, imports at $2.5 


balance, as exports covered about 90 per- billion exceeded exports of $1.8 billion in 
cent of imports. During 1969 total exports 1969, with imports and exports up 20 to 
of roughly $10 billion were up about 20 23 percent, respectively, as compared with 
percent, while imports were up 18 percent — 1968 levels. 
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Table 2.—Netherlands: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal destinations, 1968 
METALS 
Aluminum: 
Bauxite and alumina.............. 40 4,816 West Germany 1,302; Italy 727; Mexico 637; 
° Japan 566 
Metal, including alloys: 
SCM f: EMEN 5s m oS NUM NES 10,216 11,832 ur Germany 10,703; Belgium-Luxembourg 
Unwrought. ................. 25,597 43,722 West Germany 21,461; Belgium-Luxembourg 
10,933; Italy 7, '863. 
Semimanufactures............ 19,060 26,975 West Germany 11,153; Belgium-Luxembourg 
4,946; United Kingdom 1,676. 
Bismuth, including alloys, all form 214 148 West Germany 38: France 35; Italy 19. 
Cadmium, including alloys, all forma 252 303 West Germany 203; Belgium-Luxembourg 90. 
Chromium: 
Chrom ite 3,320 2,771 Italy 923; France 875; West Germany 401. 
Oxides and hydroxides... .......... 54 402 Italy 290; France 75. 
Cobalt, including alloys, all forma 157 44 Japan 17; United Kingdom 13. 
Columbium and tantalum, tantalum, in- 
cluding alloys, all forms. ............ 4 2 NA. 
Copper, metal, including alloys: 
S U§³»ð— e sedes 84,218 30,637 West Germany 15,816; Belgium-Luxembourg 
12,729; France 950. 
Unwroóught. ..................... 6,265 10,682 West Germany 5,381; East Germany 2,759; 
Belgium-Luxembourg 655. 
Semimanufactures................ 13,516 18,368 West Germany 6,305; United States 5,637; 
Belgium-Luxembourg 2,797. 
Gold . thousand troy ounces.. 742 2,328 Belgium- Luxembourg 892; West Germany 
844; France 539. 
Iron and steel: 
Ore and concentrate, except roasted 
pyrite thousand tons 3 3 Belgium- Luxembourg 1; West Germany 1. 
need pyrite do 90 TO All to West Germany. 
etal: 
Sers P 566 711 West Germany 586; Belgium- Luxembourg 69. 
Pig iron and ferroalloys ? 
O... 297 122 France 57; Belgium-Luxembourg 29; West 
Germany 18. 
Steel, primary forms. ...do.... 816 741 West Germany 233; Belgium-Luxembourg 
162; Spain 80. 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections do 328 386 West Germany 146; United Kingdom 74; 
Belgium-Luxembourg 365. 
Universalis plates and 
sheet do 972 1,120 West Germany 265; United States 241; 
United Kingdom 121; France 112. 
Hoop and strip..... do 67 108 West Germany 80; Denmark 7: Italy 4; Bel- 
gium-Luxembourg 4. 
Rails and accessories 
8 10 11 West Germany 7; Indonesia 2. 
Wirel... -2-2 do.. 27 30 West Germany 9; United States 5; France 4. 
Tubes, pipes and fittings 
do.... 211 202 West Germany 71; 63 28; 
France 14; Iran 1 
Castings and forgings 
do.... 4 4 Belgium-Luxembourg 2; West Germany 1. 
Lead: 
Oxides: 22 1 ll ĩðV!ĩ wes 1,914 2,487 Belgium-Luxembourg 1,676; Czechoslovakia 
481; Algeria 123. 
Metal: 
S --------2-2>--0-0- 6,650 8,153 Be CLE 4,655; West Germany 
Unwrou ght 11.385 16, 608 e 11,180; Belgium-Luxembourg 
Semimanufactures. ........... 2,012 1,620 Belgium-Luxembourg 353; Norway 292; Uni- 
ted States 243; West Germany 126. 
Miene um including alloys, all forma 262 818 West Germany 179; United States 109. 
anganese: 
re and concentrates. . ........... 18,732 21,788 West Germany 4,401; Italy 3,437; France 
1,866; Belgium-Luxembourg 1,436. 
Oxide. cooluesEei bL 1,718 8,066 Italy 772; Belgium-Luxembourg 524; West 
Germany 434; United Kingdom 314. 
Mercur / 76-pound flasks.. 1,181 667 West Germany 232; Republic of South Africa 
116; Belgium-Luxembourg 87. 
Molybdenum, including alloys, all forms. 91 87 West Germany 35; France 14; Japan 8; Bel- 
gium-Luxembourg 8. 
Nickel: 
Oxide and hydroxide.............. 36 140 West Germany 50; Austria 30; Poland 20; 


See footnotes at end of table. 
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Table 2.—Netherlands: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal destinations, 1968 
METALS—Continued 
Nickel—Continued 
Metal, including alloys: 
!( ˙ AAA ccu Ee 2,170 2,236 West Germany 1,026; United Kingdom 469; 
Sweden 329. 
Unwrought and semimanufac- 
tress llle eee ses 1,332 1,445 Mainland China, 523; West Germany 351. 
Platinum-group metals, all forms 
troy ounces.. 24,434 8,841 West Germany 2,186; United Kingdom 
1,768; Japan 997; France 932. 
Silver, metal: 
Unwrought thousand troy ounces.. 1,761 1,660 France 844; Belgium-Luxembourg 640. 
Se mimanufactures do 293 45 West Germany 42. 
Tellurium, elemental, and arsenie 2 6 West Germany 5. 
Tin, metal, including alloys: 
SOHO. Oia Ses LU ic do.... r 322 579 West Germany 303; United Kingdom 229. 
Unwrought................ do 111,914 9,319 West Germany 8,747; France 1,436; United 
States 929. 

Semimanufactures do r 257 342 Belgium-Luxembourg 182; Norway 51. 
Titanium, dioxide... ................. 9,043 14,621 bw sone 2,978; Italy 2,845; France 
Tungsten: 

Ore and concentrate 249 270 West Germany 103; Belgium-Luxembourg 

49; United Kingdom 38. 

Metal, including alloys all forms 113 210 Went Germany 117; United States 21; France 
Vanadium: 

Ore and concentrates (including mo- 

lybdenum, etc. ore) 10,526 12,648 West Germany 3,891; Austria 1,778; Italy 
» 1,525; United Kingdom 1,514. 
ine: 
Ore and concentrate 7,725 20,391 Belgium-Luxembourg 18,058; France 1,782. 
Nile e sey 8,915 11,051 West Germany 1,638; Belgium-Luxembourg 
1,231; Italy 876. 
Metal, including alloys: 
Sera. PC RETE 8,050 8,527 France 7,958; West Germany 345. 
Unwroug ht 27,410 24,185 West Germany 14,361; France 3,223; Den- 
mark 2,497. 
Semimanufactures (include zinc 
USE) o o aa eec cae 1,095 1,518 225 Germany 980; Belgium- Luxembourg 
Ot her: 
Ore and concentrate 111 SR 
Ash and residues containing non- 
ferrous metals: 
Iron and steel. .thousand tons 156 108 Belgium Luxembourg 78; West Germany 24. 
. 220 me ES 5,460 4,667 Begtum-Duxembourg 2,499; West Germany 
CC long tons 806 505 West Germany 341; United Kingdom 106. 
N77 7,824 6,883 West Germany 8,397; Belgium-Luxembourg 
2,630; France 427. 
;/»; AAA 11.384 11.459 Ww 3 9,003; Belgium- Luxembourg 
Metals, including alloys, all forms: 
Metalloids: 
Selenium 14 7 All to Canada. 
Silica ns 39 NA 
TTC NA 6 West Germany 5; Belgium- Luxembourg 1. 
Alkali, alkaline earth, and rare 
earth metals 1 1 All to Belgium-Luxembourg. 
Oxides of strontium, barium and 
magnesium 249 978 Belgium- Luxembourg 892; France 64. 
Metals, including alloys, all forms. . 689 648 85 Germany 301; Belgium- Luxembourg 
NON METALS 
Abrasives, natural n. e.s: 
Pumice, emery, natural corundum.. 4,968 5,259 West Germany 693; France 440; Belgium- 
Luxembourg 326. 
Dust and powder of precious and 
semiprecious stones 
thousand carats.. 1,118 1,278 West Germany 449; France 222; Italy 215. 
Grinding and polishing stones 818 1,005 West Germany 385; United Kingdom 109; 
France 104, 
ABbes ton 54 55 Belgium- Luxembourg 41. 
Borates, crude natural... ............. 222,056 246,653 West Germany 87,808; United Kingdom 
51,783; France 48,742. 
r ws 43,822 25, 784 


See footnotes at end of table. 
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Table 2.—Netherlands: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal destinations, 1968 
NONMETALS— Continued 
rr AAA 42, 828 88,078 Be i bourg 36,382; West Germany 
Clays and clay products f : 
Crude clays: 
KaOlinw oo. Jun es eee 147 21,126 Belgium-Luxembourg 21,007. 
Refractory................... 1,835 2,387 eden 336 Belgium-Luxembourg 672; Den- 
mar 
Other......... thousand tons 86 108 West Germany 76; Belgium-Luxembourg 29. 
Products: 
Refractory including nonclay 
Peek (( soe ase 10,421 6,660 bs „ 2,681; Belgium- Luxembourg 
Nonrefractory. thousand tons 590 652 West. Germany 508; Belgium-Luxembourg 
Diamond, all grades: l 
Gem, not set or strung 
thousand carats.. 1,514 1,220 NA. 
Industrial. ............ kilograms.. 804 9,046 West Germany 9,041. 
Diatomite and other infusorial earths. . . 271 1,309 Belgium-Luxembourg 1,084. 
Feldspar and fluorspar. ............... 501 1,048 Belgium-Luxembourg 777: Australia 180. 
Fertilizer materials: 
Crude: Phosphate rock 505 227 Kenya 151. 
Manufactured: 
Nitrogenous.. thousand tons r 742 876 Mainland China 387; United Kingdom 97. 
Poe p katir 
homas slàg............. 224 26 Belgium-Luxembourg 26. 
Superphosphate and other 
thousand tons.. 141 117 France 56; West Germany 1. 
Potagn lle onu 1,099 708 Congo (Kinshasa) 256; Australia 71; Belgium- 
Luxembourg 70. 
Other, including mixed. do 524 670 France 177; Belgium-Luxembourg 17. 
Ammonia, anhydrous. s 82,999 128,617 Belgium-Luxem 1 8 0 94, 447; West Germany 
Line ]] oe 3,043 1,638 Belglum-Luxembourg 5,612; West Germany 
4 
Magnesite....... ... 2 l.l eee 17,999 16,911 West Germany 5,961; France 1,077; Belgium- 
. Luxembourg 1,029. 
Mie —— — 100 85 Belgium-Luxembourg 67; Sweden 18. 
Pigments, mineral including processed 
on oxides_.....--...-------------- 806 470 United Kingdom 198; Ceylon 57; Australia 40. 
37) DC A E anea thousand tons.. 1,152 1,422 Belgium Luxembourg 599; Sweden 382; Fin- 
an 
Sodium and potassium compounds n.e.s.: 
Caustic potash. ...................- 44 45 Spain 9. 
Stone, sand and gravel: 
Dimension stone: 
Unworked: . 
Building stone unworked 
including slate 1,856 1,827 Bee ume uxempoung 1,331; West Germany 
Caleareous, including gyp- ; 
sum and plasters. ...... 747 494 Belgium-Luxembourg 335. 
Worked: Building stone worked 
including slate and natural 
paving stone 9,489 4,863 Bein um HAXemuourg 4,159; West Germany 
Gravel and crushed rock i 
thousand tons 1,283 2,075 celgun-Duxemboutg 1,677; West Germany 
Quartz and quartzite.............. 9,884 2,846 Belgium-Luxembourg 1,608; West Germany 
Sand, excluding metal bearing j 
thousand tons.. 6,974 6,998 Belgium-Luxembou 6,416; France 296; 
est Germany 177. 
Sulfur: 
Elemental, all form 2,544 833 Belgium-Luxembourg 327. 
Sulfur dioxide.................... 916 786 Belgium Luxembourg 32. 
Sulfuric acid, oleum 
thousand tons 90 56 West Germany 22; Belgium-Luxembourg 17. 
Tale and steatite_..........---..----- 142 175 Belgium-Luxembourg 15; Denmark 8. 
Other nonmetals, n.e.8. thousand tons.. 169 208 Bel e 110; West Germany 64; 
rance 22. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural.......... 78 37 Belgium- Luxembourg 19. 
Carbon black k 66,394 68,447 France 20,877; est Germany 12,642; 


See footnotes at end of table. 
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Table 2.—Netherlands: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 


Principal destinations, 1968 


MINERAL FUELS 
AND RELATED MATERIALS—Continued 
Coal and briquets: 
Anthracite and bituminous coal 
thousand tons 1,935 1,975 


Briquets of anthracite and bitumi- 


nous coal................ do.... 7438 801 
Lignite briquets. ........... do.... 12 10 
Coke and semicoke. ............ do.... 1,998 1,497 
Gas, hydrocarbon: Natural including 
liquefied petroleum gas do.... 421 487 
Hydrogen, helium, and rare gases 475 336 
Petroleum: 3 
rude............ thousand tons 1 19 
Refinery products: 
Gasoline do 8,460 8,567 
Kerosine, including jet fuel 
do.... 132 861 
Distillate fuel oils... ... do.... 4,475 4,828 
Residual fuel oils... do.... 8,731 9,441 
Lubricants... ......... do.... 425 474 
Mineral jelly and wax...do.... 29 86 
Other: 
Petroleum coke... .do.... 8 1 
Bituminous mixtures 
do.... 318 202 


Mineral tar and coal, petroleum, or gas 
derived crude chemicals do.... 151 197 


Belgium-Luxembourg 1,077; France 585. 


West Germany 298; Belgium-Luxembourg 
N France 196. 


Belgium- Luxembourg 982; France 250. 


Belgium- Luxembourg 167; West Germany 83; 
France 62. 
B 208; Sweden 45; France 


All to West Germany. 


Belgium-Luxembourg 852; Sweden 121; Uni- 
ted States 76. 


United Kingdom 418; Denmark 90; West 
Germany 77. 

West Germany 1,852; Sweden 892; Belgium- 
Luxembourg 511. 

United Kingdom 1,476; Belgium-Luxembourg 
1,162; West Germany 952. 

United Kingdom 111; Sweden 47; Belgium- 
Luxembourg 44. 

United Kingdom 13; West Germany 9. 


All to United Kingdom. 


West Germany 89; Sweden 20; Denmark 15; 
Switzerland 11. 


West Germany 65; Belgium-Luxembourg 43; 
United States 24. 


* Revised. NA Not available. 
! Excluding gold coin and gold and alloys shipped by post. 


2 Including sponge iron, shot grit, pellets powder, spiegeleisen and ferromanganese. 
3 Includes bunkers for foreign ships and aircraft. Excludes reexports and bonded storage. 
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Table $.—Netherlands: Imports of mineral commodities 


(Metric tons unless otherwise specifled) 


Commodity 1967 1968 Principal sources, 1968 
METALS 
Aluminum: 
Baüuxite- 2622052 eager eee 16,589 40,948 Greece 88,268; Guyana 2,159. 
Num 8 76,408 121,708 Surinam 100,817; West Germany 18,466. 
Metal, including alloys 
Crap. c-ceveeau ye ce EE 4,588 8,783 cun 5 8,255; Belgium- Luxembourg 
Unwrought, including alloys... 19,419 33,225 France aM; West Germany 5,195; Canada 
Semimanufacturees 87,105 41,280 Went CETmany 18,727; Belgium-Luxembourg 
Antimony, including alloys, all forms. _ . r 147 146 Belgium-Luxembourg 58; Mainland China 32; 
Czechoslovakia 81. 
Arsenic, oxides and acids 965 947 Belgium-Luxembourg 787; France 142. 
Bismuth, including alloys, all forms 260 235 oce 54; J nirea States 51; Belgium-Luxem- 
Cadmium, including alloys, all forms 171 849 Belgium Luxembourg 95; Japan 79; U.S.S.R. 
Chromium: 
Chromite.......:..u cl ci clc ee ee 5,952 8,288 Republic of South Africa 2,055; West Ger- 
many 558; Greece 265. 
Oxide and hydroxide.............. 741 1,058 U.S.S.R. 456; West Germany 407; France 138. 
A ot including alloys, all forms... 8 16 United Kingdom 10; West ermany 6. 
O t: 
Oxides and hydroxides. . .......... 283 188 ee 149; United Kingdom 
Metal, including alloys, all forms 288 177 Belgum-Luxemboutg 148; United Kingdom 
Columbium and tantalum, tantalum.... 2 6 United States 8; Belgium-Luxembourg 2. 
Copper, metal including alloys: 
Sep. oes LA EP HEDE Ad 10,785 7,699 bile AB 8,243; Belgium-Luxembourg 
Unwrought. t. 83,619 41,865 Be gium Luxembourg 12,701; Zambia 6,861; 
st Germany 5,183. 
Semimanufsctures. ............... 50,057 62,6838 Belgium-Luxembourg 87,865; West Germany 
Gold 141 thousand troy ounces.. 175 111 Denmark 55; Italy 24; Lebanon 17. 
Iron and steel: 
Ore and concentrate, except roasted 
pyrite thousand tons.. 3,641 4,359 Liberia 1,281; Sierra Leone 922; Brazil 709. 
Roasted pyrite. ............ PPP 3 NA. 
Metal: 
Scrap......... thousand tons 164 154 Belgium-Luxembourg 102; West Germany 82. 
Pig iron and ferroalloys : 
do.... r 60 56 Norway 19; West Germany 9; Belgium- 
Luxembourg 5. 
Ferroalloys, other do.... 10 12 Norway 6; West Germany 3; U.S.S.R. 2. 
Steel, primary forma do 429 327 West Germany 177; Norway 55; Belgium- 
Luxembourg 38. 
Semimanufactures: 
Bars, rods, sections do.... 1,178 1,268 Belgium-Luxembourg 644; West Germany 
444; France 120. 
Universal plates and sheets 
do.... 548 628 won Germany 265; Belgium-Luxembourg 
48. 
Hoop and strip do.... 186 230 West Germany 132; Belgium-Luxembourg 69. 
Rails and accessories 
do.... 43 39 West Germany 24; Belgium-Luxembourg 7; 
France 7. 
Wire do 63 68 Belgium- Luxembourg 37; West Germany 27. 
Tubes, pipes and fittings 
do 575 531 West Germany 317; France 92; Belgium- 
Luxembourg 37. 
Castings and forgings 
4 do.... 5 6 West Germany 3; Belgium-Luxembourg 2. 
Lead: 
Ore and concentrates 11 NA. 
i... a 9,164 10,269 Ber elt, France 1. 780, 5,185; West Germany 
2,617; France 1,760 
Metals, including alloys 
;;; cce RE nd ta 1,864 4,536 Ma Germany 2,025; Belgium-Luxembourg 
Unwrought. ................- 55,650 54,412 Belctum Duscribsurg 18,518; Mexico 9,448; 
Australia 7,115. 
Semimanufactures. ........... 3.252 3,505 Belgium-Luxembourg 2,814. 
Magnesium, metal including alloys: 
Scrap 2204 Ge A ana 88 117 Norway 99. 
Unwrought. ....................- 294 274 U.S.S. R. 165; Norway 83. 
Semimanufacturees 49 56 West Germany 15: Austria 15: Switzerland 10. 


See footnotes at end of table. 
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Table 8.—-Netherlands: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 Principal sources, 1968 
e 
Man 
Ors an and concentrates 42,771 86,135 vn .R. 10,727; Morocco 8,418; Ghana 
Oxide. o e eee 2 da 603 1,106 Eann ‘$90: Japan 800; Belgium-Luxembourg 
Mercury 76- pound flasks.. 1,334 1.305 Italy 348: Spain 290; United Kingdom 232; 
United States 232. 
Molybdenum, including alloys, all forms. 8 15 Autra 6; United Kingdom 2; West Germany 
Nickel: l 
Matte, speiss and similar materials. 258 182 All from United Kingdom. 
Metal, including alloys: 
C0ͥi eee dui usadas 1,351 1,391 United Kingdom 318; West Germany 281; 
France 208. 
Unwrought.................- 1,571 1,933 U. 6 .S.R. 608; Norway 503; United Kingdom 
Semimanufactures 2,216 3,228 West Germany 1,376; United Kingdom 738; 
8 0 
Platinum- group metals 
thousand troy ounces. . 60 70 France 20; West Germany 18; U.S. S. R. 16. 
Silver, including alloys: 
Unwrought.........-.....- do.... 1,659 3,545 United States 952; Belgium-Luxembourg 952; 
France 406; West Germany 401 
Semimanufactures.......... do.... 2,215 2,735 West Germany 1,031; France 458; United 
Kingdom 676. 
Tellurium, elemental and arsenic.. ..... 9 10 Belgium-Luxembourg 9. 
Tin: 
Ore and concentrate... long tons.. 20,085 11,461 indones $e Chile 1,969; Congo (Kin- 
shasa) 1. : 
Oxide... Sess K od do.... 96 68 Bel Win DUREE 31; West Germany 23; 
nited Kingdom 1 
Metal, including alloys: 
Scrap and semimanufactures 
do.... 362 301 Belgium-Luxembourg 192; West Germany 79. 
Unwrought. ........... do.... 6,039 4,405 Thailand 2,070; mainland China 764; Re- 
public of South Africa 330. 
Titanium, diox ide 2,531 4,253 we Germany 2,502; France 1,040; Italy 
Tungsten: 
Ore and concentrate 218 Portugal 177; United Kingdom 80. 
Metal, including alloys, all forms... NA 28 West Germany 8; Uni States 6; United 
Kingdom 6. 
Vanadium, ore and concentrate, including 
molybdenum....................... 16,184 15,410 end States 13,177; Canada 926; Australia 
04. 
Zinc: 
Ore and concentrate 82,533 96,260 Canada 36.742; Finland 22,977; Sweden 
3,463; West Germany 10,646. 
M /õ§ö;ð! ͤ0 ee Rad saetee ac - 1,688 1,826 ibn Germany 985; lgium- Luxembourg 
445. 
Metal, including alloys: 
IJ dul o ase 213 557 West Germany 445; ea Saat -Luxembourg 71. 
Unwrought. ................. 16,155 18,485 North Korea 8,948; lgium-Luxembourg 
2,350; West Germany 1 E un. 
Semimanufactures, including 
GUN es A e eee 8 4,183 4,961 Pelee: Düxembourg 9,659; West Germany 
Other: 
Ore and concentrate 8,705 2,350 Republic of South Africa 1,730; Chile 180; 
eru 118. 
Ash and residues containing non- 
ferrous metala: 
f/ ³·˙’wꝛ ẽ k . 465 713 2055 Germany 502; Belgium- Luxembourg 
20 
Tin. eie eecue long tons.. 415 833 Belgium- Luxembourg 437; United States 138. 
Iii ³ĩðVN SR 32, 188 33,975 West Germany 24,464; Denmark 1,781; 
Belgium-Luxembour 1,663. 
r Ret ees alee 44,124 48,456 Canada 41,542; U.S. S. R. 796. 
Metals, including alloys, ali forms: 
Metalloids: 
Selenium 18 4 United Kingdom 3; United States 1. 
Silieooe7 nnn ee we 200 463 Sweden 160; West Germany 95; Italy 70. 
Alkali, alkaline-earth and rare- 
earth metals. 176 200 West Germany 174. 
Oxides of barium, strontium, and 
magnesium 455 587 United States 163; United Kingdom 111: 


See footnotes at end of table. 


West Germany 111. 
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Table 3.—Netherlands: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal sources, 1968 
NONMETALS 
Abrasives, natural, n.e.s: 
Pumice, emery, natural corundum, 
eté cocci 8 thousand tons 871 871 West Germany 364; Italy 7. 
Dust and powder of precious and 
semiprecious stones 
thousand carats.. 765 1,417 Ireland 1,235. 
Grinding and polishing stones 1,460 1,706 West Germanv 901: Austria 243. 
Asbestos. gn 18,088 23,307 Canada 15,037; Italy 3,415. 
Barite and wither ite 21,151 30,075 West Germany 25,833; Ireland 1,493. 
Boron materials: 
Crude natural borate s 230,597 281,428 United States 272,203. 
Oxide and acid. .................. 1,414 1.321 France 655; United States 602. 
Cement thousand tons.. 2,169 2,263 Belg on Luxembourg 1,118; West Germany 
, 100. 
Chaldeans he echt dte 114,656 137,192 Belgium-Luxembourg 87,781; France 39, 087. 
Clays and clay products: 
Crude clays 
Kaolin........ thousand tons 134 158 United Kingdom 122; Czechoslovakia 9. 
Refractor / do 89 111 West Germany 84: United Kingdom 8. 
Other do 470 499 West Germany 451; United Kingdom 18. 
Products: 
Refractory, including nonclay 
CC 983 42 51 United Kingdom 21; West Germany 14. 
Nonrefractory......... do.... 161 174 West Germany 97; Belgium-Luxembourg 52. 
Cryolite and chiolite.................. 792 1,034 All from Denmark. 
Diamond, all grades: 
Gem, not set or strung 
thousand carats.. 1,647 1,276 NA. 
Industrial. . . thousand kilograms.. 4 293 Brazil 268; U.S.S.R. 8. 
Diatomite and other infusorialearths.... 7,501 8,041 Denmark 8,890; United States 1,724; West 
Germany 784. 
Feldspar and leucite. ................. 26,531 82,056 we Germany 10,264; Norway 7,805; Can- 
a ' 
Fertilizer materials: 
Crude: 
Phosphate rock 
thousand tons 849 1,243 Morocco 510; Togo 363; Senegal 158. 
Potassium salts do.... 58 54 France 29; West Germany 25. 
Sodium nitrate do.... 55 4 All from Chile. 
Manufactured: 
Nitrogenous........... do.... 8 8 West Germany 4; Belgium-Luxembourg 8. 
e 
homas slag (P:0s con- 
tent). o eoe do.... 167 23 Belgium-Luxembourg 20; West Germany 3. 
Other (P:O, content) 
do 118 80 United States 27; France 1. 
Potassic..............- do.... 421 431 West Germany 170; Belgium-Luxembourg 64; 
East Germany 54. 
Other, including mixed 66 34 Belgium-Luxembourg 15; West Germany 7. 
Ammonia, anhydrous 2,079 50,025 United States 31,297; Aruba 11,123. 
Fluorspar.......-.------------------- 19 ,870 22,607 Mainland China 7,819; United Kingdom 
5,079; Spain 3,673. 
Graphite, natural....................- 185 239 West Germany 120; United Kingdom 49. 
Gypsum and plasters. . thousand tons 229 250 West Germany 173; France 60. 
II; ee EM Ls do.... 684 727 Wat Germany 362; Belgium-Luxembourg 
45. 
Magnesiteee lle c lll- 22,847 83,449 Greece 13,310; Austria 8,446; India 3, 701. 
Mica: 
Crude, including splittings and 
Waste 937 1,688 United Kingdom 666; France 441; Norway 
Worked, including agglomerated 
splitting 54 59 Switzerland 29. 
Pigments, mineral: 
Natural, crude. e 1,897 2,809 Wert Germany 1,874; Austria 427; France 
4 e 
Iron oxides, processed 10,190 10,428 wer 55 6,601; France 1,788; Spain 
Pyrite.. ² ˙·¹ Z thousand tons.. 90 123 Cyprus 103; Portugal 13. 
Salt. cuiu ꝛĩð d m 8 39, 568 54,279 West Germany 41,340; France 12, 798. 
Sodium and potassium compounds, n. e. s: : 
Caustic oda 58,835 49,665 West Germany 34,628; Italy 7,549; Belgium- 
Luxembourg 5,259. 
Caustic potash................... 4,085 8,721 France 1,774; Belgium-Luxembourg 1,162; 


See footnotes at end of table. 


West Germany 407. 
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Table 3.—Netherlands: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal sources, 1968 
NONMETALS— Continued 
Stone, sand and gravel: 
Dimension stone: 
läte cte elaz sa cee eee Se 25,871 30,210 West Germany 12,565; France 8,700; Nor- 
way 7,210. 
Other thousand tons.. 1,698 2,842 Belpiamcluixembourg 1,531; West Germany 
8. 
Dolomite. ................. do.... 387 485 Belgium-Luxembourg 406; West Germany 17. 
Gravel and crushed rock. ...do.... 10,236 13,510 West Germany 7,969; Belgium-Luxembourg 
' 2,449; France 852. 
Limestone................. do.... 766 919 Belgium-Luxembourg 885; United Kingdom 
21. 
Quartz and quartzi te 44,936 54,314 Belgium-Luxembourg 28,239; West Germany 
12,936; Norway 11,34 43. 
Sand, excluding metal-bearing 
thousand tons.. 5, 113 6,456 we Germany 5,887; Belgium-Luxembourg 
477. 
Sulfur: 
Elemental... .............. do.... 282 835 United States 261; Franee 67. 
Sulfur dioxide.................... 847 2,481 West Germany 2, 465 
Sulfuric acid, oleum............... 24,435 81,526 „„ 22, 267; Belgium-Luxembourg 
44 
Slag dross and similar waste, not metal 
bearing: 
From iron and steel manufacture 
thousand tons.. 2,175 8,157 wa een 1,801; Belgium-Luxembourg 
Slag and ash, n. e.. do.... 411 499 Belgium: Luxembourg 266; West Germany 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural.. ........ 1,486 1,967 West Germany 1,005; United States 408; 
Trinidad 407. 
Carbon black (including other black car- 
Dol) oes ß 1,402 12,682 West Germany 8,131; Italy 2,020; United 
States 1,066. 
Coal and briqueta: 
Anthracite and bituminous coal 
thousand tons.. 7,039 7,412 United Kingdom 631; Belgium-Luxembourg 
357; Poland 253. 
Briquets of anthracite and bitumi- 
nous coll do.... 25 19 West Germany 17. 
Lignite and lignite briquets. do 176 144 All from West Germany. 
Coke and semicoke. ............ do 188 397 West Germany 361; Belgium-Lüxembourg 22. 
Gas, hydrocarbon: Natural, including 
liquefied petroleum gas O.. 123 117 West Germany 99; Belgium-Luxembourg 15. 
Peat 22: ß ⁊ð⁊e 8 do 118 98 All from West Germany. 
Petroleum: 
e s uae nau E een do.... 31,871 36,796 Kuwait 10,760; Libya 8,052; Saudi Arabia 
5,063; Iran 3,672. 
Refinery producta: 
Gasoline... ...........- do.... 1,088 904 Belgium-Luxembourg 221; Netherlands An- 
tilles 156; West Germany 138; France 110. 
Kerosine, including jet fuel 
do.... 454 603 ee 227; Italy 122; Bahrain 
Distillate fuel oilss do.... 1,854 1,892 United Kingdom 550; Italy 320; Belgium- 
Luxembourg 176; Bahrain 173. 
Residual fuel oils. ......... do.... 4,116 2,448 2855 Germany 1. 211; Belgium-Luxembourg 
Lubrican ts do 820 372 Netherlands Antilles 183; United States 45; 
Belgium-Luxembourg 39. 
g nera jelly and wax. do 20 19 West Germany 7; France 4; United States 4. 
ther: 
Petroleum coke. ......... 119 127 us States 65; West Germany 52; Norway 
Bituminous mixtures, n.e.8.- 
thousand tons 290 390 Belgium-Luxembourg 189; United States 130; 
West Germany 68. 
Mineral tar and coal, petroleum, or gas 
derived crude chemicals. ...... 0 268 247 West Germany 68; Belgium- Luxembourg 49; 
United States 38. 
r Revised. NA Not available. 


! Excluding gold coin and gold and alloys shipped by post. 
1 paren sponge iron, shot, grit, pellets; spiegeleisen and ferromanganese. 


3 At least 99.99 percent pure. 


‘Includes bunkers for Netherlands ships and aircraft; excludes deliveries to bonded storage. 
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COMMODITY REVIEW 


METALS 


Aluminum.—The capacity of the alumi- 
num smelter of ALDEL was expanded 
in 1969 to 90,000 tons per year. Further 
expansion of plant capacity has been 
planned for subsequent years. 


In 1969 construction started on Péchi- 
ney's $140 million aluminum smelter in 
Flushing on Walcheren Island on the 
Schelde river. Two potlines, each with a 
capacity of 75,000 tons per year and 
employing 800 people, are to start in 1978. 
The Government plans to build a 
400-megawatt powerplant in the area to 
supply the smelter. After 1975 the smelter 
capacity will be doubled. 


An aluminum extrusion plant will be 
constructed in Roermond in the southern 
part of the Netherlands near Belgium and 
West Germany by Amax Aluminium Extru- 
ders N.V., a subsidiary of American Metal 
Climax Inc. The plant is scheduled to 
begin operations in mid-1970, with a 
capacity of 4,500 tons of extrusions per 
year and with anodizing capabilities.? 

Iron and Steel.—The upward trend in 
the output of the iron and steel industry 
continued in 1969, as virtually all sectors 
registered gains compared with the 1968 
output. About 73 percent of total crude 
steel output was produced by the oxygen 
process. The value of iron and steel prod- 
uct exports rose 16 percent in 1969, while 
the value of imports increased almost 8 
percent. Apparent consumption of crude 
stcel was 17 percent higher in 1969 than 
in 1968. 

Work was continued on Hoogovens $280 
million expansion program (See Minerals 
Yearbook 1968, The Mineral Industry of 
the Netherlands, Iron and Steel) . 


It was also learned that Hoogovens has 
stopped producing and selling foundry pig 
iron. The reason given was that blast fur- 
naces of 4,000-ton-per-day capacity are not 
flexible enough to follow required varia- 
tions in analysis of pig iron. Capacity 
saved will be used to provide additional 
pig iron for the company's steelmaking 
plants. 

Tin.—Production comes from the 
Arnhem plant owned by Billiton, which 
has a capacity of 15,000 to 20,000 metric 
tons per year depending on the type of 


ore treated. The plant was operating well 
below capacity on a wide variety of ores. 


Zinc.—The KZO and the Billiton con- 
cern jointly have started to build an elec- 
trolytic zinc plant at Budel. The participa- 
tion of Billiton in the venture, which is 
called Kempensche Zincmatschappij, is 50 
percent. The 100,000-ton-per-year electro- 
lytic zinc plant will cost $28 million and 
will employ about 300 people. 


The electrical power required will be 
generated by using natural gas, and the 
Government will subsidize the project. 


NONMETALS 


Fertilizer Materials.—The Royal 
Dutch/Shell Group Companies have decided 
to drill for evaporite minerals (potash and 
magnesium salts) in northern Holland. An 
exploration subsidiary, Shell, Delftstoffen 
N.V.3 has been formed to carry out the 
exploration program, with drilling to start 
near Uithuizermeeden in 1970. Shell has 
obtained Government permission to drill in 
Friesland, Groningen, Drente, Waldenzee, 
and the Ems estuary zone.“ 


In September 1969 a new phosphoric 
acid terminal was commissioned in the 
Botlek area of Rotterdam by Fertilizantes 
Fosfatados Mexicanos S.A. (FFM). The new 
terminal has rubber-lined tanks capable of 
holding 27,000 tons of acid. It serves as 
FFM's distribution point for northwest 
Europe. Phosphoric acid from the FFM 
plant at Coatzacoalcos, Mexico was trans- 
ported to Rotterdam on the 23,500-dead- 
weight-ton tanker M/V FFM-Vassijaure, 
which was converted for this purpose. It 
was the first time a tanker carried such a 
large shipment of phosphoric acid across 
the Atlantic. 


The Farbwerke Hoechst A.G. of West 
Germany, which is Europe's largest produ- 
cer of phosphorus, has announced plans to 
construct a third 60-megawatt furnace at 
the Hoechst Vlisingen N.V. plant at 
Flushing, while the second furnace is 
under construction. Each furnace will have 
a capacity of 30,000 tons per year. The 


2 Skillings Mining Review. V. 58, No. 37, Sept. 
13, 1968, p. 4. 

3 Engineering and Mining Journal. V. 170, No. 
11, November 1969, p. 166. 
a i (Periodical). Netherlands, Apr. 
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phosphorus is converted at Flushing into 
phosphoric acid and sodium-tripoly-phos- 
phate, although increasing quantities will 
be exported when the second furnace is 
commissioned in 1970. 

ENCK has announced a plan to use the 
hemihydrate process for a 60,000-ton-per- 
year phosphoric acid plant at Vlaardingen, 
to be commissioned in 1970. ENCK's pres- 
ent phosphoric acid capacity is 100,000 
tons per year of P2O5. The contractor for 
the plant is the Lurgi Gesellschaft fir 
Chemie und Hüttwesen m.b.h., Frankfurt, 
West Germany. 

In May 1969 ESSO Chemie N.V. inaugu- 
rated its new fertilizer complex at Rotter- 
dam. Capacity is 456,000 tons of ammonia 
per year, 230,000 tons of nitric acid, 35,000 
tons of ammonium-calcium nitrate, and 
180,000 tons of urea. Investment was about 
$70 million. The plant used domestic nat- 
ural gas as a new raw material and also as 
a fuel.5 

Sand and Gravel.—About 95 percent of 
the Netherlands gravel is extracted. from 
the valley of the River Maas, between 
Maastricht and Roermond. The Maas- 
based gravel operations have a cooperative 
marketing organization. One of the main 
companies involved is N.V. Ballast Maat- 
schappij "De Merverde". Its latest dredge, 
the Merverde 28 has a dredging capacity 
of 400 to 600 tons per hour and complete 
processing capability for sand and gravel. 


MINERAL FUELS 


All sectors of the mineral fuels indus- 
tries again showed considerable change in 
1969, as natural gas continucd to provide 
the bulk of rising energy needs and made 
added inroads into coal markets, while 
petroleum products output also increased 
substantially. Notable developments of the 
year included a 50-percent increase in nat- 
ural gas production; construction of addi- 
tional cri le and product pipelines, includ- 
ing expar.ion of major port areas; and a 
further shutdown of indigenous coal-pro- 
ducing capacity. 

Coal.—The downward trend in coal and 
coke output persisted in 1969, as more pro- 
ductive capacity was shut down or cur- 
tailed in an effort to bring levels of 
domestic production more in line with 
dwindling demand. 

Reductions in coal production stem from 
Government policy placing increased rcli- 
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ance on natural gas and petroleum prod- 
ucts to meet rising energy requirements, 
with nuclear power to play an increasingly 
important role as new plants are con- 
structed and become operative. 

All Netherland coal mines will be closed 
by the end of 1975. The Willem Sophia 
mine at Speckholzerheide was scheduled to 
close in September 1970, the Dominiale 
mine at Kerkrade was also scheduled for 
1970 and the Emma State mine at Hoens- 
brocck will be closed in September 1973. 

The programmed closing of the Limburg 
coal mines makes it necessary to find new 
employment for the displaced miners. The 
Manpower Office of the Ministry for Social 
Affairs and Public Health operates three 
training centers for adults in Limburg and 
a training center at the State Mine School 
in Heerlen. The Government also provides 
subsidies to private industry for retraining 
miners according to Government-approved 
training programs. There were 550 train- 
ing programs involving 100 companies and 
5,700 coal miners in 1969. 

Anthracite and bituminous coal imports 
into the Netherlands fell in 1969, to 6.5 
million tons from 7.4 million tons 
imported in 1968. Coal exports from the 
Netherlands were slightly down to nearly 2 
million tons. 

Petroleum and Natural Gas.—Most oil 
and gas exploration and production activi- 
ties in the Netherlands were carried out 
by Nederlandse Aardolie Maatschappij 
(NAM) in which Shell and Esso have a 
50-percent interest. 

NAM holds concessions in the western 
provinces (which have oilfields and gas- 
fields) and also holds a number of conces- 
sions in the eastern part of the country, 
including the oilficld in the south of the 
province of Drenthe and also the major gas- 
field of Groningen. Other concessions had 
been granted to Amoco Netherlands Petro- 
leum Co. and Petroland N.V. in the west 
and to Petroland N.V. group owned jointly 
by subsidiaries of Texaco Inc. and Stand- 
ard Oil Company of California and NAM- 
Mobil producing Netherlands Inc. in the 
north of the Netherlands. Till the end of 
1969, oil and natural gas were produced 
onlv on the concessions held by NAM. 

Of the 1969 crude oil production, 
roughly one-third came from fields in the 
east of the Netherlands, the rest came 


5 Bulletin de industrie Pétroliere (BIP). No. 
134, May 5, 1969, p. 7. 
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from the western part of the country. This 
crude oil is transported by tank car, 
lighter, and pipeline to the Shell and Esso 
refineries near Rotterdam, which share the 
crude oil in processing. 

Netherland's petroleum industry which 
is based principally on imported crude, 
continued to expand in 1969. 

In July 1969 construction was completed 
on a project intended to more than double 
the capacity of the former Caltex refinery 
in Pernis near Rotterdam. The refinery is 
owned 68.4 percent by Chevron, with the 
balance held by Texaco. It is operated by 
Chevron. Extensions have boosted capacity 
to 12.5 million tons per year from the pre- 
vious 5 million tons per year. Arabian and 
Libyan crude oil for the refinery will be 
brought to Europoort by tankers of up to 
240,000 deadweight tons. 

Shell Nederland started in October its 
fifth crude distillation unit at Pernis. This 
new plant, capable of processing 7.5 mil- 
lion tons of crude annually, increases the 
capacity of the complex to 25 million tons 
per year, making it the largest such plant 
in the world. In 1969 it processed 20 mil- 
lion tons of crude. Netherlands export of 
natural gas is in the hands of NAM (Gas 
Export) in The Hague. This division has 
so far concluded contracts in Belgium, 
West Germany, and France for gas deliver- 
ies to reach 800 billion cubic feet per year 
by 1975. Exports in 1969 were about 260 
billion cubic feet. 

In the Netherlands itself, distribution of 
natural gas is in the hands of N.V. Neder- 
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landse Gasunie (NVNG), in which the 
Netherlands Government, the Netherland 
State Mines, Esso, and Shell hold 10, 40, 
25, and 25 percent, respectively. 


NVNG has started the first phase of its 
Ommen compressor station project for han- 
dling increasing amounts of Groningen gas 
now being marketed. When the facility is 
completed by 1975, it will be rated at 
250,000 horsepower. In addition to the 
Ommen. Ravenstein, Wieringermeer, and 
Oldeboorn booster stations four more new 
booster stations are to be built between 
1970 and 1980, the first at Angerlo. 


Developments in the long-standing juris- 
dictional dispute concerning the dclinea- 
tion of the North Sea Continental Shelf 
boundaries between the Netherlands, West 
Germany, and Denmark has brought oper- 
ations in the Dutch part of the disputed 
area almost to a halt. The Government 
has been holding up concessions for unas- 
signed blocks until a settlement is reached. 
German, Dutch, and Danish delegations 
have been negotiating for a settlement, but 
the issue had not been settled by yearend. 

A definitive agreement was reached on 
construction of a 26-inch pipeline with an 
annual capacity of about 34 million tons 
of crude oil between Rotterdam Europoort 
and Antwerp because the port of Antwerp 
is not accessible to supertankers. Partici- 
pants in the Rottendam-Antwerpen Pij- 
pleiding N.V. (Rotterdam-Antwerp Pipeline 
Corp. RAP) are Esso, British petroleum 
Petrofina, and Chevron. 
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The Mineral Industry 
of New Zealand 


By John A. Stock + 


In 1969, the value of New Zealand's 
mineral production totaled $53.25 million,2 
an increase from the previous year. As 
usual, nonmcetallics—sand, rock, and gravel, 
agricultural limestone, and kaolin—made 
up the bulk of mineral output value. The 
contribution of the fuels sector to the total 
value declined slightly. Metallics retained 
their customary last place, but initial pro- 
duction of lead-copper and zinc concen- 
trates accounted for metallics displaying 
the greatest percentage increase of the 
three commodity categories. Value of total 
mineral production by year is shown in 
the following tabulation: 


Percent Total 
Year value, 
Metals Non- Fuels million 
metals dollars ! 
19650...... 2.2 55.2 42.6 55.33 
1965. 7 66.4 32.9 65.78 
196. 5 68.0 31.5 69. 52 
1967 1.0 67.7 31.3 58.89 
1968. . 8 67. 6 31.6 50.99 
1969. 1.7 67. 8 30. 5 53.25 


! Exclusive of cement, manufactured fertilizers, 
and products of the New Zealand Refining Co. Ltd. 
at Marsden Point, Whangarei. Values for 1968 and 
1969 converted from New Zealand currency devalued 
November 1967. 

In the past few years, New Zcaland has 
been striving to diversify its economy, and 
is now involved in an industrialization 
program exemplified by a basic steel in- 
dustry and a projected aluminum smelter. 
More attention is being put on mining, 
with the prospect that the mining industry 
may become an important sector of New 
Zealand's economy. Early interests were as- 


sociated with the potential for utilization 
of ironsands for a steel industry, the tita- 
nium bearing sands on the South Island, 
production of ‘concentrates of lead, copper, 
and zinc, and the development of the Ka- 
puni gasfield as a commercial venture. Re- 
cently, interest has been stimulated by the 
discovery of a large offshore oil or gas 
structure and by reworking abandoned 
gold and silver operations. 

The New Zealand National Development 
Conference (NDC) was held in May 1969 
and received the report of the Minerals 
Steering Committee (MC) on its study of 
natural resources, manpower requirements, 
and efficiency of the country's mineral in- 
dustry. The committee estimated that the 
output of minerals would increase to $200 
to $300 million annually by mid-1979 and 
require 12,000 persons. The NDC wants to 
exploit mineral resources with potential 
for saving or earning overseas funds. The 
NDC recommended that tariffs replace im- 
port licensing to protect industry, but 
some felt that import licensing and other 
measures may be necessary. In conjunction 
with NDC objectives, the New Zealand Geo- 
logical Survey compiled a list of actual 
and potential mineral resources 3 which 
was published in early 1970. 


! Mining engineer, Bureau of Mines, Washing- 
ton, D.C. 

2 Unless otherwise indicated, values herein are 
in U.S. dollars converted. from New Zealand 
dollars at the rate of NZ$1 = US$1.12. 

! New Zcaland Geological Survey. Minerals of 
New Zealand. Reports 38A (Metallics) and 38B 
(Nonmetallics), February 1970. 
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PRODUCTION 


Available data for New Zealand's mineral production are listed in table 1. 


Table 1.—New Zealand: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 » 
METALS 
any er ore, gross weigf᷑ 152 51 71 
323% ͤ disc i E lal ea troy ounces.. 10,703 8,626 10.717 
Tron ore, grosa WEIQNE. ea oe ee eae p ae ERE Ce 2,616 3,339 1,186 
Lead-copper, b! ³ ² / Add e. “Beeest-: eo 1.910 
JJ Ü VV..(n (( ⁵ ³ Ay ⁵³ A ˙5˙ troy ounces a- 8,854 e 6,830 
Tungsten ore, gross weight... t 16 19 8 
Zinc, concentrate ““ Add d xis. Mes 2,930 
NONMETALS 
cua Ha ullflfeee eee EET 813,856 e 764,000 802,680 
ays: 
BP iii.... ae a ee ee hoe 3,102 3,163 5. 720 
Rire cidy. ͥ ⁰ ĩ˙“i . AAadAdddddddſ́ãGð̈ſ6ĩ - 286 , 406 258 , 759 260 , 376 
Kaolin (including china clay)_.....-.----.----.------------ 7,784 4,729 10,048 
Diatomite es ewe cL cc mL aun det i Me 1,431 2,066 2,163 
Dirie m bx o 8,443 8,246 10,076 
Fertilizer materials, manufactured, phosphatic..... thousand tons 1,593 1,776 NA 
KE uur) quic torn ee sec tie Seat ete ee a SES 25 e 26 e 37 
/ %».AA5r⁰ eG hy m K 8 577 85 
Fl a ³ĩðVW6³A. ³ð³ʒA ³⅛ k˖ v! M e eiie e iet 1,072 1,870 = LL... 
Pumice o 2 ea eh co chat Se Ud ate n ara et tS 16,403 16.577 19. 306 
Quartz, glass /h ³Ü¹.w.. w:; xd oe ewes 80,412 84,008 107,455 
//! WELL AC IL REM CA T 56,086 56,000 49,297 
S; ees ðͤ K ͤ y ier thousand tons 90 88 78 
Stone: 
Dimension stone es 35,148 25,453 22.454 
Limestone: 
Agricultural and industrial thousand tons 1. 040 980 1. 140 
17171 pp ñ p d ee M LIS do.... 1,519 1,425 1, 494 
Sand, rock, and grave l dne iE do.... 24,196 25,810 25,412 
MINERAL FUELS AND RELATED MATERIALS 
Coal: 
Anthracite. ^ o c ĩ³ð¹¹⁴ĩAͥ ˙ A Rd MEE thousand tons (!) Ol. i. Suus 
Bü ð ⁵ð d ⁵ a E Elaa do 594 581 488 
Subbitumino us do 1. 643 1,507 1,705 
õÜÜ;e ⅛¾ t K o M Ru c do.... 169 172 171 
Soker ReETex see Uess od RIS do.... 61 e 61 
Fuel briquets, all grades. do.... 20 135-' — — aix 
Gas, natural, gross production million cubic feet. 4 3 2 
Petroleum: 
ich,... ket eset thousand 42-gallon barrels. . 8 2 3 
Refinery products: 2 
1 64a eesti Swe ees do.... 8,518 * 9,825 9.472 
Distillate fuel oill . do.... 7,371 8,531 8,652 
Residual fuel 0il... 22.222222 eee. do... 836 832 719 
OUR oa iu e a a Mt a tes UA. do.... 590 579 654 
Refinery fuel and lo ss. do.... 1,552 1,830 2.059 
I coe eh eee eue A uu dm bee do.... 19,503 21,647 21,556 


e Estimate. p Preliminary. NA Not available. 
1 Less than !4 unit. 
? Estimates based on latest available data. 


TRADE 


During 1967-68, New .Zealand's exports for most of the increase in value of ex- 
of mineral commodities increased NZSI.8 ports, whereas most commodities, except 
million, and imports decreased NZ$12.6 crude and partly refined petroleum and 
million compared with those of 1966-67. gasoline, contributed to the reduction of 
Copper and petroleum products accounted imports. 
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Table 2.—New Zealand: Exports of mineral commodities 1 
(Metric tons unless otherwise specified) 
Commodity 1966-67 1967-68 
METALS 
Aluminum and alloys: 
))))!!! ³ ³ ³ e yk I fee dE t 576 555 
Unwrought and semimanufacturee Ss 342 415 
Copper: 
Ore and snen tee  — Ss 107 
Metal n alloys: 
TOM REL ) ̃ p RI TEPORE 1,561 1,194 
Unwrought and semimanufacture ss 2,907 3,907 
Gold; refined . eol Z adesto Em value. . $98,742 $63,862 
Iron and steel: 
J/% rt d t ru EA EC Mm ecu n adu EE E 5,535 5,621 
Unwrought and semimanufacturee s 558 1,372 
Ore ane ⁰⁰yd Rd lese E" uite 780 
Metal and alloys: 
Sd P GL Ed LK LE uS 8 986 1,030 
Unwrought and semimanufactures__........-------.------------ 250 640 
Nickel, metal and alloys, scrap.._....-.-.--..--.----------------------- r 13 8 
Silver and platinum ores ........ 2 2L LLL cc eee value.. $74,005 $72,225 
Tin and alloys: 
Mong 10 ii sre ˙ 0. aie long tons 2 6 
y Unwrought and semimanufacture sss do.... 22 5 
ne: 
Ore and concentrate... c o oc ee ] ð cEEXMMWEE E aEEPS- = Ss 1,155 
Metal and alloys: 
Scrap and ah... ⅛ð2ñ iau on NIRE cem n ERN E 215 160 
Unwrought and semimanufactur eds 17 25 
Other: 
Ore and concentrate of base metals, n.e.s._._.-......-..--.---------- r9 15 
Ash and residue containing nonferrous metals . .............. value.. $322,293 $253,317 
NONMETALS 
Asbestos articles and building materials ...... 2... 2.2... ll... value.. $170,753 $101,269 
Ff!!! so mßxꝶꝝm ð m ⁊ᷣ v x ew Er RE 951 
Clay and refractory building materials value $47 , 639 $75,864 
Perte materiis 
jj; ⁵ð ) ð³VK 561 1.059 
e JJ) ðↄð d ⁵ ⁵ ⁵ ⁵ ⁵⁵⁵( EN ĩͤ PETER 657 752 
F ² ˙“½Vcß ] ͥ⁵⁰ ⁵⁵¼¼—T——TTß——ß D E EAE 21 22 
//! ³·ͤ—wnn..ſff ⅛o dd mm VLLL RM 746 649 
Stone, sand and grave eeᷣl!l!ll!lll Lll l.l l 2. 158 284 
Stone, monumental “““ „ value $7,873 $10,125 
Other see.... ᷑ñ ¾ é 114 256 
MINERAL FUELS AND RELATED MATERIALS 
Coal and ige ð SEL 8 8 
C6 dd dd ĩ d pue 18 29 
Petroleum producta k llc cc cllc l l.l. value, thousands. . $6,384 $5,957 
r Revised. 
1 Fiscal period, July 1 throu s June 30. 


2 Converted from NZ$ at Nz = US$1.3905 for 1966-67, and at a prorated value of US$1.2327 for 1967-68. 


Table 3.—New Zealand: Imports of mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1966-67 1967-68 
METALS 
Aluminum: 
Oxides and hydroxidee sss 504 688 
Metals and alloys: 
Unwrought JJ ³ĩW3³. ⅛ͤ y E dee iE oa 10,069 6,899 
Semimanufactures. .. ...... 222 LLL LLL LLL LL lll cll. c eee 5,712 4,445 
Antimony, metalt- ⅛ —hůG—yßßdßdßꝙ y d SEE REA ES value $89 , 039 $21,368 
Arsenic, oxides and acid 162 143 
Chromium, oxides and hydroxidennnnss 131 88 
Copper, metal, including alloys: 
Unwroüght ß d SEE ILLE 244 168 
Se mimanufaeture sss 12,958 10,633 
Gold, metal, unworked......... DONEC MERC 8 troy ounces.. 13,171 7,317 
Iron and steel: 
Pig iron, ferroalloys and similar materials 8,916 1,215 
Steel, primary mw] ⅛ĩͤ.]: se ⁰⁰Zydm y e Rd ee 69 54 
Semimanufactures...... sss 479 , 421 361,312 


See footnotes at end of table. 
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Table 8.—New Zealand: Imports of mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 


Commodity 1966-67 1967—68 
METALS—Continued 
Lead: 
Oxid66 2.3502 ̃ ::.. V 8 882 280 
Metal, including alloys: 
OP IO dr ERR -—-——————————— 5,706 4,461 
Semimanufactures. ....... 22 2L LLL LLL LL LLL Llc lll lll ell Lll. 23 19 
Magnesium, metal, unwrought. .---.-...--..--------------------------- 2 7 
Manganese, JJ MOON yd 8 497 396 
IJ ũõ lw Mime esae Te oce M EM 76-pound flasks. . 143 107 
Nickel, etal including alloys: 
Unwrought 7 E E eh Arata as ⁵ J 47 25 
sem ll ] ð ⁵ x mh; ³³A 374 187 
Siver, metal, including alloy thousand troy ounces.. 1,680 1,228 
T Oxides ; —ÉÁ—Á—Ó 8 long tons 11 8 
Metal, including alloys: 
Unwrought C ⁵ĩðWꝙVõdæ?⁵ . POUR E RENE do 389 293 
Semimanufactures J; te ead LEE d do.... 20 14 
Titanium, eee cle Ree auiem eeu ded 664 575 
Zine: 
Oxide. ocn ror ¼ x ¼ cda A Vee esos 18 18 
Metal, including alloys: 
I fe. oo cece cure tow d KA 88 4,047 3,635 
Semimanufactures.....-.-.--.------.------------- wc Sateen 800 558 
NON METALS 
ASDONLON- eroe cae WE es wee — : A 8 8,078 5,946 
j c ccce etu isle yd mts y DE Dar 2,308 878 
Cement ae aces ee een eae A ³Ü ö mue Rate eem came 8 2,878 2,921 
FH ⁵ ↄ ꝗꝙſ m Rea d uM. 1.216 1,048 
Clays and clay products: Kaolin and refractory clays, crude... ............ 6,318 4,873 
Diatomite and other infusorial earths._...........---.._.-----.--------- 832 884 
Feldspar, fluorspar, and nepheline syen itte 1,683 1,406 
Fertilizer materials: 
Crude: 
Nich ðVid Ns e pmi 2,642 TAT 
Phosphatié ß EE E Esse m e thousand tons 1,068 886 
Manufactured: 
Phosphatic, including basic slag. ..........--------------------- 24,446 22,115 
PotAssie: 2 uu lace esa d tac EK ue oem tue e D Is Susa ccs dE 158,472 120,487 
Graphite, natural !lllll eu cca Emm es 210 131 
Gypsum and pliasstꝶe....]!.r.“ eee eed. 112,700 89,021 
P... Samet te sek Me Ia de . A a e da are 30 
III ee So a ol uui i iud La sew S ĩ eames 212 342 
Pigments, mineral, including processed iron oxide s. r 814 643 
Salt (excluding int... ð ccm tus cd 44,452 45,169 
Stone, sand and gravel: 
Building, dimension stone, and slate__--..-....----------------.---- 1,004 816 
Sand, gravel and crushed stone__.._-.--..---------------------+----- 419 446 
Quarts and ante Sok RU et t Med 1,864 1.249 
Sulfur, elemental, all formdaeaaIös «„ ö 190,637 169,097 
Talc ánd-steatite- cocos ĩ² “ ͤ ᷑ ] ceases suem xx y aule eae 1,415 1,429 
MINERAL PUELS AND RELATED MATERIALS 
Bitumen, lll; i sss ö RA x ee ewe ose eee 358 213 
on ð y o 0 ĩè ß ⁰ Educ pr ete 4,132 3,8859 
CCPf¶ ...:::... ↄ yyy ĩ y ⁰⁰ky e med Seu ei ae ELE 39,238 5,101 
Coke 8nd briquets- <2. 226 ð RO ES ³ðA/ſ RC / Tea edu D ee 61 51 
, . ß ß a aiu N dci value $115,754 $94,003 
Petroleum: 
Crüde-o o et ee oe EU uA LA as rU E thousand tons 1,553 1,544 
Partly refined. seculo cec gu Ar ce cae thousand 42-gallon barrels.. 9,664 1,089 
Refinery producta: 
inn... ² ðV—W un T ALL do.... 2,111 2,036 
Kerosine and jet ſueeGlklklkkllk. .d do.... 1,415 1,196 
Distillate fuel ll ð⅛ ĩ1 — do 1.208 903 
R ane y ³ m cates RE do. 36 — «„ 
Lubricanis!. occu es oe Se cd EE mE ES. value, thousands $5,727 $5,064 
Other ae ccc ho si ĩð v ĩð d y Se oak. do.... $2,204 $1,763 
Mineral tar from coal, petroleum or gas thousand 42-gallon barrels. . 30 21 
t Revised. 


! Fiscal period, July 1 through June 
2 Converted from NZ$ at NZ$1 = 0841. 3905 for 1966-67 and at a prorated value of US$1.2327 for 1967- 68. 
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Table 4.—New Zealand: Principal sources of selected mineral commodity 
imports, 1967-68 
(Metric tons) 
Commodity Quantity 
METALS 
Aluminum, unwrought and semimanufactures, totallkkkOkk cl... 11,344 

Canadi orean m ———————— — eme 8,160 

United States -.- en Soo ͥ ͥ eet o coetu cd ĩð Kd ͤ EE 1,276 

!.; y ð ae E Lee yſ ELM è k 1.079 

Copper, unwrought and semimanufactures, totallllldlll lll l lll... 10,801 
C§JJ1E!ĩê˙¹⁵·¹6tc ] ]i] a occ LE bo Ar d LM ⁰y AT 8 5,677 
United Kingdom. ß oe od Cae ue LI ee 8,8994 
(uc. MESE T———ne E 1,631 
Iron and steel: 

Primary forms and ferroalloys, total) 7,269 
f . . A Sie ee Luz D nee 5,915 
Republic of South Africa. ...... LLL LLL „ 591 
United KIüpdom. ĩD./ oe a es uet y 8 392 

Semimanufactures, total... 2. 222 2c L eee eee 861,312 
// ²˙ ꝙ.ñ ²n D ß ĩͤ· ⁰yʒ dd ð . E LL MM E 202, 492 
United Kingdom. — 2o. dedu ⅛ hh ᷑ ł ... sieut ues 85, 136 
))) ͤͤͤſwſddddd ĩ Ee Ge ou Ad 57,474 

NONMETALS 
Fertilizers, crude and manufactured, all types, total... ............... 2... 2 lll lll ll. 1,029,849 

CJ ] oe ñ dd eo a a y Lee adm md y LIA. rfi E. 472,967 

United VVV ³·ſ ee ³⁰¹¹¹0mͥ...... ow 8 198,109 

Ausl. ³ y y p Le 148,678 

Sulfur, elemental, total. ] . ß ĩð . 8 169,097 

POT NENNEN y yd y y dd ae y NEN ale 77,401 

e . ße e LR Ae ehh NA Ln E 52,360 

United States oe rr eS a wg -= ⁰⁰⁰ðͥꝗydv 88,972 
MINERAL FUELS AND RELATED MATERIALS 

Petroleum, crude and partly refined, totl“““ꝰnnnuʒuʒun2Æ2sssss . 2,489,605 

CC;Äͤr ½]˙²˙.emimnt yd bL dt e ie üs x Le ON um 1,357,139 

//! dd m c PIA uia E 649,457 

%% PU o oxomco e a ee d ... é 269,573 


COMMODITY REVIEW 


METALS 


Aluminum.—Planning and preliminary 
construction of the aluminum  smelter- 
powerplant scheme on South Island has con- 
tinued in the face of opposition from con- 
servationists. They feel that raising the 
level of Lake Manapouri to secure addi 
tional head for the hydroelectric plant will 
impair the natural beauty of the arca. To 
counter this, the Government plans to pre- 
serve esthetic values by clearing 200 miles 
of shorcline; the $6 million cost of this 
project will be assumed by the smelter 
being built at Bluff in terms of higher 
power costs. 

In late 1969, a contract for the design 
of the $101 million Bluff smelter was 
awarded to the Kaiser Aluminium & Chem- 
ical Corp., Engineering Division of Califor- 
nia. Construction is to be in the hands of 
the New Zealand Construction Co. of In- 
vercargill. Engineering was begun and con- 
struction on the site was to follow almost 
immediately. 

The smelter will be the largest industry 
on South Island and is jointly owned by 


the Commonwealth Aluminium Corp. Pty. 
Ltd. (Comalco), the Sumitomo Chemical 
Co. Ltd., and Showa Denko KK. The oper- 
ating company will be called New Zealand 
Aluminium Smelters Ltd. Initially, 75,000 
metric tons of aluminum is expected by 
mid-1971, and full design output of 
107.000 tons may be reached before Decem- 
ber 1972, as scheduled. Comalco, owned 
equally by the Kaiser Aluminum & Chem- 
ical Corp. of the United States and Con- 
zinc Riotinto of Australia Ltd., is prepar- 
ing to market its half of production, from 
the smelter, in New Zealand and Southeast 
Asia. The two Japanese companies each 
plan to export its share to Japan. Comal- 
co’s marketing plans include venturing 
into semimanufacturing, a field currently 
dominated in the country by Alcan New 
Zealand Ltd. 

Copper.—Conzinc Riotinto Australia Ex- 
ploration Pty. Ltd. (CRA) has given up 
prospecting titles to Whatapuke Island as 
it had previously for Coppermine Island. 
Mineralization on both these islands was 
felt to be inadequate to support an ceco- 
nomic copper mining venture. 
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On South Island, Kennecott Exploration 
(Australia) Pty. Ltd. has been prospecting 
for copper and other metals in the Lake 
McKerrow and the Eglington Valley-Lake 
Gunn regions of western Otago. New Zea- 
land Mineral Development Ltd. has been 
working to confirm earlier prospecting esti- 
mates of the existence of 50,000 tons of 
good quality copper ore in the Moke 
Creek arca, South Island. 

Gold and Silver.— TWO new companies, 
Waihi Exploration and Mining Ltd. and 
Southern Cross Minerals Exploration Ltd., 
were active near Waihi and Paeroa, North 
Island. After gcophysical study, Waihi Ex- 
ploration planned to investigate, by dia- 
mond drilling, the possibility of the contin- 
uation of gold-silver lodes beyond a fault 
zone cutoff (which led to the closing of 
the rich Martha Mine some years ago). 
Southern Cross proposed to reopen the 
Maria Lode in the old Talisman Mine at 
Karangahake and, if feasible, will mine 


scctions and treat samples in a pilot plant* 


to determine the content of gold, silver, 
and base metals. 

On South Island, after prior seismic 
work, the Marine Mining Corp. of New 
Jersey continued prospecting for gold by 
borings on a 150-mile stretch of beach 
from the Teremakau River southward to 
the Waiho River, and may extend opera- 
tions offshore from a drilling rig. Ihe 
London Tin Corp. Ltd. Helpet Mining 
Pty. Ltd. of Sydney, and Kaiser were plan- 
ning to prospect for gold and other metallic 
minerals in the Glenorchy-Rees River dis- 
tricts, the upper Shotover River and 
Macctown district, and 50 miles of beach 
from Birdlings Flat southwards to the 
Rangitata River, respectively. Helpet has 
already started test drilling in the Macraes 
Flat district for gold and scheelite. The 
Nickel Spoon Mining Co. Ltd. reported 
good assays of gold, nickel, and chromium 
in samples taken during prospecting in the 
Gorge River district, South Westland. In 
late 1969, the Lamerand Holdings Syndicate 
was considcring the possibility of reopening 
the old Blackwater Gold Mine at Waiuta, 
which had closed down in 1951. 

Ironsands.—In carly 1969, millions of 
tons of high-grade ironsand were discov- 
ered on the South Taranaki coastline for 
Marcona Development NZ Ltd. by Adaras 
Developments Lid. This North Island 
beach deposit, about 35 kilometers north- 
ward from Whanganui, was investigated by 
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drilling during the year. Seven Japanese 
steel firms have shown interest in New 
Zealand ironsands, and both Marcona (a 
subsidiary of Marcona Corp. of the United 
States) and New Zealand Steel Ltd. (NZS) 
have offered to export 1 million tons of 
concentrate per year to Japan over a 10- 
year period starting in 1971. The Japanese 
are interested in the ironsands because the 
titanium content of the ore, when blended 
in small amounts with other ores, tends to 
extend the life of the firebrick lining in 
blast furnaces. During 1969, Marcona pro- 
duced concentrate at a pilot plant near 
Waverly and sent a trial shipment of 5,000 
tons to Japan. NZS also was planning to 
scnd a similar trial shipment to Japan 
from their deposit near the north head of 
the Waikato River, but additional sales 
would probably originate from a new 300- 
million ton deposit at Taharoa.* 

Iron and Steel.—During 1969, work stop- 
pages at the Glenbrook Works of NZS at 
Waiuku, North Island, delayed the comple- 
tion and increased the construction costs of 
the new steel mill. Originally, production 
of steel was scheduled to begin June 1969, 
but time lost in labor disputes and time 
required to prepare and test the various 
steelmaking stages has placed the startup 
date somewhere in early 1970. Following 
startup, billet production capacity is expect- 
ed to increase to 130,000 tons by 1971 or 
1972. Pacific Steel Ltd., (40 percent owned 
by NZS) will buy most of this production 
to supply the domestic market with rod, 
pipe. and bars. Pacific has recently in- 
stalled a new wire rod mill. In addition to 
a dclayed startup, new loans from overseas 
of $2 million have been required by the in- 
creased construction costs. 

Since November 1968, the Glenbrook 
Works has operated a continuous galvaniz- 
ing mill using imported cold-rolled coil. In 
june 1969 the mill attained its full capaci- 
ty rate of 100.000 tons per year. This rate 
far exceeds current New Zealand demands. 
Through 1969, 51,000 tons of galvanized 
products were put out, part of which was 
exported to the Pacific Islands. In 1971 the 
output of galvanized products is expected 
to be more than 70,000 tons. 

The Stelco-Lurgi direct reduction proc- 
ess, which NZS will use to produce steel 
from ironsands, consists of a concentrating 


4 Ridley, J. W. The Development of New 
Zealand Ironsands. Min. Magazine, v. 119, No. 1, 
July 1968, pp. 4-13. 
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and pelletizing stage, a rotary kiln, two 
16-foot-diameter electric furnaces, and a 
continuous-casting machine. All stages had 
been tested by the end of 1969, except the 
rotary kiln, which was still being dried in 
preparation for pellet production. When 
all equipment is finall commissioned, 
ironsands will he concentrated magnetically 
and formed into green pellets, using a 
small amount of bentonite, then the pel- 
lets (with the addition of subbituminous 
coa] and limestone) will be reduced to 
sponge iron in the kiln. The hardened 
pellets (with 18 percent scrap steel) will 
be converted to steel in the furnaces, and 
the molten steel will be transferred to the 
casting machine to produce billets. 


in spite of delays and additional costs 
NZS is optimistic and plans to advance the 
date of a pipe mill installation at a cost of 
$4 million. If schedules are met and addi- 
tional items are produced, the total ton- 
nage from the galvanizing mill, steel mill, 
and pipe mill, (geared to New Zealand 
consumption patterns) is expected to ex- 
ceed 400,000 tons by 1978. 


Lead and Zinc.—During 1969 Norpac 
Mines Ltd., the only base metal operation 
in New Zealand, produced and exported 
zinc and lead-copper concentrates from 
the Tui mine near Te Aroha. Shipments 
were made to Mitsui and Co. Ltd. in Ja- 
pan. 


Nickel.—George Parnell Ltd. was issued 
a license to prospect for nickel and associ- 
ated minerals on land owned by the Auck- 
land Harbor Board in the Waitakere 
ranges. 


Titanium.—]Ilmenite-bearing sands on 
the west coast of South Island have been 
undergoing tests during the year by Rutile 
and Zircon Mines (Newcastle) Ltd. 
(RZM) in anticipation of constructing a 
plant to produce synthetic rutile. RZM has 
been evaluating Westport ilmenite for the 
past 2 years, and if pilot-plant tests are 
satisfactory, a $13 million plant will be 
built near Westport starting at yearend 
1970. Capacity of the plant will probably 
be 100,000 tons per year of upgraded il- 
menite. Last ycar, RZM formed a subsidi- 
ary, Chlorination Technology Ltd., to carry 
out feasibility and process studies, and un- 
der an agreement with Lime and, Marble 
Ltd. and Buller Minerals Ltd., RZM has 
an option to large reserves of ilmenite 
sands. Currently, plans are to produce syn- 
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thetic rutile suitable for the chloride proc- 
ess for producing TiO? pigment. 


NONMETALS 


Bentonite.—Lime and Marble Ltd. of 
Mapua shipped 500 tons of dust-free ben- 
tonite pellets from its Coalgate plant to 
the Savage River iron mines in 1969. The 
latest estimate of bentonite reserves at 
Coalgate, South Island, is reportedly 20 
million tons within a deposit 60 meters 
deep and 2.4 kilometers long. Present Aus- 
tralian imports of bentonite total 50,000 
tons annually. The company anticipates a 
growing market for exporting bentonite to 
Australia after supplying NZS with about 
10,000 tons per year for use in pelletizing 
ironsand concentrate. 

Silica.—Vast quantities of high-grade sili- 
ca (99 percent pure) were reportedly dis- 
covered near Invercargill, South Island, 
during 1969. Some speculations have been 
made that the find could provide a basis 
for a major electrometallurgical industry 
in conjunction with the Glenbrook steel 
plant and the nearby aluminum smelter 
being constructed at Bluff, South Island; 
however, the market for alloy steel is small 
in New Zealand and economic considera- 
tions may make these speculations unfeasi- 
ble at the present. 

Sulfur.— Interest in prospecting for na- 
tive sulfur deposits aroused by the success 
of Cyminex Corp. (a New Zealand subsidi- 
ary of Cyanamid Australia Pty. Ltd.) 
in outlining 30 million tons of 20- 
percent sulfur ore has continued during 
the year. However, Cyminex has been the 
only company to obtain approval of any of 
its prospecting warrants. After a year of 
exploratory drilling by Cyanamid Australia 
Pty. Ltd. (a subsidiary of American Cy- 
anamid Co. of the United States) , 6 million 
tons of elemental sulfur was confirmed un- 
der a thermal lake at Rotokaua, near Tau- 
po. Other New Zealand, Australian, and 
United States companies have made appli- 
cations to search other arcas in this central 
North Island thermal belt for volcanic sul- 
fur, but these have been held up by com- 
plex mining and land laws. Land is either 
Maori, European, or Crown owned. Maori 
landowners have rights to minerals under 
their land but Europeans generally do not. 
In addition, applications to prospect must 
be approved by landowners, county coun- 
cils, wildlife and catchment organizations, 
and the Lands Department before a per- 
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mit can be signed by the Minister. As a 
result of these complications, some applica- 
tions have been in process for a ycar and 
a half without signs of settlement. 

Cyminex is still looking into methods for 
extracting the Rotokaua sulfur lying under 
more than 30 meters of pumice and hot 
lake water. Reportedly, the methods will 
either be dredging or open pit mining af- 
ter the lake is drained. Volcanic pressure, 
acid water, and gases are being considered 
as possible hazards that may cause thermal 
eruption or corrosion problems. The Roto- 
kaua deposit is sufficiently large to meet 
New Zealand and Australian requirements 
for sulfur for 10 years and would save im- 
ports of sulfur into New Zealand, which 
presently tota] about 200,000 tons annually. 
Among the companies waiting for pros- 
pecting applications are Mines Exploration 
Ltd. (a subsidiary of Broken Hill South 
Ltd.), Newbold Oil Co., Shaw River Al- 
luvials, and Cyminex. Some international 
mining companies have made inquiries 
into land ownership in sulfur areas. 


MINERAL FUELS 


Petroleum and Natural Gas.—Activity in 

etroleum exploration has shifted emphasis 
to New Zealand from Australia because of 
two, Offshore, oil confirmations in New Zca- 
land, a number of dry holes in Australia, 
and a fear of pollution from offshore wells 
in Australia. Interest is high enough for 
Australia's Broken Hill Pty. Ltd. (BHP) 
and its subsidiary, Hematite Petroleum, to 
try to carn an interest in the license block 
to the north of the two confirmed wells. 
Although most interest is in offshore 
search, it is expected that onshore search 
will also receive more attention in New 
Zcaland. 

In mid-1969 Murphy Australia Oil Co. 
and Odeco New Zealand Inc. (both subsid- 
iarics of United States companies) joined 
the consortium of Tasman Petroleum Ltd. 
and New Zealand Aquitaine Petroleum 
Ltd. to explore cight onshore and offshore 
license areas in the South Taranaki Basin 
area, which are held by Tasman, Share- 
holders in Tasman are Beach Petroleum 
NL, Broken Hill South Ltd., North Bro- 
ken Hill Ltd., and Lime and Marble Ltd. 
of New Zealand. The consortium plans to 
drill its first well in early 1970. 

Since the carly 1969 oil discovery in 
their Maui 1 wildcat well, Shell Oil Co., 
Briüsh Petroleum (BP), and Todd Oil 
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Services Ltd. made plans to outline and 
appraise the Maui structure. In late 1969 a 
semisubmersible drilling rig was imported 
from Canada and used to drill Maui 2 and 
struck condensate and gas at between 2,700 
and 3.200 meters and bottomed at 3,500 
meters. Maui 2 was drilled 9 miles closer 
to shore (westsouthwest of Opunake, 
North Island) than Maui l. It is likely 
that the Maui field will not produce com- 
mercial quantities of oil, but seems certain 
to be a big gas structure. As a gas energy 
source, it has been estimated that the field 
could save New Zealand $30 million an- 
nuallv in forcign exchange. 

Scismic surveys started last year on the 
continental shelf off Otago (from Dunedin 
to the West Cape, South Island) by Missis- 
sippi Oil NZ Exploration Co. were com- 
pleted and information was processed in 
the United States. Tasman Petroleum Ltd., 
BP Oil Exploration (NZ) Ltd., and Hunt 
International Petroleum, near the end of 
1969 showed an interest in oil search on 
Chatham's Rise by applying for prospect- 
ing rights. Chatham's Rise is bclow an 
ocean area 805 kilometers by 160 kilome- 
ters, extending from 80 kilometers east of 
Banks Peninsula, South Island, to 8O kilo- 
meters east of the Chatham Islands. Re- 
public Mineral. Corp. of Houston, Tex., 
planned an extensive drilling program in 
the North Island's Waikato basin between 
Hamilton and Auckland. Republic was 
forming a local company (50-percent New 
Zealand owned) to do the work. 

Petroleum Services Ltd. completed a test 
well, Taradale 1, near Napier, North Is- 
land, for BP, Shell. Aquitaine, and Todd 
Petroleum Development at 1,607 meters 
and was evaluating the information from 
the well. Petroleum Services then moved to 
the site of Rakaiatai 1 well near Danne- 
virke and abandoned drilling at a shallow 
depth after entering bedrock. 

New Zealand Petroleum Exploration 
Ltd. (NZP) planned to deepen Waima— 
maku 1 test well in the Wekaweka Valley 
southeast of Hokianga Harbor, North ls- 
land, from 1,270 meters to 2,740 meters. 
Further tests are to be made on the hydro- 
carbon bearing sands. Gas samples from 
NZP's Wairaraki 1. well in Wekaweka Val- 
ley is of high fuel quality, however, more 
tests are needed to determine economic 
quantities of the gas. 

BP, Shell, Todd Exploration consortium 
planned to have New Zealand Exploration 
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Co. Ltd. drill a first test well in the Sel- 
wyn River arca, 32 kilometers southwest of 
Christchurch, Canterbury, possibly a scc- 
ond well in the Canterbury Plains, and a 
test well in the Waiau River Basin, South- 
land. 

ANZPAC Petroleum Ltd. temporarily 
abandoned Whakamaro ] test well at 920 
meters located 10 kilometers west of Tau- 
marunui, North Island, because only minor 
amounts of hydrocarbons were found. 
ANZPAC was preparing to drill another 
well in the Upper Retaruka Valley 32 kilo- 
meters south of Taumarunui. 

Bounty Oil Ltd. of Australia planned to 
drill a 2,400-meter well near Blackwater 1 
well, Murchison, South Island, where traces 
of gas and oil were found in 1968. Bounty 
also has contracted for seismic surveys in 
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the Taranaki-Wanganui Basin, North Is- 
land, and in the Canterbury Basin of the 
South Island. Drilling will start as soon as 
a site is located. Bounty will earn a 50- 
percent interest in each of these arcas 
from International Energy Co. and Hacka- 
thorn NZ Oil Ltd. after drilling. 

Inland transportation of petroleum prod- 
ucts presently is by road and rail tankers, 
but in mid-1969, tentative plans were 
made by major oil companies for a 200- 
mile pipeline to carry products from the 
New Zealand Oil refinery at Marsden 
Point, Whangarei, North Island, to Hamil- 
ton through Auckland. Exports of refinery 
products were about $72 million in 1969. 

Egmont Oil Wells Ltd. at New Ply- 
mouth produced about 3,000 barrels of crude 
oil at a value of about $9,800. 
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The Mineral Industry of Nigeria 


By David A. Carleton ! 


On January 15, 1970, after nearly 3 years 
of conflict created by the secession of the 
Eastern Region (Republic of Biafra) from 
the Federal Military Government of Ni- 
geria, the Nigerian war formally came to 
an end with the capitulation of secessionist 
Biafra. During this period of strife, eco- 
nomic development was restrained; how- 
ever, conditions and plans for economic 
growth continued. Despite disruption in 
production and distribution, particularly 
in the war affected areas, and the slow- 
down in foreign capital inflows, the per- 
formance of the economy was not drasti- 
cally impaired. 


Even though the oil industry was mainly 
preoccupied during 1969 in preparing for 
a jump in oil production after the end of 
hostilities, petroleum production during 
the year actually exceeded previous annual 
records. The revival of oil exports allowed 
a substantial increase in those imports 
needed to meet the demands of the rising 
pace of activity in the mining and manu- 
facturing sectors. In 1968 the mining and 
petroleum industry contributed 5 percent 
to the country’s gross national production 
(GNP). Apart from the petroleum industry, 
there was little foreign investment in Ni- 
geria’s mineral industry during 1969.2 


PRODUCTION 


Mineral production in 1969 compared 
with that of 1968 is characterized by a 
substantial rise in crude oil production 
(nearly fourfold), a decline in tin and 


tantalite production, and a slight increase 
in other minerals. 


1 Supervisory foreign mineral specialist (petro- 
leum), Bureau of Mines, Washington, D.C. 

2 Standard Bank, Ltd. Annual Economic Re- 
view—Nigeria. June 1970. 20 pp. 


Table 1.—Nigeria: Production of mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 
METALS 
Columbite, concentrate... ....... 2... c c ccce cL cc ccce eL cL cel el ll. 1,955 1.147 1,515 
! ³˙ààà ͥ y ⁰⁰⁰ꝛ dim E troy ounces.. 39 215 298 
Lead: 
Concentrate, gross weight... ................. c. 2-22 ee eee 72.000. -saceece — cx ew 
oll ð y y *1,500 o 
Monazite, concentrate 114 6 13 
Tantalite, concentrate. |... .... „„ kilograms.. 19,304 11,400 6,056 
Tin (cassiterite): 
Concentrate, gross weight. long tons.. 12.620 13,031 11.630 
Tin dene 8 do 9.340 9.644 8. 606 
Metal, unwrouggghnln hk do 9,104 9,778 8,740 
NONMETALS 
Cement- ð ð⅛-? ]r⅛˙¾ .- A imde toa thousand tons 784 574 566 
Ü ˙ààVVVXVſͤͤͤͤ ³WsW.. %ð2du %⅛ð v ee areas 325 237 469 
o ð A ua aeq thousand tons 847 647 691 
F ⁰ APV ꝓ—V——B—ꝗ4i eee oe ee Le EE E 1.281 175 1,168 
JJJ!!!ͤ ùiſ]n“ts xx EH A NA 6 
MINERAL FUBLS AND RELATED MATERIALS 
COR Ce weit ⁰y 66 Ede s on EE thousand tons.. 95 4 25 
Gas, natural 
Grose 4 oe eS k ß bee erred rfe million cubic feet.. 93. 950 51. 628 145.714 
Marketéd. ĩ¹wi ſ ].ꝝũ) —In9gg;. hmm wm! 88 do.... 76,406 5,190 2,252 
Petroleum: 
CIO sob 536 cocus nies thousand 42-gallon barrels.. * 116.519 51.907 197.204 
Refinery producta: 
Gasoline, motor...............-.-- lc cell llla lll. do.... 1:219' 22.57. nx 
% v cle e ⁰—r.r.r.. eunte do.... B04: AAA - xmew»2xxme 
Distillate fuel oil... 22.22 ee do.... // —— (Rx 
Residual fuel oil... ....... 2... 2. cc c Lc csse err do.... / A o 
Liquefied petroleum gass s. 0 24- ieee eer 
Total: ors 2 ³]˙ꝛÜë ů ꝶ . Se uA ee iat do.... 4.845. cLuzuiilo. 0 
* Estimate. r Revised. NA Not available. 


! Excludes mineral production of the Biafrans. 
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TRADE 


Total imports in 1969 were higher than 
in 1967 and 1968. This pattern is a reflec- 
tion of the need to conserve foreign ex- 
change required for the war effort as in- 
fluenced by the changing level of 
petroleum imports. The fiscal dictates of 
the conflict gave rise to import restrictions, 
exchange controls, and an upturn in selec- 
tive import and excise duties. The mining 
industry was hit hard by the increase in 
duties on key items such as petroleum 
products, lubricants, steel pipe, wire rope, 
and new machinery. With the war's end 
many of these restrictions will be relaxed. 

In 1969 mineral export trade represented 
70 percent of total exports compared with 


Table 2.—Nigeria: 


25 percent in 1968, a result of increase in 
crude oil exports. With Port Harcourt re- 
finery closed throughout 1969, the importa- 
tion of refined petroleum products showed 
a further increase, emphasizing the savings 
to be made when the refinery comes back 
on stream, supposedly in mid-1970. Min- 
eral imports in 1969, of which 44 percent 
wcre iron and steel products and 33 per- 
cent refined petroleum products, rose 24 
percent during the year. The rise was 
mostly in cement and iron and steel prod- 
ucts for construction purposes. In 1969 
mineral commodities accounted for 19 per- 
cent of imports compared with only 14 
percent in 1967. 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


1967 1968 1969 


Columbite, ore and concentrteeeee 


Iron and steel: 


Sio MeL ee en cea y eee eee 6,763 7,528 20 , 497 
Semimanufactures....... s 20 56 
Lead, ore and concentrate. .....-.22 2.2.22 ee cla c ee eee eee eee 923 52 (1) 
l; wwe ee tute a Bu cu P bata ERR Re whet ue ae iE NA NA 163 
Tantalum..-2.-l.l2ccsteccdoycssuE ORE WEdeedade Medis EM ER OSEE 15 16 17 
in: 
Ore and concentrate. _.....-...-..--.-..-------------- long tons 1,15 
Metal and unwrought alloys.........-.-.-.-.--.-.--------- do.... 10,813 11,280 10,110 
Zinc, ore and concentrate... 2L LLL c LLL cL ccce ccce cL Le ccce ese 1 8 
Other nonferrous: 
Ores and concentrat H r 3,645 772 1,110 
SJ! /hhſhſ⁰ͥ⁵ V SEI auus 2.012 1,662 2,411 
NONMETALS 
Construction materials „„ 150 63 63 
Fertilizer materials, natural_......-.._.-.----...-..--.-.------------e 120 840 233 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt, Naturals 222s — 18 18 1.082 
Coal, coke, and briquette... ss No eee eed eas B- — "usse. SERE 
Petroleum, crude... ............ Lll... .... thousand 42-gallon barrels. . 88,736 52,847 198,963 
Petroleum refinery products: 
ain occus df y do 43 A8 | ...... 
Motor -gasolines c. ue ecce E cx Rae . do.... 72 100 1 
( Ad ¼v ĩͤ d ͤ uf do 28 S858 geste 
// ĩͤ d ote eee amu m ⁰ꝛ: x do 62 3 
Distillate fuel Oi). 2 oe oe ³ĩ·»»W »A ³ AAA O... 139 147  J ...... 
Residual fuel 0l. ““.... beaded DERE DES Mamie do.... 340 10 21 
Ff G ³.QAſͥͥã ³ ee oe eet eae 88 Oz 44 20- act 
Asphalt. ues ⁰⁰⁰ͥ⁰0⁰ꝛ g Eau 8 do 24 2·˙—ꝛ 
lf ³ ³ Ad Add xL A Ei d qa i do 36 T. — es 
r Revised. NA Not available. 


! Insignificant. 


2 Includes copper, zirconium, and other ores and concentrates. 


Source: Nigeria Trade Summary, Nigerian Federal Office of Statistics. December issues, 1967, 1968, and 


1969. 
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Table 3.—Nigeria: Imports of mineral commodities 


(Metric tons unless otherwise specified) 
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Commodity 1967 1968 1969 
METALS 
Aluminum, metal and alloys: 
r REA SAUL ee cet ³ðüi E E 133 47 138 
Semimanufactures. ...... 2.2.2222 LLL cce Lc cea eal c2 eee 1,850 2.927 4,553 
Copper, metal and alloys: i , 
In ⁵ðD²// ĩðâ a ee 12 16 10 
Semimanufacture s 2,216 1,192 884 
Iron and steel: 
Pig iron and ferroalloynnunnnng”g”—nwn eee 958 599 154 
h/ ³o²o˙ ꝓꝓꝓ]yſy VV d IU m e. 2.152 2.336 8.154 
Semimanufactures...... 2 22222 c eee lal ceca eee eee 235,436 230,257 326,075 
Lead, metal, unwrought and semimanufacture ss 464 371 908 
Nickel, metal, unwrought and semimanufactures__............--.----.- 44 16 12 
Platinum-group metals, unworked........................ troy ounces.. 22,848 2.112 2.975 
Silver, unworked.___.---.----- 2-2 eee eee ee do.... 1,263 1.368 13,186 
Tin, metal and alloys... sss long tons 187 90 458 
Zinc, metal and alloy ds. 2,540 1,728 6,372 
Metals, n.e.s.: ; 
Metallic oxides, mainly for paint.......-..-.....--..-------.----- 430 524 850 
Nonferrous metals: 
Ores and concentrate ss 114 16 519 
e ß ß hs eA 1. 541 199 245 
, ß . . MGE MR 18 3 380 
NONMETALS 
/ ð⁵ðVUi ð - y 183 44 125 
Asbestos  oonilcvercecseesnetsenccscfcgdu PEL d 9,864 15.271 20,358 
Cement... ]UQũ ³ thousand tons 92 10 
Clay construction materials do.... 10 8,021 9,467 
Fertilizer materials: 
Suden ð2ñ hy 889 204 2.136 
Manufactured: 
Nitrogenou8......«.-.-2--- v v rr nelendonemmememu vm o cw 29,378 1. 593 4,251 
FFC ⁰ rd Z wwe eis eis Hae 28.845 24,348 26,512 
õͤiWWUiuiU....... 2. 220 198 47 
Ü. ] ] d k ̃ . eie MEAS 5,364 1.722 11.980 
F ete ac ⁰ ¹ » ͥ ⁰ wm ³ eu enews 490 272 4 
MOVING ih ²˙] «˙]?ꝝV y y yd . y y td Rt dr EE 9. 501 5.720 7.713 
T1 ³˙AAA. ³ A. ͤökßkk i enam dt y 8 9 13 146 
ĩÄꝛ.;ßÜ q ͤ ẽ ::::.:::: MJ EE thousand tons.. 126 130 140 
8 and potassium compounds including caustic sda 8,803 12.340 13,637 
tone: 
Dimension. -uiclelozeneieRag oes Rea du thousand tons 1 2 4 
Crushed rock, sand, and graveeel do.... 35 13 25 
Grinding stones and wheels 131 126 118 
Sulfur, all eee ³ x y mes ated 1.310 257 118 
Nonmetallics, n. e. 1.169 6,099 3,233 
MINERAL FUELS AND RELATED MATERIALS 
/ o ä 64,470 49.194 79.864 
Coal, coke, and briquettnRnnn].h ũ „ 76.717 2,308 5,014 
Petroleum refinery products: 
Aviation gasol inen thousand 42-gallon barrels. . 65 112 110 
Motor gasoline... 22 2-2 eee ee eee do.... 1,003 2,300 2,892 
Ft og ha bn i go ee ahs Ee fusis e LL LEE do 438 935 1.060 
r scel ⁰„ k ee acd do 155 537 781 
Distillate fuel oI1V¶Y‚¶ — do 967 2.473 2. 428 
Residual fuel olivlll m4... do 962 1,743 2.262 
Lubricants: ß e qug ubi cred ewes do.... 265 169 238 
F ³˙ͤAB—T—ʒ¹-ͥ ͥ ͥ ſfß 0 ³Aw-n dm OD ilaa do 4 66 113 
GA ↄ⅛²V .. ² TTT... do ' 32 76 46 
* Revised. 
2 one: Nigerian Trade Summary, Nigerian Federal Office of Statistics, December issues for 1967, 1968, and 
1969. 
Value 
(million dollars) 
Mineral Total 
commodity commodity 
trade trade 
Exports 
VW9G T a S AEA 246 680 
196 88ö;Oꝗß9] cere eats 147 591 
1909. oe Se Swe 8 424 895 
Imports 
% i cma 91 626 
1968 cll TP 105 541 


( ( 130 696 


C 
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COMMODITY REVIEW 


METALS 


Iron and Steel.—A team of Soviet geolo- 
gists has been commissioned by the Nige- 
rian Government to explore for iron ore 
deposits of better quality than those exist- 
ing in the Ilorin area of Kwara State. 
These latter deposits have an iron content 
ranging from only 41 to 51 percent. A 
1968 survey by the Soviets recommended 
the blending of these ores with high-grade 
imported ore and that this blend be fed to 
a simple blast furnace. Reportedly, the So- 
viets are also preparing technical studies 
which envision the establishment of a 
500,000- to 600,000-ton-per-year iron and 
steel project by 1975. Such a plant would 
meet domestic requirements for iron and 
steel products as well as those for neigh- 
boring countries.’ Because of the war one of 
the galvanized sheet metal plants in 
South-Eastern State was temporarily out of 
production. In addition, there are plans 
for a small rolling mill in the Lagos area 
to utilize scrap; it is envisaged also that an 
electric furnace may be added at a later 
date. 

Tin.—Although the increase in world tin 
prices was most welcome to Nigerian pro- 
ducers in helping the industry meet in- 
creased costs, the producers found more 
problems in keeping up with quotas 
through a reduced labor supply and from 
difficulties in obtaining machinery and 
spare parts because of import licensing re- 
quirements. The tin stealing problem has 
again been paramount, a great deal of 
concern being expressed at the mines 
about the impact of this on the produc- 
tion and costs. 

Although Nigeria was permitted under 
the International Tin Council control 
measures to export over 10,000 long tons 
in 1969, actual production of tin-in-concen- 
trates was 8,606 long tons. In addition to 
an erratic and lengthy rainy season, prob- 
lems imposed by the war included in- 
creased fuel costs, delays in transportation, 
and the imposition of import permits, 
which caused serious delay in ordering es- 
sential supplics. 


NONMETALS 


Cement.—Cement demand has been ex- 
tremely high, and the two cement plants 
that remained in production during the 


crisis have been unable to meet require- 
ments. The Ewekoro plant of West African 
Portland Cement Co., Ltd. in Western 
State has been working on a 24-hour basis 
and in spite of many problems has suc- 
ceeded in maintaining production at 
nearly a 500-ton- per- year level, its maxi- 
mum capacity. The owners are entering 
into a $7 million expansion program that 
aims to increase maximum capacity to 
840,000 long tons per annum. The other 
plant in production, Sokoto, continued to be 
plagued with troubles and output fell 
below its 100,000-ton-per-year capacity. 
The Nkalagu plant, 30 miles east of Enu- 
gu, remained closed during the crisis, but 
the Government officials have this plant on 
a priority list to commence production as 
soon as possible; however, damage to the 
plant was extensive owing to a too quick 
shutdown of the plant in 1967. Several of 
the kilns are warped and one is cracked. 
The bagging plant was almost totally de- 
stroyed. 

In the Mid-Western Region, the Ukpilla 
factory, which is capable of 150,000 tons 
per year, is expected to start up in 1970. 
This operation, which was about to go 
into production at the outbreak of hostili- 
ties, will be managed by an Indian techni- 
cal firm, which received a contract in 1969. 
Rehabilitative work on the Calabar plant 
continued through 1969, and production of 
the 150,000-ton-per-year facility is expected 
by mid-1970. 

The asbestos cement plant at Ikeja has 
experienced difficulty maintaining top pro- 
duction, whereas the Enugu asbestos ce- 
ment unit was still closed at yearend 1969. 
Plans are well advanced to repair and re- 
open the latter plant before the end of 
1970. Plans are being considered to build a 
similar plant at Kaduna in North Central 
State. 


MINERAL FUELS 


Coal.—Since its discovery near Enugu at 
the turn of the century, coal has played a 
significant role in the development of Ni- 
geria’s economy. Except for the Okaba de- 
posits, which were opened and exploited 
by the New Nigerian Development Corp. 
(N.N.D.C.) during the war, only the 


3 Mining Journal. V. 272, No. 6984, June 27, 
1969, p. 571. 
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Enugu deposits have been exploited on a 
large scale. Of Nigeria's total coal reserves 
of 340 million tons, only 640,000 tons were 
produced in 1966 (latest year of uninter- 
rupted production), a decline from a re- 
cord high of about 900,000 tons in 1958. 

Owing to the dieselization of railway lo- 
comotives, the conversion from coal-fired to 
oil-fired furnaces at powerplants, and 
construction of the large Kainji hydroelec- 
tric powerplant, the requirements for coal 
have fallen and will continue to fall for 
several years. It has been projected by the 
Nigerian Coal Corp., owner of the Enugu 
mines, that only one of the four mines in 
operation prior to the crisis will be reha- 
bilitated in the near future. All four mines 
are now water flooded because of nonoper- 
ation during the war. Currently, N.N.D.C. 
is completing the contract it signed during 
the crisis to produce 300,000 tons of Okaba 
coal during a 3-year period. At the end of 
the contract, the Okaba mines will be 
taken over by Nigerian Coal Corp., and 
the projected annual requirement for coal 
of 250,000 tons, barring the discovery of 
coking coal for an iron and steel complex, 
will be shared equally between Enugu and 
Okaba mines. 

Natural Gas.—The percentage of natural 
gas production that was actually utilized as 
a fuel was rising prior to the war; how- 
ever, in 1969 the share utilized had fallen 
to only 1.5 percent of gross production. Of 
the 145.7 billion cubic feet produced that 
year, only 2.3 billion cubic feet were used. 
Whereas oil company use in the fields and 
at pumping stations increased during 1969, 
the closure of the Afam thermal power- 
plant, destruction at the Port Harcourt re- 
finery, and damage to industrial facilities 
in Aba and Enugu influenced the overall 
decline. With the advent of the economic 
feasibility of tanker shipments of natural 
gas in its liquid state, the Shell-BP Petro- 
leum Development Company of Nigeria, 
Ltd. (Shell-BP) has indicated an interest 
in exporting natural gas to the United 
States. 

Petroleum.—By the end of 1969, about 2 
weeks before the formal ending of the civil 
war, it was apparent that the Nigerian pe- 
troleum industry was going to make a 
rapid recovery from the crippling effect of 
the hostilities. Crude oil production during 
December 1969 averaged 630,555 barrels 
daily compared with the prewar monthly 
high of 582,000 barrels per day in April 
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1967. Nigerian officials have estimated that 
daily production should exceed 1 million 
barrels by mid-1970 and reach 2 million 
barrels before the end of 1971. 

Damage to petroleum industry facilities 
included extensive damage to the Port 
Harcourt and Bonny terminal. By yearend 
1969, Bonny terminal was functional but 
below prewar capacity. Other damage in- 
cluded sabotage to pipelines, pumping sta- 
tions, and field facilitics located just east 
of the Niger River and belonging to Nige- 
rian Agip Oil Co., Ltd. (Agip), Phillips 
Petroleum Co., Safrap (Nigeria), Ltd., and 
Shell-BP. Because most of the latter facili- 
ties were vulnerable to infiltration and 
possible sabotage, none were operational 
during 1969. By the end of the year, only 
five of the country's 25 fields in production 
before the fighting broke out were not 
back on stream. Together with new fields, 
28 oilfields were in operation at yearend 
1969. 

Shell-BP, the largest oil company in Ni- 
geria (about 353,785 barrels per day in 
1969) has announced a record $156 million 
budget for 1970. The emphasis will be on 
expansion. Exploration will be intensified 
in the Mid-Western and Central Eastern 
States and offshore. The company antici- 
pates that at least nine drilling rigs and 
five workover units will be in operation 
during 1970. Existing pipelines are to be 
repaired and/or extended and new lines 
are to be built. One new line to be built 
is the long-planned system to connect fields 
in the swampy Rivers State to Bonny ter- 
minal. Work is to begin on a line from 
the promising Jones Creek oilfields to the 
Trans-Niger pipeline which terminates at 
Forcados. Temporarily, a  110,000-dead- 
weight-ton tanker is being used for storage 
at the war-crippled Forcados terminal 
where eight 700,000-barrel crude oil storage 
tanks are to be built. Furthermore, two 
single-point mooring buoys for handling 
200,000-deadweight-ton tankers are to be 
built 12 miles offshore from Forcados. 

At present the damaged 30,000-barrel- 
per-day Port Harcourt refinery is the only 
one in Nigeria. The owner, Shell-BP, ex- 
pects the plant on stream by May 1970 
and plans to increase capacity later. The 
Government has called for applications to 
build Nigeria’s second refinery, to be built 
in the Lagos area. 

Output by Gulf Oil Corp., the only 
other company to produce during the war, 
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Table 4.—Nigeria: Oil concessions and oil well drilling activity, 1969 
Exploration activity Exploitation activity 
Operating company Licenses Number Footage  Leases Number Footage 
(square of wells drill (square of wells drilled 
miles) drilled miles) drilled 
Nigerian Agip Oil Co., Ltd (Agip) !..........  ..... ..... 2220- 2,031 6 43,712 
American Overseas Petroleum Ltd (Amoseas)? ))) 5092. zeres. ~ we 
Delta Oil (Nigeria), Ltd. ................... „ f e ‘sede 
Great Basins Petroleum Co. (Nigeria), Ltd ) ⁵ 
Nigerian Gulf Oil Co., LtdZz— 2- 981 3 28.228 4,978 32 198.374 
Mobil Exploration Nigeria, Ltd. ............ . 2 19,010 1,024 28 250.764 
Phillips Petroleum Coo 415 1 7,602 . ..... 1 186 
Safrap (Nigeria), Ltd... ......... LL... JJC 1. 170 1 9. 825 
Tenneco Oil Company of Nigeria, Ine... 120 2 20,896 872 gees #5686 
Shell-BP Petroleum Development Company 
of Nigeria, Ltd (Shell-BP)................  ..... 12 121,280 16,622 64 611,846 
Union Oil Company of Nigeria L.989- Ssss’ .of¢e agensi., ieee | - beks 
Totals. cue cco beware oe een eee 22. 588 20 197.016 27,689 132 1,181,307 


! Phillip Petroleum Co. acquired 50 percent of this company's interesta in Nigeria in 1965. 


* Held jointly 
3 Sunray D 
in Nigeria since 1964. 


averaged 186,500 barrels per day in 1969. 
Production came from five offshore fields: 
Okan, Meren, Delta, South Delta, and 
Meji. Three new offshore fields—Matu, 
Parabe, and Eko—will be put on stream 
by the end of 1970 when pipeline and pro- 
duction facilities are completed. Gulf's 1,- 
200,000-barrel storage terminal in the Es- 
cravos area is to be expanded by 400,000 
barrels. 

Safrap (Nigeria), Ltd. the only other 
company with production before June 
1967, has not announced plans to reacti- 
vate its Obagi field, which produced about 
40,000 barrels per day before being shut 
down. 

Mobil] Exploration Nigeria, Ltd., which 
had planned to commence production 
from its offshore Idoho (formerly called 
Satun) field in July 1967, has rescheduled 
Startup for February 1970. Production, 
which is expected to reach 50.000 barrels 
per day, is to be stored in an 80,000-dead- 
weight-ton tanker. Construction of a new 
terminal near the mouth of the Qua Ibo 
River in the South-Eastern State is ex- 
pected to begin in early 1970. 

Amoseas, jointly owned by subsidaries of 
Texaco, Inc., and Standard Oil Co. of Cali- 
fornia, is planning to begin production of 
its Pennington offshore ficld at 4,000 bar- 
rels per day, to be increased to about 
15,000 barrels per day by yearend 1970. In 
early 1970 an active exploration. program 
was underway and an offshore rig was 
drilling in the Apoi area. 

Agip and Phillips Petroleum Co. are in 
partnership in the exploitation. of two 


by Texaco, Inc., and Standard Oil Co. 
Nigeria, Inc., now a subsidiary of Sun Oil Co., has held 25 percent of this company's interest 


of California. 


fields, Ebocha and Mbede. Agip is the con- 
cession operator. These fields were about 
to go into production before the war when 
a pipeline was completed to the Ru- 
muekpe pumping station. The pumping 
station was badly damaged and sections of 
the pipeline were destroyed. It is the oper- 
ator's hope to have essential repairs com- 
pleted before the end of 1970. 

The partnership of Tenneco Oil Com- 
pany of Nigeria, Inc, and Sunray DX 
Nigeria, Inc., holds an exploitation conces- 
sion at Kanuskiri near the mouth of the 
Brass River. Tenneco is the concession op- 
erator. There have been no developments 
reported concerning the agreement Ten- 
neco had with other oil companies in the 
area to build a terminal and storage facili- 
ties on the Brass River estuary. 

At yearend 1969, plans of other compa- 
nies with exploration rights in Nigeria had 
not been reported. Great Basins Petroleum 
Co. (Nigeria), Ltd., closed its office in Ni- 
geria during November 1969. Union Oil 
Company of Nigeria plans to drill a well 
in its concession area offshore from Lagos. 
This will be the most western oil well 
drilled in either onshore or offshore Ni- 
geria. 

The Government issued a new law 
known as Decree No. 51, the Petroleum 
Decree-1969. The new law had been ex- 
pected for years. lt repeals and replaces 
the basic Mineral Oils Act which dates 
back to 1914, and consolidates various ex- 
isting Government powers over all phases 
of the industry in the offices of the Com- 
missioner of Mines and Power and the 
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Table 5.—Nigeria: 


Activity 


Exploration wells drilled: 


Productive... ....... 2.2.2. 2. LL Lll c llle... 


Success ratio 
Footage driiled..............................- 


Development wells drilled: 


FProduelieses sees eee 


Footage drilled. .............................. 


Total drilling: 


Pogue sceseleeeed es cee seese eos 


Footage drill 


Geophysical activity: 


Land or W d HRS E SS 
Ahle,, ei tECDE E ue 


Chief Petroleum Engineer. The decree es- 
tablishes Federal ownership of all petro- 
leum, whether under land, territorial wa- 
ters, or the Continental Shelf. The 
Continental Shelf, as defined, extends to 
depths no greater than 200 meters. It es- 
tablished fees, minimum areas, and dura- 
tions for nonexclusive oil exploration li- 
censes, exclusive oil prospecting licenses, 
and oil mining (exploitation) leases. The 
new legislation also provides that the Com- 
missioner of Mines may, at his discretion, 
impose special terms to provide for par- 
ticipation by the Federal Military Govern- 
ment in any venture on terms negotiated 
between the Commissioner and the appli- 
cant for a license or lease." In general, the 
new law has been described as one that 
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Summary of petroleum drilling and geophysical activity 


1967 1968 1969 
VF 28 19 4 
10100 51 19 16 
i 79 38 20 
Linc percent. 50 20 
3 814,800 832,300 197,016 
„353 62 78 105 
5 18 10 27 
FFF 80 88 182 
F 828,900 915,800 1,181,307 
FFC 90 97 109 
5 69 29 43 
NAO SIE cane es 159 126 152 
POM ERE 1,643,700 1,248,100 1,378,323. 
party-months. . 98 54 72 
OCC do.... 10 3 § 
Bee te Neate do.... 108 51 77 


will favor foreign capital participation in 
the continuing development of Nigeria's 
petroleum industry. 

Another recently approved decree, retro- 
active to April 1, 1969, provides for a 
wider split of oil revenues among the 
poorer states of Nigeria. Under the new 
law, 45 percent of the revenue from oil 
goes to the State in which the oil is pro- 
duced. Another 5 percent goes to the Fed- 
eral Government while the remaining 50 
percent is put into a pool. Half of the 
pool is split equally between the 12 States 
and the other half is divided among the 
States in proportion to population. The 
law is applied to all exports and could 
give a fair balance of income without caus- 
ing the interstate friction. 


Bead Google 


The Mineral Industry of N orway 


By F. L. Klinger 


Norway's mining and mineral- processing 
industries continued to expand in 1969. 
Production of most commodities exceeded 
the high levels of 1968, and Norway re- 
mained a leading exporter of aluminum, 
ferroalloys, ilmenite, magnesium, nickel, 
silicon, and nonmetallic commodities such 
as cement and feldspar to European and 
North American markets. The increased 
industrial activity also led to higher im- 
ports of metallurgical raw materials and 
fuels. Expansions of productive capacity 
were underway or planned in mining of 
copper, ilmenite, and pyrite; in smelting of 
aluminum, ferroalloys, and magnesium: 
and in petroleum refining. Exploration for 
oil and gas in the North Sea was active, 
and an encouraging show of oil was found 


50 miles south of the Cod gasfield discov- 
ered in 1968. 

The problem of developing additional 
electric power sources by 1980 at the low- 
est possible cost, of critical importance to 
Norway's metallurgical and chemical indus- 
tries, was being studied intensively in 1969, 
particularly in regard to supplementing 
hydroelectric sources with thermal plants 
using conventional or nuclear fuels. In an- 
other development, the future of the Fal- 
conbridge nickel refinery at Kristiansand 
was affected by Canadian minerals legisla- 
tion in 1969 which requires metallic ores 
mined in Ontario to be smelted and re- 
fined in Canada. New sources of raw mate- 
rials may have to be found for the Nor- 
wegian refinery by 1974. 


PRODUCTION 


Gains in production were evident in all 
of the main branches of the mineral in- 
dustry in 1969, as shown by the following 
indices (1961 — 100): 


1967 1968 1969 

Mining and quarrying 
88 Fe te 121 96 115 
Metal mines 180 198 217 
Mineral quarries. ...... 192 165 194 


Stone, sand and gravel.. 120 129 145 
Mineral proceseing: 


metals 155 176 191 
Nonmetallic mineral 
manufacturing....... 184 141 147 
Coal and petroleum 141 195 208 
emicals............. 163 170 


All mining and quarrying... 167 178 194 
All industry 


Source: Statistisk Sentralbyrå (Oslo). Statistisk 
Manedshefte (Monthly Bulletin of Statistics). No. 7, 
1970, pp. 17-18. 


In mining and quarrying, the indices for 
1969 primarily reflect gains in production 
of iron ore, ilmenite, copper concentrate, 
pyrite, nepheline syenite, and coal. In the 
processing industries, the largest volume 
increases occurred in aluminum, ferroal- 
loys, steel, cement, fertilizer materials, and 
petroleum products. There were also sig- 
nificant increases in output of small-vol- 
ume but high-value commodities such as 
nickel, magnesium, copper, and silicon, and 
a slight decline in output of zinc. 


1 Physical scientist, Bureau of Mines, Washing- 
ton, D.C. 
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Table 1.—Norway: Production of mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 
METALS 
Aluminum: 
I S266 oe See ee Sees eee ee eins 15,000 17,000 11,000 
Metal: 
III; sk poe eee ĩð2q K ED 860,983 1 468299 502 164 
Send RE e Cau ee else eee E MeL Ee tee 14,055 18,051 NA 
SUpGrpUne © fd eet et eco 2,900 8,000 3,000 
C/! a ²⁰¹Ü¹wm̃ ²⁰ . d 8 84 87 86 
Cobalt. 22-2222: ewe as eo LE ELE EDD A if rc adn 509 643 735 
Copper: 
Mine output, metal content: 
In copper concentrate... 2.2. 2 LLL LLL LL cllc cl eee 8,600 r 9,890 13,495 
In cupriferous pyrite............- cc ecce ee lee e cele cene 5,853 r 6,886 1,836 
Metal, primary: 
PJ ˙ Add ul. ren ĩ 20,302 r 23,583 27.853 
Refined. ccu dece ð m ę¶ꝙ ãñ . e e Mead tL 14,102 18,160 22,063 
Iron and steel: 
Iron ore and concentrate thousand tons 8,235 8,704 8,795 
Roasted pyrite... uoc e rene Rede y eR mh NR E do.... 83 118 * 135 
Mob dq MERO HTC NRI PNEU ONDE ME do.... 687 r 674 684 
Ferroalloys: 
Ferrosilicon (45 percent basis) do 288 r 356 833 
Ferromangan ess do 135 170 191 
Ferrosilicomangan ess do 134 r 142 149 
Af REMO do 38 47 13 
Total ferroalloys. ......... 2.22 2-2 LL LLL l.l lll... do.... 595 r 715 746 
Steel, ingots and casting do.... r T95 * 812 854 
Semimanufactures: 
Rolled produ ett do 632 655 NA 
Wire, uncoated........ 2... LLL c2 cll ll Lc eee eee do.... 40 41 NA 
Lead, mine output, metal conte nn 3,320 8,531 e 3.200 
Magnesium metal, primarjß lll. L2 ll c2 lll. 2c lcs. 80,454 r 81,286 35.127 
Moy Doenum, mine output, metal content t 214 221 * 243 
ickel: 
Mine output, metal content 151 225 © 250 
Metal, im cee le eed eee eS ie ete 28,159 82,172 35. 600 
Platinum-group metals (export )ʒõ c l.l... troy ounces.. 19,901 21,670 20,544 
Selenium, elemental i 15 18 20 
Silicon, slemental g uunc deas esbmauadru and 15,000 20,000 27, 000 
Titanium: 
Ilmenite concentrate kn 425,657 1 402,215 490.713 
TJ ]⁰².ſ] ...... ³ y ĩ y ED E 12. 000 15. 000 17,000 
Vanadium, mine output, metal contenttgs eee 740 r 900 910 
ne: 
Mine output, metal content 12.172 11.841 * 11.400 
Meili ð é y mu eis 54,801 60,110 58,886 
NONMETALS 
Cement, hydraulic._.___-.._._......__..--_.-_-.-..-- thousand tons 2,152 t 2,291 2,480 
Feldspar:2 
r d he ao ela eee seat eee 97,938 132,686  *115,000 
Ground and otherrõrrr L cL lll c c sss sse sss eee 16,975 26 , 875 * 45,000 
Fertilizer materials, manufactured: 
Nitrogen (totalß)ʒ 2 eee thousand tons 870 459 527 
Nitrogenous: 
FIC Shed dere ha oh ot td do 575 568 NA 
F Kd EDE do 1.077 1.091 NA 
PRS ple. mel Lcoq4cüeAxs do 17 18 NA 
Compound and other, do.... 606 714 NA 
iii; 7ꝛ·ꝛͤ0B0;;; eL uu M mE a REL d 8 r 7,558 r 8,271 e 8,000 
Lime (quicklime and hydrated limeeĩĩĩ7ꝛ)ꝛ 190,992 223, * 225,000 
N)“ ee ys ca e M te et 4,484 4,814 8. 807 
%%% Ü Z aie m ey eee a 86,750 89,300 * 90,000 
Pyrite and pyrrhotite (including cupreous): 
lo: 2 IMMER r356,000 1 401, 000 400,000 
Hill ³ ⅛üAü. ⁵ ] ] ²³ſͥ (rx t e, r 280,863 12291. 585 358. 320 
J1ÄÄͤÜͤĩ ˙“˙w «d ðé- ĩð ud ĩ st ee a e 686.868 692, 585 758, 820 
Sulfur eonteeennn?nοnnndd mOSDciWeuedud ue 286. 707 814,338 342. 000 
Quartz and quartzite, un ground 414,868 588,070 NA 
Stone, sand and gravel, n.e.s.: 
Dimension stone: 
Granité ole ocu URL A LO ³oW¹6 8 5,887 135,990 NA 
Marble: olco nc e anc mn ß cine Mete se e: 6,000 41,430 NA 
Syenite (“labrador 40, 106 41.917 * 43,000 
J. ³˙W¹A ORE: thousand square meters 370 280 e 300 


See footnotes at end of table. 
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Table 1.—-Norway: Production of mineral commodities 1—Continued 
(Metric tons unleas otherwise specified) 


Commodity 1967 1968 1969 
NONMETALS—Continued 
Stone, sand and gravel. n.e.s.—Continued 
Crushed and broken stone (unground): 
Dolomité. / i re ͥ ee ĩ é 840,725 888,888  *400,000 
Limes tonnen thousand tons 4.212 4,838 e 4,500 
Nepheline syenite. . .......... 2.2. 2. LLL llc cll ll ll elles 65,210 88,023  *130,000 
Other, including gravel. ............ thousand cubic meters 5,037 4. 800 
Sand and gra veel! 0...- 933 4,7917 NA 
Sulfuric acid (100 percenttnddʒddʒꝛ LL Lc LLL eee 214,147 *261,526 808 , 000 
Talc, soapstone, and steatite: 
Bpground 22 see ee ee K M E LIE aee 79,295 14,955 e 70,000 
G/))öĩÜĩð⁵ ³ B d y y M UE eee 80, 885 76,678 70, 000 
MINERAL FUELS AND RBLATED MATERIALS 
Coal, all grades thousand tons 427 846 892 
Coke- S.V Lue d 8 do.... 802 810 325 
p manufactured......................... thousand cubic meters.. 29,176 r 25,361 80,678 
eat: 
For agricultural us 1,880 9,850 10,000 
Früh e scOAC 8,845 4,060 4,000 
Petroleum Fe ey producta:? 
Aviation id. thousand tons 20 92 124 
CCC cc seo a te ie Sa oe oa do 869 493 538 
Kerosine — c. ot re ie as ualde O... 23 80 101 
Gas/diesel oil. |... 22222222222 eee eee do 1.024 1. 489 1. 581 
Residual fuel olllll]l!! „„ do 1.381 2,100 2,411 
Liquified petroleum gases Oecd 30 25 NA 
Other, unspecified. ............ 2 22 cc cL eee 0-.-. 171 837 876 
Total refinery products... ........ 2 Lc LL llle 2.2.l- do.... 8,018 4,616 5,081 
Total crude oil throughp uk do.... 8,019 4,996 5,268 


* Estimate. r Revised. NA Not available. 

1 According to information available August 1970. 

: 80 ot including nepheline syenite (see Stone“). 
urce: 


nization for Economic Cooperation and Development (OECD; Paris). Provisional Oil Sta- 


tistics, 4th quarter, 1969; also Statistics of Energy 1964-68. 


TRADE 


An export surplus in mineral commodi- 
ties was again registered by Norway in 
1969. Significant increases in exports of 
aluminum, ferroalloys, nickel, copper, mag- 
nesium and cement were mainly responsi- 
ble. The surplus was valued at approxi- 
mately $30 million, compared with $22 
million in 1968.? The total value of min- 
eral commodity exports in 1969 was 
roughly $785 million, of which metals and 
metallic ores accounted for an estimated 81 
percent; nonmetallic commodities, 15 per- 
cent; and fuels (excluding electric power), 
4 percent. West Germany was the principal 
country of destination, followed by the 
United Kingdom, Sweden, and the United 
States. 

Imports of mineral commodities in 1969 
were valued at roughly $755 million, an 
increase of about 12 percent compared 
with the previous year.3 The principal in- 
creases were registered in iron and steel, 
nonferrous metals, and alumina. The value 
of imports of other major commodities 


such as nickel-copper matte, zinc concen- 
trate, fertilizer raw materials, and fuels 
was relatively unchanged from the level of 
1968 although the quantities, in some 
cases, were 5 to 10 percent less. Metals and 
metallic ores accounted for 62 percent of 
the total value, followed by fuels (28 per- 
cent) and nonmetallic commodities (10 
percent). The principal supplying coun- 
tries, with the share of each in the total 
value of imports of mineral commodities, 
were the United Kingdom (16 percent), 
Canada (13 percent), Sweden (12 percent) 
and West Germany (9 percent). Nickel- 
copper matte accounted for about 95 per- 
cent of the value of imports from Canada. 

Norway's trade in mineral commodities 
in 1967 and 1968 is summarized in the fol- 
lowing tables: 


2 Where necessary, values have been converted 
from Norwegian Kroner (NKr) to U.S. dollars at 
the rate of NKr 7.14—USS1.00. 

13 on a revised figure of 3673 million for 
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Table 2.—Norway: Exports of mineral commodities 
(Metric tons uniess otherwise specified) 


Commodity 1967 1968 
METALS 
Aluminum metal, including alloys: 
%ö·§;—ö¹[0⁴.. ↄ½]] :::...... ⅛Ü—⅛ũ.ẽ os ete ee e a 3.788 5. 588 
P ·ĩ˙ê⁰wm ) ( ⁵ↄd m;; ĩð 8 314.918 435. 197 
Semimanufactureeeeeeee „ 7.767 12. 330 
Cadmiùm MESE CR yd yd PS 66 16 
%% A eG Ec c ee Mb UE CM EE 484 §11 
Copper: 
Ore and concentrate 13,168 20,040 
Metal, including alloys 
)) eu esac eee LOL D Lieu Lp ee ees eet 2,005 1,519 
Unwrought 
J ͥ%]ͤͤ ĩ %ͤũͤ;¹ͤ ceteras d K 6. 560 5.449 
Ill ³· dura Ea des dq 8 17.507 16.977 
Somimanufacture ss 2,989 2,516 
Gold, metal, unworked or partly worked. ........................- troy ounces.. 611 1.672 
Iron and steel: 
Ore and concentrate, except roasted pyrite.. .-.------------- thousand tons.. 2,506 2,741 
Roasted pyrité- i. e ß ß Uae Sele ium e EL 128 , 097 189 ,392 
Metal: 
H ĩ² UU ect Oa ³ð2³A 8 6. 879 29,617 
Pig ion. including cast iron 155,346 192,711 
Ferroalloys: 
Ferroman gane 120. 514 143.758 
El.n!.::nnn. - 8 412.571 507. 887 
Steel, primary [orm rr, m Ene us 175,273 163,819 
Semimanufactures: 
Bars, rods, angles, shapes, section 186,578 202,633 
Universalis, plates and sheet 64.274 74.028 
Hoop and ũ ¶VVin nnn ßUi—ü—⏑—Ud— 8 866 3.616 
Rails and accessoriennnnnnnn „ 138 192 
ho). PRSE voor 5,872 6,738 
Tubes, pipes, and fittin gs 21,920 24.498 
Castings and forgings, rough................. LLL ll LL lll ll c Ll lll eee eee 6, 553 6,541 
: Total semimanufactures............... LL cc ccc eee ee Lll loce 285,696 818,246 
Ore and concentratr kk 7,118 6,420 
Metal, including ores: 
NORD cons puce e ³¹ I ³ m⁰mo⁰o⁊ LE 4,015 4,809 
Unwrought. 2-22 cres uu eel ³⁊Z•‚ md 8 532 521 
Semimanufactures.......... 2 c.c LLL LLL lc lll lll cl cese ccce asser ee 188 402 
Magnesium, metal, including alloys, all forms.......................... -. l.l... 80,112 27.070 
Manganese ore and concentrat)00h0 ... 2,351 1,610 
Molybdenum ore and concentrate 502 417 
Nickel: 
Ore and concentrate. |...... 2. LLL LLL cL cl cllc ee nee ee cee ee eee ene r 2,926 4,251 
Metal including alloys: 
JJ ] d ꝙ as owe LRL de DESEE 85 181 
Enwrought.. ot ol REE ee Sr ro e Md UR EeA E 29 ,218 30 , 446 
Semimanufacture nns 289 200 
ä metals and silver: 
Waste and sweep ing kilograms.. 56.531 50. 629 
Metal, including alloys: 
Platinum-group metali.o i See ĩVA ¼T2 cd troy ounces.. 19,901 22.768 
Silvers or Aae m.. ( 8 do. 11,960 51,891 
Selenium, elementalllllnn . value, thousands. . $53 NA 
Silicon, elemental. ͤ0— PH ee ead UE A Ida Es E 14,482 18,387 
Tin metal, including alloys: 
Scrap JJV AAA AA 8 long tons 83 75 
Uengngee 8 do 242 256 
„ ore and concentrate (ilmeniteꝛꝛꝛꝛ)ꝛ c LLL ccc c cca csse esae 849,762 895,987 
nc: 
Ore and eoncentratttnn cc cllc cc cl llc cl eae esee c ssec eee rera 15,361 18. 090 
)) ⅛5vꝰ... m; ñð̊ßß mts S rad ce ei tere 183 268 
Metal, including alloys 
Scrap %% E RU MD cht cM AM EN load 8 407 392 
, 22.22 cece . eee oc wees 37,377 58.701 
Semimanufacture ss 1,683 621 
Other: 
Ore and concentrate nns „„ 12 26 
Ash and residues containing nonferrous metals 40. 728 86.577 
Oxides, hydroxides, and peroxides of metals, n. e. 2222. 2. 595 2.029 
Base metals, including alloys, all forma 227 87 
NONMETALS 
Abrasives (grinding and polishing wheels and stones).....-...-...--------------- 1,055 1,205 
%%% he eee 6 ee he ᷣ y ia mk 88 612,969 840. 596 


See footnotes at end of table. 
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Table 2.—Norway: Exports of mineral. commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 
NONMETALS—Continued 
Clay 5 
fractory (including nonclay bricks). )))) 6,181 11,023 
NonrefractorrꝶUF,jnnnn3n cll ee ene ee nee nee value, thousands. . $51 1,146 
/ ] ũ e Cf ĩ⅛ ee ee tees exusta UI ? 07. 095 181. 148 
FE zer materials 
Manufactured: 
Ning ]⁰ð˙ ²oÄꝛa a aque RMEE thousand tons 898 NA 
Food““. ese x. was mer RUE do 4 8 
G3!“/ EE ñð ß d kk dd kt ß a a AU mas do 270 NA 
C177 ·¹wↄ⁊ ²ũ ͤ»ͤmu! ema ³³éê“é’ esa ⁵ð K 8 do NA 
Graphite, natural, «² id ↄ : Ad eode ee E E 7,875 8,695 
Lime oe pee eee See Sena Dec LATI DO LEA cma 669 46 
1! ³ð ĩ ⁰¶⁰⁰⁰ ⁰y ⁰ NOR ME 4.484 4.814 
or o SN RAN GEBNMM M NM D cc E ks 238 522, 202 
Sodium and potassium compounds: 
Caustic $0082. ß! ß me EC EL E 5,042 NA 
ak ͥꝙ⁰ßdddd ⁰ ⁰⁰ y ³ ELMO ERU 24. cu 
Stone, sand and gravel: 
Dimension: 
Crude and partly worked: 
Marble and other ealeareoouuiu nn 2,572 5,474 
ete RH ETE 47.827 47.710 
/ code ⁰⁰ͥdſſ .... 50,817 84 
Worked, all r ðiâddddddſ ⁵ðĩj OT UCM E RES MS ñ? 7 164 
hh ↄ AAA ne Ee dee Ke 91.084 95,474 
ravel and crushed rocdlllll));h“ t eee eee 8, 759, 440 
LAmeatoné . or 0 ͤ, ² mmw. mD... ⁊ Wo mmw; ⁊ę ß mhk ⁊ð 86 14,782 14,285 
and GUSrtEltO 2225 oe eit Sa A Ad E 7,359 6,374 
d, excluding metal bearinn nnn 1,756 126 
Sulfur: 
Sulfur diotidé. eects eau omaes mxAET AA cece dS ERE 3.752 5,640 
Sulluric acid. ↄ˙»¹1Üw̃ ³- ddddddddddddddſſſſß uu LR one E 68,715 NA 
Talc, steatite, „ Pop ³ð epoSR 76,109 72, 950 
Other nonmeta 
Caoa and ydroxidei of magnesium, strontium, and berium. . .............. Bd Na 
FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural. ............... „„ 1,886 6,408 
Coal and coke, including briquets: 
Anthracite and bituminous coal. ............... LL ccc LL LL LL lc c Le l.l ele 140,858 67,478 
Coke and mice 48,794 125,016 
Peat, mews peat Driquela. oo uoce pae LE eerESEeR EE ee cases ese ERAS EUG 
Petroleum refin e 
Gasoline, inclu ne, CR 198,066 254 , 491 
Kerosine and t Jõ ² ³ ¹imm % . mw; Dsded cio au CE EI d. 7,406 2.489 
Distillate fuel jet J!! ⁵ðiZ 975,678 1,288,272 
Residual fuel O06 2 lae ⁵³² e mm EE qud aque n EI E 
Tiquenec p petroleum qui. — . e cese c ME 21,652 15.565 
LubreanU- o tees eco ͥẽͥêe ——·˙ A...... eu Qi qu i 20,891 21. 885 
Bitumen d ⁵ ꝗy ñ ñ ⁰—᷑ r EFE Em sues ee 844 162 
Mineral tar and other coal, petroleum, or gas derived crude chemicals. ............ 21,849 22,116 


* Revised. NA Not available. 
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Table 3.Norway: Principal destinations of selected mineral commodity exports, 1968 


(Thousand metric tons) 


Commodity Quantity Commodity Quantity 
METALS METALS—Continued 
Aluminum, unwrought, total |.......... 435 Iron and steel—Continued 
ee RA m PASA 148 Steel, primary forms, total 164 
West Germany. ...... S 96 Denmark. a LSA 60 
dot woo oc QT 81 Netherlands 49 
Iron and steel: Ilmenite concentrate, total.............. 396 
In OPES SINE ( aires 2,741 West Germany e 223 
o Lacon ce D aec 1,569 Italy. onc aee e um „ 95 
United Kingdom 954 United Kingdom 70 
R T M CERDOS: e 193 Magnesium, unwrought, total... ....... 21 
S) eee 57 West Germany LL. 19 
Wali 56 United Kingdom.........-.-... 222 3 
Wont LIGNE. n amende nass 29 Nickel, unwrought, total 30 
e acean eeduazs 329 United States... «< «occntcadcdésauote 10 
United Kingdom............... 108 T 6 
E 7 iioii 5-3 96 re, i Nr 5 
Ferromanganese, total. ............ 144 United KingdGomi..........csnddsuce 4 
West Germany. ne one 45 Italy; 522062022. 2522-. CQ ABE 2 
United Kingdom 20 NONMETALS 
Belgium- Luxembourg MED IX 18 Cement, total... .cacmnccccoudsucanuee 841 
Naias 12 Un...... l 289 
Ferrosilicomanganese, total . ...... 132 United Seat „„ 266 
West Germany 50 Pyrite, unroasted, total. 522 
United Kingdom 22 West Germany a. 422 
ooo docu eee 15 MINERAL FUELS AND RELATED 
Other ferroalloys, total_____________ 47 MATERIALS 
United Kingdom... ........... 13 Petroleum products, total... ............ 1,533 
West uber M aigue E dat — s 9 o AA 1.011 
ccc ee se RE 8 United Kingdom.................. 210 
e Estimate. 
! As reported by countries of destination. 
Table 4.—Norway: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 
METALS 
Aluminum: 
f oi ete be ene ⁰⅛:m². -ͤ˖-=.k;; ͥ⁰ ⁰ x E MEE E 84,843 37.096 
Oxide and hydrox ide 2. LL LL LL LL LLL cL eee eee eee 102,091 932,244 
Metals, including alloys: 
HORUM oes ð . ]ĩͤ2WW suos da ĩͤ ͤ k ß 299 587 
UNWroughts Ä 6 A ⁰⁰ꝗyꝗ eee loses db ĩ A e iE 12.897 21. 583 
Wimme”. 8 , 10,489 
Antimony metal, including pres indir AIL TOF oo odes cuc KK ra quu iaa eie 121 
Arsenic trioxide, pentoxide, JC ;.; yr ß eae E 88 107 
Chromium: 
Chromite sooo. cin ees aai ] ] . y ß Ede tee 68,016 69,617 
% cc NM CC ²⅛˙ 0. CT Op MR é PRAE 184 179 
Cobalt: 
Oxide and h ð⁰”ͥ cert Uc ³ AAA ]ꝛ . ana dama e Es 2 8 
Metal, „including alloys e ⁵ðdddddddddddſdõ.dãÿ(/ cbs 8 1 
Copper metal, including alloys: 
z M MD 8 55 
Unwrought.. 2-252) elm oe eee deci 8 8,986 8.660 
Semimanufacture ss 23, 128 20,553 
Gold metal, worked or partly worked. .............................. troy ounces.. 55,254 54,881 
Iron and steel: 
Ore "us enen -- —ydßdßddßdßd A wx Ed Ee 7. 728 18,854 
8% ³¹˙¹ ³ é ðZ/ſdſ Made EE x ME 24.021 12. 956 
Pig iron, ferroallo: : and similar materials___..._._........---------------.--- 19,968 20,266 
Steel, primary r ² ] ↄ o ¹ tence d 56, 698 64,226 
Semimanufactures: 
Bars, rods, angles, shapes, sectionnnsss 284,780 230. 622 
Universals, plates and sheet „C 465,625 449,714 
Hoop ONG /// be tdoeuunceuwotes Gut neces 73.247 66.672 
Rails and accessories... sss „„ 6,567 „029 
hii. EM wü.; ẽ⅛ ¾ d ] ee ñĩð jm yd ß y RUPES EMEND , 024 8,820 
Tubes, pipes and fittings |... 2.222 cc ll Llc l „„ 66,076 70,148 
Castings and forgings, rouge 607 58 
Total semimanufacture ns 855,926 8382, 592 
%;’ ⁵⁰ ] ³˙ꝗ ³ A ]⁰¹·.wmꝛᷣ 7ꝛr. ³ x 992 1,485 
Metals, including alloys: 
f aa aa ²]o·¹A.. mA ce ⁊ MENU 81 113 
h ³˙»¹˙wü A ee Secs dec UE D LE NU cur 11,784 10,444 
mme LwacDuueUumanqemEd ced a SE ED EE ; 1,252 
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Table 4.—Norway: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 
METALS8— Continued 
Magnesium, metal, including alloys, all form 96 268 
Manganese: 
re and concentrate 584,704 650,682 
JJJJ%%CF‚‚ͤ))“.““!““!“!.. ðAA ĩð K k EE S EE 221 310 
J7J0/õöÜ%5 1 cL g ⁵ ..... kk D MM 76- pound flasks. . 609 75⁴ 
e metal, including alloys, all forma S 
ickel: 
Matte, speiss, and similar materials 52. 833 71,710 
Metal, including alloys: 

Jr to de a et ama dL ĩð2 88 190 691 

e ß e Ou d ML EE 230 91 

Semimanufacture s. 350 305 

n metals and silver: 
Waste and swee ping kilograms. . 10 244 
Metal, including alloys: 
Platinum-group 111 y D uie eee troy ounces.. 2,701 8,633 
SIVE, oon EE AE ĩ dàd 88 thousand troy ounces. . 3.142 2,610 
Tin, metal, including alloys: 

) AVV long tons 16 24 
Unwraüghlit- . ß e TE do 571 647 
Semimanufacture s do 422 459 

Titanium: 
Ore and concentrate.. .-------- ĩ ð]ii ] md 219 142 
Jojo «pr PE !]!!! ³ĩ·0. ] ͥ ðVͤ ͥ⁰ ⁰ mk a a e a! 1. 124 964 
Tungsten, metal, including alloys, all form ꝛeꝛ 2.22 lll lll c2 c. 3 2 
Zinc: 
Ore and concentraté. 3. o.oo oo ek 2 81.548 118,015 
a dd dudas. qose Gen mapu M RE 1,059 
Metal, including alloys: 

Scrap J TT" xr 1.708 2,780 

Unwrought ²ð⅛²” ⁵˙ 0!—o]wꝛ ⁊ ͥ F m ee a a oe dm RE 1,597 2,650 

Semimanufactures......... 2 LLL Lc Lc LL LLL acc LLL LLL cac ecl eL esee ce clc ee 1,978 1,233 

Other: 
Ore enen ]ð ⅛ è . xRduH E CE 256 982 
Ash and residues containing nonferrous metals 241 174 
Oxides, hydroxides and peroxides of metals, n.e.s_........-.........-.--------- 307 $84 
Metals, including alloys, all forms: 

Metalloids ˙ lude p M aaa VE ; E di t e M 12) 49 

Alkali, alkaline-earth, and rare-earth metals 33! 

Pyrophorié alloyB.. s ł rr e we RES cos dic 3 3 

Base metals, including alloys, all forms, n.e.8_...........-..--.-..-------- 286 891 

NONMETALS 

Abrasives: 

Pumice, emery, natural corundum...........---.-.-----------.------------- 423 899 

Grinding and polishing wheels and stones_._..........-.-.-...--------------- 727 629 
5ſßuV».. ] ꝛ¹¹ i ð ͤ d ⅛ 9 ⁊ð-u ] ðͤͤ dy ͤ·oĩ-⁊B rr y e tacslewea tee 5,683 4.725 
Barite ndert We ort Mad ead ud deme RE du 1,187 16,327 
Boron materials: 

Crude, natural borates: c ⅛⁊ð è ͥ eʃu—ꝛ— 8 690 550 

Oxide . ]]̃ßxꝝxꝶhqo ] mm ee eh ⁊ð y 211 299 
1117 ̃ ͤ ſꝗꝙ ¾˙ ]]) ³ð—AA. ĩð dd tu e ĩ dd ⁰ꝛ Ee 7,055 7.954 
F "OR ³ ⁰ Ü ¹wü. V ⁵ 7,831 1,681 
Clays and clay products: 

Crude clays: 

Fuller’s earth, dinas, chamotte.___........-.---_.--------------- +e 1,971 2,204 

Pf ̃ ˙·ꝛ⅛¾mdů S ð⅛ð⁊-d ] ͥ ͥ⁰fydmdsk kr UE EAE 67,751 73,923 

Other ONCE SWEET POE REN INE aaa AL aad 41,979 47.267 
Products 

Refractory (including nonclay brickas)))))ʒ-ß/̃ 36.367 22.787 

Nontfeffeto‚‚õhhhhkk mm mm RE value, thousands.. $3,260 $3,053 

Cryolite and chiolite.....-oeeueucedtesszwiDezence$es8RAexeA E We e RAE ma RR ten 4,315 4,432 
Diamonds: 

Gem, not set or strung..............-...- LLL eee carats.. 10,000 210,000 

It ð⅛˙/ / ³ðW // ea eee ee oa ek Hans Vee do.... 40,000 ........ 
Diatomite and other infusorial earths. __.......-...-.-..----.------------------- 5,043 4,234 
Fs ] U ⁵ ⁰?U dd ³ d a mm ARE NER d i m ace 18 2 
Fertilizer materials: 

Crude: 

Niese “ ]7 « ̊D t ð ee oe adu dre d RUE 816 ........ 

Fee ⁵ð]ðV peu ode SE cd pa ac E 238,569 318,551 
Manufactured: 

% ↄ ].. ͥͥ Af ] ² ] ² ꝛ˙--...... ]³ꝛ . 6¼)xꝶ vr 816 667 

Phosphate. -o nocere ROE ERES E ad ake ecues sheet MEE Eq ul em 6,763 9,410 

Potassic eiroet rae aa e e Qu. 177,968 193,808 

e ß AE E E ud cu ß eek 21,638 7 
ii.... ꝛ E E E M PE y 5,503 67.858 

FIuOMmpal:.2o2d2 oe 5 ie cwec ce de ee ee eet eae y Bae ued teat 2,421 2,819 
Graphite; Natural 2.6.4 www:... a wt ͤkkßd kk. y 8 386 347 
Gypsum and plasternxddsSdsdSslsnsnnn0O— s LLL LLL LLL LLL en ee een nee 96,827 138,618 
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Table 4.—Norway: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 
NONMNBTALS— Continued 
)))!!! ⁵ ⁵ ZZZ —ee T 13.941 18.021 
JS Re E EID mu ecR the es Sous ð d ͥ⁰ʒd I D ,948 5.129 
Mica, r ⁰ 4,918 5,660 
Pigments, mineral 
Natüral, Crud@ ß ß d ete ua mid qM mE 887 483 
Iron oxides r y Ec IE 1,861 1,927 
Precious and semiprecious stone, except diamond, including synthetic stone, dust and 
OWdéT. oon oe ꝛ ²³²¼½: cere ew ĩ K Vd dc kilograms.. 306 
Salt and brine- ³·ü. ²˙·n AA ĩ³² ³ 5³ohH· m. ĩ;ͤ. . dam RS 68,641 322. 646 
Sodium and potassium compounds: 
11711 onze ore ĩ⅛² Add ] ¾˙0½ . ð . amc tae c eie 13,106 19. 469 
Caustic potash, sodic and potassic peroxidezn nn 1,478 1,327 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
/ ↄ ͤ˙- AA BOSSES ERE LEES C dE 286 279 
% G ſ Dm . 8 1,884 2.559 
P ð³²»uä « wrd yy y y d LE EE E 374 1. 445 
Worked; r ðZſꝙã ̃ k- y ces cn sence tSakene 792 832 
Deo ³ //ſdſdſſ ⁰k 2. 977 2. 580 
FIIIII%u7 n n C LE c LLL as 1.451 1.181 
Gravel and crushed rock... ......... 2 2. c cc LLL LL cL Lll LLL eee eee eee 14.900 38.727 
III Ä. ]ꝛ ½ꝛ ũ e kk om. ĩ x E ed i 224,631 268.859 
uartz and une“ soda emm ese 48,039 80.071 
nd, excluding metal bearing.................... cL LLL LLL LL LLL LLL 2l lll 2-- 188,911 151,284 
Sulfur: 
Elemental. oon ee ux ˙ͤ ͥ ade ]⁊⅛ ;: ]ĩ;- uade ĩè k EE L E dua 87,751 26.274 
BSulfurié acid... coli ⁵ ]ð xy . 8 1.486 858 
Tale, steatite, soapstone, and pyrophyllituꝶ kk «kk 4.410 6.017 
Other nonmetals, n. e. a.: 
/ ⁰o·ſdſdſͥͥͥỹ́ÿĩſſ ³Q³AA ³ See Puree eL ML EE 69,143 58,646 
Slag, dross and similar waste, not metal bearing 48. 096 58.374 
Oxides and hydroxides of magnesium, strontium, and bariummnmnmnmnn 181 294 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturllll᷑Ck.k.keeekkl..k..... ee eee 1,622 1,279 
Carbon black and gas carbon... _ 22 ee ee ee en ee ee eee ee ee nee 8,829 8,795 
Coal and coke, including briquets: 
Anthracite and bituminous coal... ............... c LLL eee cer lr. 421,575 587,532 
Lignite and lignite briquetnnsn . ]7 . 1433 
Sohn n d ] ͥł /h W dE dms E 680,931 692 , 356 
Peat, including peat briquets and litteeeerrrrõrrr eee 2, 3.660 
Petroleum: 
Crude and partly refi nee”. „ thousand tons.. 3.192 4.926 
Refinery products: 
Gasoline (including natural)... ) do.... 596 480 
Kerosine and jet fuel............ 2.222 cL LL Lace LLL Llc Lll Ll s Lll. do...- 825 287 
Gas, hydrocarbooM⁸nnn eee eee value, thousands. . $4 
Distillate fuel oil... 222.222: 222-2 eee lll l.l. thousand tons 2 822 1,101 
Residual fuel oll... Vv ot ee ß eee eke ke C ade we do.... ' 1.067 
lll: ³ðͤ ĩð2 AME do 55 57 
Other, nnn A eee aee do 272 485 
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Table 5.—Norway: Principal sources of selected mineral commodity imports, 1968 
(Thousand metric tons) 


Commodity Quantity 
METALS 
Aluminum oxide, hydroxide, total........ 932 
h 274 
FF 236 
CPP 179 
. Ü A Cet HE 135 
Iron and steel: 

. eS ee 70 
| 11 ,g 9 PE eee 46 
Po a ce E ESI 22 
Manganese ore, total............... 651 
K 252 
ro A 124 
Republic of South Africa s 94 
DES EMA Aa SEE 51 
Steel, primary forms, total. ......... 64 
rere 56 

Semimanufactures: 
Bars, rods, sections, etc., total... 231 
West Germany.......... = 66 
i ˙ A ⅛˙ . 53 
. A CERE 37 
Sheets and plates, total 450 
West Germany............ 108 
United Kingdom 100 
U 65 
een . 78 
. ˙ VA .. ... 78 
Zinc concentrates, total. 113 
Burgi: Lola Me bemne p ueknxdmseoda 65 
Derne 27 
ET N RM ͤ :: AMPH Y TZ 21 


1 Excluding liquefied e ee gases. 


Commodity Quantity 
NONMETALS 
Fertilizer materials: 
Phosphate, crude, total............. $14 
F 137 
| evacS adu batum nS 59 
pro LECCE UIN ORE ULT ae 44 
b 41 
Potassium salts, total 194 
— m My R ET: 85 
% c 3 ˙ dad 58 
Mn 31 
MINERAL FUELS AND RELATED 
MATERIALS 
. ² ˙ A 8 538 
. o denda nbezeREeZÉ 246 
United Kingdom...... eb a dian Uo do dian o 142 
POMMES |. wo arb diia Elta Mn a SERO 86 
% 0 2 692 
G kh oeR enano HT eaD 502 
Wet Germany... s ARMES 112 
Petroleum, crude, total. ............. — n 
U S 1,192 
z cc couoeanaaudSmGunmsem 1,189 
ota t.c HER LUI iol d 676 
Muscat and Oman. ................ 561 
ISGM SL cb ͤ AAA K 495 
C P 405 
ee Se ee pr 263 
Petroleum products, |, NES PS 3,427 
RIG A A ˙ a) CO 1,179 
YA D Eee AAT 377 
FDF A 373 
renne, aane ine er md dh 327 
DDr ͥͤ‚‚ da nares ERG 231 


COMMODITY REVIEW 


METALS 


Aluminum.—The Norwegian aluminum 
industry continued to expand in 1969. 
Compared with 1968, imports of alumina 
increased 6 percent, while production of 
primary metal rose 7 percent and there 
was a 10-percent gain in exports of ingots. 
Exports of aluminum ingots were valued 
at $245 million. 


A/S Ardal og Sunndal Verk (ASV) re- 
mained the major producer, accounting for 
almost 50 percent of Norwegian production. 


The company also produced 28,000 tons of 
aluminum semimanufactures and finished 
products from five fabricating plants in 
southern Norway. ASV smelters at Ardal 
and Sunndalsgra were the largest in West- 
ern Europe. 

Norwegian productive capacity for alu- 
minum was expected to increase to at least 
637,000 tons annually by 1972 and to more 
than 700,000 tons annually by 1974. At 
yearend 1969, capacity installed, under con- 
struction or planned by the various produ- 
cers was estimated as follows: 


Producing company and plant 


4 - a o "n m «D "D D CD GP "e qD GP UP aD co "b 4D 9D UP db db We CP Gm 4 nen "P AP 4 oc ooo a 


A/S Ardal og Sunndal Verk 
Ardal 


Annual productive capacity 
(thousand metric tons) 


Under 
Installed construction Planned 


F 116 52 — 
CREAN 120 ius M" 
e 29 Sas se 
— € 86 ens EI 
sigue es oa Bone 80 70 
CFF 90 20 zes 
C 60 . 10 
V 84 IN wae 

585 102 80 
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Future increases in productive capacity 
were uncertain, partly because of construc- 
tion of large smelters in the United King- 
dom and West Germany and partly be- 
cause the cost of additional electric power 
in Norway was expected to rise. As the 
more economical sources of hydroelectric 
power have already been tapped, alternative 
sources of energy were being considered. In 
1969, a report by the National Energy 
Council recommended that thermoelectric 
power be used to augment the national 
supply, with construction of nuclear pow- 
erplants as soon as economically feasible. 


Cobalt.—Increased production of cobalt 
from the Kristiansand nickel refinery was 
exceeded by exports, which rose to 960 tons 
in 1969. 

The refinery was expected to receive 
shipments of cobalt matte from Uganda in 
1971. The matte was to be produced from 
cobaltiferous pyrite stockpiled at Kilembe 
Mines, a subsidiary of Falconbridge Nickel 
Mines, Ltd. The Kilembe stockpile was 
reported to contain 700,000 tons of pyrite 
with a cobalt content of 1.3 percent. 


Copper.—A 40-percent rise in production 
and a 75-percent increase in exports of 
copper concentrates in 1969 were mainly 
due to a full year’s production from the 
new Tverfjellet mine near Hjerkinn. The 
mine was producing ore at the rate of at 
least 400,000 tons annually, which may in- 
crease to 600,000 tons annually in 1970. 
Crude ore reserves were reportedly in- 
creased to 14 million tons, about 75 per- 
cent more than the figure reported in 
1967. Copper content ranges between 0.7 
and 2.0 percent. The mine was operated 
by Folldal Verk A/S, a subsidiary of A/S 
Borregaard. Concentrates of pyrite and 
zinc are also produced. 

A 10-percent increase in production of 
copper concentrate was also reported by 
A/S Sulitjelma Gruber, the other major 
producer. Output by the company at Fau- 
ske was 21,700 tons of copper concentrate 
in 1969, and exports of blister copper in- 
creased. about 5 percent compared with 
those of 1968. 

The Borregaard company may begin 
mining a copper deposit at Repparfjord, 30 
miles east of Hammerfest, in 1973. Crude 
ore reserves were estimated at 10 million 
tons, with an average copper content of 0.7 
percent. 

In Finnmark, the Bidjovagge deposit of 
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cupriferous pyrite was being prepared for 
mining in 1970 by A/S Bleikvassli Gruber. 
Initial production was expected to be at 
the rate of 250,000 tons of ore annually. 
Crude ore reserves were reported to be 5 
million tons, containing an estimated 1.5 
percent copper. 

Another deposit of cupriferous pyrite 
was being developed in the Grong region 
of North Trgndelag Province. The deposit, 
located near Joma about 28 miles north- 
east of the Skorovas pyrite mine at Nams- 
skogan, contains proved ore reserves of 15 
million tons with average metal contents 
of approximately 1.5 percent copper and 
0.8 percent zinc. Production was expected 
to begin in 1972 at the rate of 250,000 
tons of ore annually. The developing com- 
pany was A/S Grong Gruber, owned 50 
percent by Elkem A/S and its subsidiary, 
A/S Sulitjelma Gruber; other participants 
were A/S Sydvaranger and A/S Ardal og 
Sunndal Verk. The property was leased 
from the Government. 

A 20-percent increase in production and 
exports of refined copper in 1969 was due 
to increased output from the Falconbridge 
refinery at Kristiansand. 

Iron and Steel.—Production, exports, 
and domestic consumption of iron ore in 
1969 were close to the relatively high lev- 
els of 1968. Expansions of production facil- 
ities at the principal mines, in progress for 
the last 3 years, were apparently completed 
by yearend. The pelletizing plant of A/S 
Sydvaranger was completed in September, 
produced 260,000 tons of pellets by year- 
end, and was expected to produce at ca- 
pacity (1.2 million tons) in 1970. Sydvar- 
anger remained the major producer with 
an estimated 63 percent of the national 
output, followed by the Rana mine (20 
percent), the Fosdalen mine (10 percent), 
the Rødsand mine (4 percent), and other 
mines (3 percent). Production of byprod- 
uct magnetite at the Tellnes ilmenite mine 
was expected to increase to about 50,000 
tons annually under the expansion pro- 
gram started by A/S Titania. 

Export prices of iron ore, as negotiated 
by A/S Sydvaranger for shipments in 1970, 
were reported to be 10 percent higher 
than those of the previous year. This re- 
versed a 9-year decline. 

Ferroalloys.—Output and exports of fer- 
roalloys continued to increase. Exports in 
1969 were 11 percent above the level of 
1968, mainly because of a 44,000-ton in- 
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crease in shipments of ferromanganese. 
Ferrosilicon remained the leading commod- 
ity, with exports of 346,000 tons in 1969. 
The value of all ferroalloys exported rose 
to nearly $86 million. 

Production capacity for ferrosilicon was 
increased in 1969 by the completion of a 
35,000-ton-annual-capacity furnace by A/S 
Hafslund at Skjeberg. The new ferrosilicon 
furnace being constructed at Salten by 
Elkem A/S (formerly Elektrokemisk A/S) 
was nearly completed and will double the 
Output capacity at Salten Verk to 80,000 
tons annually. Christiania Spigerverk (CS) 
planned to expand ferrosilicon production 
at Svelgen by building a new furnace at the 
company's Bremanger works. CS also pro- 
duces ferrovanadium and silicon metal at 
Svelgen. 

A 25,000-kilowatt furnace for production 
of silicon metal was under construction at 
Kopperà by A/S Meraker Smelteverk, a 
subsidiary of Union Carbide Corp. The 
cost of the project, including new port fa- 
cilities, was reportedly $4.7 million. Com- 
pletion of the project was scheduled for 
mid-1972. In addition to the Meraker firm, 
silicon was also produced at the Fiskaa 
works of A/S Elkem. Exports of silicon 
from Norway increased more than 40 per- 
cent in 1969, to 26,000 tons valued at $7.8 
million. 

$teel.—Onutput of crude steel in 1969 ex- 
ceeded the 840,000 tons of effective capac- 
ity reported for Norway by the Organiza- 
tion for Economic Cooperation and 
Development (OECD). Exports of steel 
products were close to the levels of 1968, 
but imports increased by more than 200,000 
tons and apparent domestic consumption 
rose to an estimated 1.5 million tons. Inad- 
equate rolling facilities for flat products 
continued to hinder Norway's self-suffi- 
ciency in steel; large quantities of slabs 
were exported to Denmark and the Neth- 
erlands for rolling and return to Norway, 
and imports of plates and sheets increased 
to a record total of 540,000 tons in 1969. A 
sharp increase in imports of iron and steel 
pipe also occurred—from 70,000 tons in 
1968 to 141,000 tons in 1969. 

The State-owned steelworks of A/S Norsk 
Jernverk at Mo-i-Rana continued to ac- 
count for the bulk of crude steel produced. 
CS, the other major producer, was re- 
ported to be expanding production capac- 
ity at Oslo to 180,000 tons annually. 

Magnesium.—The record output of 
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magnesium in 1969 reflected strong foreign 
demand, as well as increased production 
capacity. Exports of magnesium were val- 
ued at $19.4 million, 24-percent higher 
than in 1968. Norsk Hydro, the only pro- 
ducer, had increased production capacity at 
Hergya to 36,000 tons annually in 1968; 
this was increased by an_ unspecified 
amount in 1969 through technological im- 
provements, and a new process will report- 
edly be used by the company to raise the 
production capacity to 40,000 tons annually 
in the near future. 

Nickel.—A/S Titania continued to pro- 
duce a nickel concentrate at Tellnes. The 
concentrate contains approximately 5 per- 
cent nickel. Increased output was indicated 
in 1969, as exports rose 20 percent to 5,080 
tons, all of which was destined for Fin- 
land. It was not known whether the con- 
centrate was recovered as a byproduct 
from the Tellnes ilmenite ore or was pro- 
duced from a separate mine. Production of 
the concentrate was first reported in 1967. 

Imports of nickel-copper matte from 
Canada in 1969 totaled about 7,900 tons 
less than in 1968, but the reported value 
($91.5 million) was almost identical with 
that of the previous year. The increase in 
production and exports of refined nickel 
(and copper) from the Kristiansand refin- 
ery of Falconbridge Nikkelverk A/S was 
mainly derived from stocks of unfinished 
matte and metal, as the shipments of 
matte were curtailed by a 3-month strike 
in the Sudbury district of Canada. The 
monthly output of nickel from the refinery 
dropped to 1,334 tons in November, com- 
pared with an average 3,300 tons during the 
first 9 months of the year, and to alleviate 
the shortage of supply, 47 air cargoes of 
matte, totaling about 1,600 metric tons, 
were flown to Norway by Falconbridge 
Nickel Mines, Ltd., immediately after the 
strike. 

Of particular significance to the future of 
the Kristiansand refinery was a change in 
the Ontario (Canada) Mining Act in 1969. 
The Act now requires metals derived from 
all ores mined in Ontario to be refined to 
a usable form in Canada. The Canadian 
Government granted Falconbridge a tem- 
porary exemption from the new legal re- 
quirement but directed the company to 
provide refining facilities in Canada by 
yearend 1974 for 51 percent of the ores 
produced in Ontario. This requirement 
was expected to substantially reduce opera- 
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tions at Kristiansand unless new sources of 
raw materials can be found. Norwegian 
output of refined cobalt, copper, and plati- 
num-group metals is also based on the 
Canadian matte. 

Titanium.—Production capacity for il- 
menite concentrates at Tellnes will be 
doubled by A/S Titania, a subsidiary of 
the National Lead Co. The projected ex- 
pansion, costing $6 million, will raise out- 
put capacity to 1 million tons annually. 
The initial phase of the project was ex- 
pected to increase capacity to 650,000 tons 
annually by late 1970. 

The sharp rise in production in 1969 
was accompanied by a 59,000-ton increase 
in exports, most of which went to West 
Germany where a $30 million plant for 
production of titanium pigments was 
brought on stream by Titangesellschaft 
m.b.H. in 1969. The new plant, located at 
Nordenham, uses the sulfate process and 
has a production capacity of 36,000 tons of 
titanium dioxide annually. Titangesells- 
chaft m.b.H., the West German subsidiary 
of the National Lead Co., also operated 
titanium dioxide plants at Leverkusen with 
annual production capacities of 86,000 tons 
(sulfate process) and 18,000 tons (chloride 
process) . 

In a related development, National Lead 
planned to expand the production capacity 
of another Norwegian subsidiary, Titan 
A/S, by 30 percent to 19,500 tons of diox- 
ide annually. 


NONMETALS 


Cement.—Despite evidence of increasing 
activity in the domestic construction indus- 
try in 1969, the rise in output of cement 
appeared destined entirely for export. Ex- 
ports increased by nearly 30 percent in 
1969, with the total quantity exceeding 1 
million tons for the first time. Shipments 
to North America (principally the United 
States) rose to 320,000 tons. 

Feldspar, Nepheline-Syenite, and Quartz. 
—Exports of these commodities increased 
sharply in 1969. Exports of ground feld- 
spar rose by 30,000 tons, while shipments 
of quartz jumped to 91,000 tons compared 
with 6,000 tons in 1968. The increase in 
exports was probably due to the first year’s 
operation of the large flotation plant com- 
pleted at Lillesand in 1968. 

Production and exports of nepheline 
syenite increased for the eighth consecutive 
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year. Exports rose to 129,000 tons, 60 per- 
cent more than in 1968. A/S Norsk Nefelin, 
a subsidiary of CS, was the only producer. 
The rock was quarried at Stjerngy, in the 
Lofoten Islands. 

Fertilizer Materials.—Production of su- 
perphosphate and  phosphorus-potassium 
fertilizers was discontinued in 1969 at the 
Eitrheim plant of Det Norske Zinkkom- 
pani. The company will use part of its 
output of sulfuric acid for the manufac- 
ture of aluminum fluoride. 

Norsk Hydro expected to have a produc- 
tion capacity of 1 million tons of complex 
fertilizers annually by mid-1970, after mod- 
ernization of older plants at Hergya and 
Glomfjord. The company had increased 
productive capcity by 400,000 tons annually 
in 1967 when it completed a new plant at 
Herøya. 

Exports of manufactured fertilizers in 
1969 were valued at $54 million. Calcium 
nitrate remained the principal item but 
the share of complex fertilizers rose to 37 
percent of the total value, compared with 
28 percent in 1968. Norsk Hydro was the 
major producer. 

Pyrite and Sulfur.—Rising production of 
copper-zinc-pyrite ore at the Tverfjellet 
mine appeared to account for most of the 
increase in Norwegian output of pyrite 
concentrates and sulfuric acid in 1969. The 
concentrates were shipped by rail to the 
acid plant of A/S Borregaard at Sarpsborg. 
Production of pyrite increased at the Sko- 
rovas mine of A/S Elkem, to 160,000 tons, 
while output of Sulitjelma at Fauske de- 
clined slightly although production of 
crude ore apparently increased. 

Exports of pyrite in 1969 declined 3 per- 
cent compared with 1968, but prices were 
lower and the total value declined by 6 
percent, to $8.4 million. Imports of ele- 
mental sulfur rose to 34,000 tons. 

Increasing production of pyrite was 
likely to take place from expanding pro- 
duction at Tverfjellet and also the cupri- 
ferous deposits at Bidjovagge in north 
Norway in 1970. Mining of deposits near 
Joma by A/S Grong Gruber, scheduled to 
begin in 1972, was expected to yield 
110,000 tons of pyrite annually. The Grong 
concentrate will be stored under water 
until suitable markets are found. 

Talc.—The processing plant of A/S Nor- 
wegian Talc, at Bergen, was reportedly 
damaged by fire late in 1969, causing a 
loss of production. Repairs were expected 
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to be completed by mid-1970. Exports of 
talc declined to 63,000 tons in 1969. 


MINERAL FUELS 


Coal and Coke.—Production of coal 
from Spitzbergen increased in 1969 but was 
still below 1964-67 levels. Store Norske 
Spitzbergen Kulkompani, the only produ- 
cer, planned to increase’ output in 1970 to 
500,000 tons. Exports remained low, at 
62,000 tons in 1969, while imports in- 
creased to 552,000 tons of which about 40 
percent came from the United States. Cok- 
ing coal from the U.S. was mixed with 
Spitzbergen coal for production of metal- 
lurgical coke. 

Output of coke by Norsk Koksverk A/S 
increased in 1969 but imports of coke were 
also increased to 727,000 tons. Rising de- 
mand from the electrometallurgical indus- 
try led to imports of 269,000 tons of petro- 
leum coke, compared with 250,000 tons in 
1968 and 193,000 tons in 1967. 

Petroleum.—Exploration.—About 15 ex- 
ploration wells were reportedly drilled in 
the Norwegian sector of the North Sea in 
1969, four more than in 1968. An unspeci- 
fied quantity of gas found by the Murphy 
exploration group in Block 2/8, about 140 
miles from the Norwegian coast. In No- 
vember, "important indications" of oil 
were found by the Phillips group in a 
hole named Ekofisk 1A, about 50 miles 
south of the Cod gasfield discovered by the 
group in 1968, but productive potential of 
the well could not be tested because of 
bad weather. The Ekofisk well was located 
near the United Kingdom offshore bound- 
ary, about 185 miles southwest of Norway 
and 200 miles east of Aberdeen, Scotland. 
Evaluation of the well and additional 
drilling in the area was planned for the 
spring. 

Thirteen additional exploration licenses 
were awarded by the Government in 1969. 
Esso Exploration Norway, Inc, and A/S 
Petronord each received four; A/S Norske 
Shell and the Amoco-Noco group each re- 
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ceived two and one was awarded to the 
Phillips group. The Government continued 
to award licenses only for areas south of 
62 degrees latitude. 

North of 62 degrees latitude, Govern- 
ment-sponsored geophysical work was being 
carried out, and surveys in the Spitzbergen 
area were planned with the participation 
of Norsk Polarinstitutt and Norsk Polar 
Navigasjon A/S. Many companies were re- 
ported to be interested in exploration of 
the northern area, which comprises about 
80 percent of the Norwegian Continental 
Shelf. The Government may open the re- 
gion in mid-1971. 

Refining.—Output of petroleum refiner- 
ies increased about 5 percent in 1969, as 
imports of crude oil rose to 5.15 million 
tons. Increased imports of petroleum prod- 
ucts were necessary, however, as inland 
consumption grew by more than 12 per- 
cent. Domestic consumption in 1968 and 
1969 was as follows, in thousand metric 
tons: 


1968 1969 

Aviation ſuels s 188 198 
Gasoline 807 901 
KReros inne 262 811 
Gas/diesel oil ................. 2,040 2,294 
Residual fuel oil“ 2,067 2,343 
Dll re etree ees 615 706 
Total. che es 5,979 6,748 

Source: Organization for Economic Cooperation 


and Development (OECD; Paris). Provisional Oil 
Statistics, 4th quarter 1969. 

Expansion of capacity at the Slagen re- 
finery of A/S Norske Esso was apparently 
completed in 1969 to 86,000 barrels per 
day. Capacity of the Sola refinery of A/S 
Norske Shell was 46,000 barrels per day. 

Norsk Hydro was studying the feasibility 
of constructing a petroleum refinery. The 
proposed plant would have a capacity of 2 
million tons annually and would be lo- 
cated in the southern part of Vestfold 
County. The company was an important 
consumer of oil products, using 650,000 
tons in 1969. 


The Mineral Industry of Pakistan 


By Charles L. Kimbell ' 


Through 1969, Pakistan remained a minor 
producer and consumer of mineral com- 
modities among the world’s nations. From 
the vicwpoint of known resources, only the 
country’s natural gas was of major economic 
significance by world standards. Reserves 
of some low-unit-valuc nonmetals appear 
appreciable. Despite the industry's modcst 
role from the world veiwpoint, it has been 
and will remain of considerable significance 
to the domestic economy, both as a part of 
the base for general development and as 
a limited, but important, earner of foreign 
exchange, particularly in view of the na- 
tion's unfavorable overall trade balance. 

In 1969, mineral industry devclopment 
efforts continued to stress improving the 
nation's self sufficiency, but recognized the 
inability of the country to enjoy gencral 
economic growth without significant imports 
of mineral commodities. In this arca, atten- 
tion continued to be given to providing 
processing facilities for crude mineral im- 
ports in lieu of importing higher unit 
value products. 

The relative imbalance between East and 
West Pakistan in regard to mineral re- 


sources and consumption remained evident 
in 1969. The mineral-poor Eastern area, 
with over half the population again con- 
tributed little to the nation's total min- 
eral production and supplied only a tiny 
fraction of mineral exports. It also received 
a smaller share of imports of these mate- 
rials than would be suggested on the basis 
of population distribution. 

Official Pakistani sources credit crude 
mineral extraction with a contribution of 
only U.S. $39 million ? in current dollars to 
the gross national product of $14,211 mil- 
lion recorded provisionally for the fiscal 
year ending June 30, 1969. (Comparable 
final figures for the previous fiscal year were 
$36 million and $12,943 million, respec- 
tively.) Data on value added as a result of 
processing both domestic and imported 
mineral commodities are not available, but 
the figure is clearly much greater than the 
crude mineral contribution in view of the 
fact that the nation's petroleum opcrations 
alone were expected to add about $202 mil- 
lion to Government revenue, chiefly from 
duties and special surtaxes in the year end- 
ing June 30, 1969. 


PRODUCTION 


Data on Pakistan's 1969 mineral output 
were incomplete at this writing; for most 
commodities, figures were available for only 
the first 9 months of the year. Nevertheless, 
on the basis of this information, it appcars 
that there was a modest upturn in mining 
and mineral processing activity overall, with 
only a relatively few commoditics not regis- 
tering gains. Most notable incrcascs among 
commodities for which preliminary total 
year output was recorded were manufac- 
tured fertilizers, rock salt soda ash, natural 


gas, and crude oil. Among commodities for 
which only partial year data were available, 
gypsum, mineral pigments, and limestone 
rccorded sizable gains during the first 9 
months, and the higher levels of production 
were believed to have prevailed during the 
final quarter. 


1 Physical scientist, Bureau of Mines, Washing- 
ton, D.C. 

? Where necessary, values have been converted 
from Pakistani Rupees (PRs) to U.S. dollars at 
the rate of PRs 4.7—US$1.00. 
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Table 1.—Pakistan: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity ! 1967 1968 1969 » 
METALS 
Aluminum, bauxite, gross weighgnttt 000000u0nenoonMMnonMo 271 890 3, 000 
Antimony, mine output, metal eontenttnnh k 117 84 NA 
Chromium, chromite, gross weighlithhkk cec L ll c2... 26,8378 26,021 * 26,000 
Iron and steel: 
IIIIlllͤĩ A TTCꝗCT cd ͥ sau ua d en m ru 825 76 NA 
Steel ingots and eastingngns 2 LL Lc Ll lll lc cc lc lll - 90,000 100, 000 100, 000 
NONMETALS 
FFͤ˙““uiü—ʃ—. dd ese se owes ee ee 6,301 10,356 NA 
Cement, hydraulic thousand tons. . 2,038 2. 437 2,699 
CVs lc ex mE oases eee eee we ea seek 8 816 565 A 
Clays: 
Bentonité. 2.15 eee tceeus seen este oo eter ³ðV ii dud 38 439 NA 
Fire clay ENCODER ⁰m⁰m wm ROS sp 18,262 21,204 e 16,000 
Pullers earth n. quee 22,57 21,204 
Raon hin ð yd Eme Mee ea scs 2,939 3,082 3, 000 
Fertilizer materials, manufactured: 
Nitrogenous, gross weight 2... cc LLL cc eee ee eee 207,859 188,934 293,637 
Nitrogenous, nitrogen content P 85,241 76,219 124,712 
Phosphatic, gross weight.........-...----------------.------- 5,265 18,834 i 
Gypsum, ers ]⅛ðùͤ yd thousand tons 102 46 136 
Magnesite, crude- h ĩ e d 2,042 1,631 NA 
Natron, manufactured (soda ashas)))))))))) cl Lll cll... 42,958 41,256 48,282 
Pigments, natural mineral, ochers. 22... .... c c LL Lll llle eee 1,139 338 e 800 
Quartz and related materials, silica sand... ........... thousand tons 151 * 110 
Salt: 
N AAA thousand tons 245 327 564 
Marine, evaporateeeeeeteellllclclckcclccccc ee eee do.... 446 571 573 
„ d —————Á do 691 898 1. 137 
Stone, sand and gravel, not elsewhere specified: 
Dimension stone, calcareous, aragonite and ordinary marble 7,060 14,562 * 18,000 
Crushed and broken, limestone and other calcareous 
thousand tons 1,575 1,968 e 2,700 
Other (use not specified), dolomite....................-.- l2... -. 630 12,718 NA 
Strontium minerals, celestite. 2.2 22222 2 LLL cc cL Lc La cc Lee ee ee ee 37 650 e 600 
Talc and related materials (soapstone).. .............. LLL cc. Lc c... 2,649 2,617 2, 400 
MINERAL FUELS AND RELATED MATERIALS 
Coal,allpgrades....... ces stb ie oeoue ues saosiscs thousand tons.. 1.840 1.274 * 1,800 
Gas, natural, Sales. million cubic feet.. 83, 288 91,525 116,923 
Natural gas liquids. .................... thousand 42-gallon barrels.. 42 39 e 80 
Petroleum: 
Crude oll... 22i ar sa. 9 —ꝶ—＋6 Oiideni nni do 8,636 8,305 8,500 
Refinery products: 
ii. eU SV nee M MEE i LE do.... 2,188 2,521 NA 
Kerosine and jet fuel do.... 4,466 5,438 NA 
Distillate fuel oilllg•«½3H g z do 5,043 5,928 NA 
Residual fuel oĩll 2:2... .. 2 cll l lll. ll. Coven 8,496 9,756 NA 
Fü ß os ete ea do.... 387 348 NA 
III.! xu xe Wc sudo PEL 8 do.... 1,676 1,893 NA 
Refinery fuel and losses do.... 1,380 1,724 NA 
Pf! wire eta A do.... 23,586 27,608 NA 


Estimate. P Preliminary. r Revised. NA Not available. 
! In addition to the commodities listed, Pakistan produces a variety of additional crude construction ma- 
terials (clays, gravels, sand and stone) as well as steel semimanufactures and sulfur, but data on output are 


not available. 


2 Data are for urea and ammonium sulfate; ammonium nitrate is also produced, but data are not available 
for this commodity owing to Pakistan Government restrictions. In the year ending June 30, 1965, (latest 
available data) output of ammonium nitrate totaled 76,056 tons (gross weight) with a nitrogen content of 


26,630 tons. 


TRADE 


During fiscal 1968—69,3 Pakistan's balance 
of trade both in mineral commoditv trade 
and in total commodity trade was markedly 
more unfavorable than in the previous 
fiscal year, although not as unsatisfactory 
as that of fiscal 1966-67. Mineral commod- 
ity exports (including reexports) in fiscal 
1968—69 were valued at only about $15.6 


million; mineral commodity imports had a 
value equivalent to $257.0 million. (Com- 
parable figures for 1967-68 were $13.6 mil- 
lion and $210.4 million respectively.) Min- 
eral commodity exports and reexports in 
1968-69 constituted only 2.4 percent of 


? July 1 to June 30. 
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total commodity exports and reexports val- 
ued at $650.2 million; mineral commodity 
imports accounted for 25.1 percent of the 
total commodity import value of $1,023.1 
million. (Comparable total commodity 
trade values for 1967-68 were as follow: 
Exports and reexports—$703.4 million; im- 
ports—$977.9 million.) 

Among recorded mineral commodity ex- 
ports and reexports, refined petroleum 
products accounted for over 55 percent of 
the 1968-69 total as shown in the following 
tabulation: 


Value 
Commodity or (million dollars) 
commodity group 1967-68 1968-69 

TTC e 10.1 3 

Other metallic or es. .2 (a 
Metals, including scrap. ..... .2 .2 
Cement. 2.1 2.6 
Fertilizer materials 2.9 2.0 
Sa... ael 8 .8 .6 
Petroleum producta. ........ 6.5 8.6 
hf eee 1.8 1.6 
„„ 18.6 16.6 


! Officially reported figure; other sources indicate a 
greater value. 
2 Less than $50,000. 
Pakistan's official trade publications do 
not report completely on trade in mineral 


commodities on a tonnage basis; quantita- 
tive data on exports are only partial and 
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Among mineral commodity imports, iron 
and steel, chiefly in the form of semimanu- 
factures, remained the dominant category, 
accounting for over 48 percent of the total, 
followed by fertilizer materials (14 percent) 
and crude petroleum (13 percent), as in- 
dicated in the following summary of value 
of imports of major groups of mineral 
commodities: 


Value 

Commodity or (million dollars) 
commodity group 1967-68 1968-69 

Iron and steel 78.5 124.5 

Other merie, Including scrap. 28.8 16.2 

Fertilizer materials.........- 89.8 86.2 

S/ A ec ISNSES 10.2 18.1 

Crude petroleum............ 85.8 82.4 

Refined petroleum 16.8 19.6 

An.. 88 12.6 16.0 

Total.........------- 210.4 257.0 


on imports, are nonexistent. Table 2, which 
follows, gives partial quantitive data on 
exports of selected commodities. 


Table 2.—Pakistan: Exports of selected mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1967-68 1968-69 
Aluminum, metal including alloys, e ‘cata eaies GO eee EE ames 7 4 
Chromium, ores and concentrates H — 2. 2. clc cL Lc ccc ecl ee cre ecl 2,529 1,100 
Iron and steel, &eTÀD-— 2s «cosh bo ce see See setae 6,018 8,802 
NONMETALS 

17 ⁰“¹˙]. yd y ee Ord 8,983 2,756 
Cement, hydraulic ? (portland on): 2-2-0 184 , 909 218,694 
Fertilizer materials, nitrogenous ? (urea only). ............... lc lll cl ll l.l. 8,846 20,858 
GVDpEUM.. ͥ kecuRC SV MEN ces eee xD ĩ—.ꝛĩð é y 8 7, 875 4.978 
( ³˙AnAſſſſſ ee te ĩͤĩ ( ĩðͤ Oe Nee a S 84,716 127,911 
Stone, sand and vel :? 

Dirne ⁵ cd ĩè yd ³ĩ d ]ð ĩðͤ SEIS. VE SE * 6,881 7,987 

Os se DM EE MT HN RC rcd y 8 266 
MINERAL FUELS AND RELATED MATERIALS 

COM) SER Cc 450 819 
Petroleum refinery products:“ 

if... esae aed aeS thousand 42-gallon barrels.. 102 108 

Kerosine and jet fſuelũl ll o NM 14 (4) 

Distillate ue ER do.... 184 149 

Residual een messi eme duele. do.... 12,568 6,056 


t Revised. 
Commodities listed had a total value of $13,181,893 in 1967-68 and $8,146,026 in 1968-69; these were 
about 96 percent and 52 percent, respectively, of total mineral commodity exports on a value . Quanti- 
tative data on commodities accounting for the balance of mineral commodity export value were either totally 


unavailable or significantly incomplete. 
2 Officially re 


figures; other sources indicate considerably 1 


r exports 
2In addition to commodities listed specifically, additional materia rials classified under these major headings 


were exported, but only value data are available. 
* Less than !4 unit. 


5 Quantities given are only a part of total exports of residual fuel oil; value for ton 
ue for this commodity for 1967-68 and 


percent and 39.7 percent of total recorded va 


reported was 76.4 
968-69, respectively; 


quantity data corresponding to remaining values are not reported, and variation in unit value for this com- 


p 
modity shipped to differing destinations 
other destinations. "7 


so large that unit value cannot be used to estimate quantities to 
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COMMODITY REVIEW 


METALS 


Aluminum.—Although the Governments 
of Pakistan and Iran concluded an agree- 
ment with Reynolds Aluminum Corp. 
(United States) for erection of a 50,000 
ton-per-year aluminum plant at Arak, Iran 
in March of 1968, through yearend 1969 
work had not been started on this facility. 
However, the joint venture project, in 
which Pakistan was to have a 10 percent 
share reportedly was still under considera- 
tion at this writing. 

In an apparently unrelated development, 
Pakistan recorded the production of 1,936 
tons of bauxite in the first 9 months of 
1969, indicating a possible annual total of 
3,000 tons. No details on disposition of this 
bauxite are available; it does not appear in 
official export statistics. 

In October, it was reported that the 
Canadian Government had agreed to fi- 


nance a feasibility study for an aluminum 
smelter in Pakistan. The raw material 
source, however, was not specified. 


Chromite.—Despite continued advances in 
the world market price for chromite owing 
in part to restrictions on the Southern 
Rhodesian mine product, Pakistan's modest 
industry apparently showed little if any 
upturn in production; extrapolation of out- 
put data for the first nine months of 1969 
indicates that production was virtually on 
a par with that of 1968. 


Pakistan's chromite reserves reportedly 
total over 3 million tons, but the grade of 
this reserve is unreported. 


The following data on Pakistan's chrom- 
ite exports reported in official sources in- 
dicates the distribution pattern of such 
shipments in recent years: 


Japan Netherlands Poland Total 
July 1, 1966-June 30, 1967. 10, ooo 8,200 18,500 
July 1, 1967-June 30, 19689 529 — Skewes - ———— ERE 2,529 
July 1, 1968-June 30, 1969... 9“99 . 1,100 LL... 1,100 
July 1, 1969- December 31, 1969. 8,300 | | ..... 22,600 25,900 


Unless additional quantities of ore were 
exported during 1967, 1968, and 1969, and 
were not recorded in official export data, 
an appreciable stock of chromite is appar- 
ently available in Pakistan. There were 
public press reports in Karachi in Septem- 
ber indicating that such stocks did exist and 
that they totaled on the order of 30,000 
tons. These reports indicated that the stocks 
would be exported to Czechoslovakia and 
North Korea, but other sources indicated 
that the bulk of this stock had already been 
contracted for export to a United States 
firm. 

Iron and Steel.—Available reports indi- 
cated that the 1.2-million-ton ingot steel 
production target for the final year (1970) 
of Pakistan’s third 5-year plan would be 
deferred to some point in the fourth 5-year 
plan or beyond. 

A feasibility study for a 1-million-ton-per- 
year steel mill at Kalabagh, West Pakistan 
was released by a Soviet Government study 
group shortly after mid-year. Results of the 
study were unfavorable for erection of 
such a facility, chiefly owing to the low 
(33 percent) iron content of the Kalabagh 


ore, which was to be used for at least a part 
of the furnace charge. The Soviet report 
suggested as an alternative that Pakistani 
authorities examine the possibility of a 
coastal plant on the Arabic Sea near Kara- 
chi to utilize imported ore and coke. Near 
yearend, an agreement was signed between 
the Soviet Union and Pakistan for a study 
of this proposal to be conducted by Soviet 
technicians. Similiar studies have been con- 
ducted by several groups in the past, but 
none reached fruition. The most recent 
study was conducted by International Con- 
struction Company of London, and postu- 
lated a 500,000-ton-per-year mill at a cost 
of about $550 million. Subsequent to the 
release of this report in early 1969, it was 
suggested to Pakistani authorities that a 
smaller facility than that proposed by the 
British consultants, specifically one of 
160,000 tons per year, might prove economi- 
cally sound and easier to finance if it were 
to employ the Hojalata Y Lamina (HYL) 
process which uses natural gas as a reduc- 
tant for steelmaking, a process not con- 
sidered by the original consultants. 

In East Pakistan, there were indications 
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that the 150,000-ton-per-year Chittagong 
plant was not operating economically. Plans 
were announced in February 1969 for erec- 
tion of a second plant, with an annual 
capacity of 500,000 tons and for expansion 
of the existing plant to 250,000 tons per 
year. Though yearend, however, there were 
no reports indicating efforts to finance these 
ventures, much less to initiate construction. 

Uranium.—In late 1969, it was announced 
by the Chairman of Pakistan's Atomic 
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Energy Commission that a team of ura- 
nium mining specialists from Czechoslovakia 
were expected in Pakistan in the near fu- 
ture to study and prepare a feasibility re- 
port on the mining of uranium in the Dera 
Ghazikhan area. It was also indicated that 
further efforts might be made to arrange 
formal bilateral agreements between Pak- 
istan and Poland in the field of atomic 
energy development. 


NONMETALS 


Barite.—No data was available on per- 
formance of Pakistan's modest barite in- 
dustry in 1969, except that the 2,756 ton 
export for the fiscal year ending June 30 
was only about 70 percent of that recorded 
for the previous fiscal year. The exported 
product was marketed chiefly in the Persian 
Gulf area, with small shipments to each 
of several countries. 

National barite reserves, chiefly at Gan- 
gao, near Khuzdar in Kalat District, and 
in the southern part of Hazara District re- 
portedly total nearly 2 million tons. 

Cement.—West Pakistan's nine cement 
plants, with a combined annual capacity 
of over 2.8 million tons, produced 2,636,000 
tons of cement in 1969, or 97.7 percent of 
the national total. The balance of output 
was derived from facilities in the country's 
East Wing where one plant, at Sylhet, oper- 
ating on domestic limestone was evidently 
in production throughout the year, but 
operated at only 42 percent of its 150,000- 
ton-annual capacity. The clinker grinding 
plant of East Pakistan Industrial Develop- 
ment Corp. (EPIDC) reportedly under 
construction at Chittagong in the East Wing 
in 1968 and scheduled for completion by 
the end of that year was not finished by 
the target date but was rescheduled to come 
on stream in late 1969. 

In October, it was announced that pre- 
liminary approval had been granted by the 
Executive Committee of the National Eco- 
nomic Council for development by EPIDC 
of a limestone mine and associated cement 
plant in East Pakistan. The mine, at 
Jaipurhat in Bogra District, and the 
600,000-ton-per-year plant, are to cost about 
$70 million. EPIDC reportedly was seeking 
a foreign equity partner for the venture. 

Fertilizer Materials.—Pakistan's manufac- 
tured fertilizer industry showed substantial 
output gains in 1969, but in the case of 


nitrogenous fertilizers, production remained 
considerably below capacity. Urea produc- 
tion in 1969 was only 77.8 percent of the 
318,000-ton 1968 rated yearend capacity; 
ammonium sulfate output was equal to only 
55.5 percent of the 86,000-ton 1968 rated 
capacity. Additional nitrogenous facilities 
planned or underway, with completion 
scheduled by yearend 1970, included six 
new plants and additions to some of the 
five existing plants. If all are completed, 
annual urea capacity would reach over 2 
million tons, and annual ammonium sul- 
fate capacity would reach about 700,000 
tons. (In addition, annual ammonium nit- 
rate capacity would total about 105,000 
tons; production of this commodity is not 
reported.) 

In superphosphate production, national 
output topped 1968 rated capacity in 1969, 
but it is unclear whether this was due to 
completion of the new 150,000-ton-per-year 
facility in West Pakistan or to a parti- 
cularly successful year of operation of the 
existing 18,000-ton nominal capacity plant 
in that area. Two 120,000-ton-per-year triple 
superphosphate plants scheduled for East 
Pakistan did not come into production dur- 
ing the year. 

As a result of 1968 exploration efforts 
directed toward potassium chloride-contain- 
ing brines in the Dhariala area, about 200 
kilometers south of Rawalpindi, it was 
announced that a proposal had been ad- 
vanced for establishment of a potash fertil- 
izer plant with an annual capacity of 17,500 
tons of potash fertilizer, with a completion 
target in 1970. The exploration project was 
carricd out for the West Pakistan Industrial 
Development Corp. (WPIDC), with assis- 
tance of Rumanian technicians. 

Gypsum.— Through yearend 1969, efforts 
to induce use of gypsum as a soil condi- 
tioner for saline soils in the Indus River 
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Basin were reportedly unsuccessful despite 
apparent success of a test project conducted 
in late 1967 by the West Pakistan Depart- 
ment of Agriculture with assistance from 
the U.S. Agency for International Develop- 
ment. The upturn in gypsum production in 
1969 was attributed to increased require- 
ments of the fertilizer industry (for the 
production of ammonium sulfate) and the 
nation's cement industry. Over 90 percent 
of natural output reportedly originates from 
the quarry of WPIDC at Daudkhel in 
Mianwali District. 

Salt.—Output of solar salt edged slightly 
upward in 1969 from the previous record 
high output established in 1968; for rock 
salt, an increase of 237,000 tons was re- 
corded. WPIDC is responsible for the na- 
tion's entire rock salt output, which origi- 
nates from six mines located at Khewra 
(Jhelum District), Warha (Sargoda Dis- 
trict), Kalabagh (Mianwali District) , Jatta, 
Bahadurkhel and Karak (Kohat District) . 
These properties were acquired by the cor- 
poration in 1962 and underwent an expan- 
sion and modernization program during 
1964-68 in an effort to pace the increased 
domestic demand for salt, which reportedly 
aggregated 75 percent during the 7-year 
period ending in 1969. 

In December, it was reported that repre- 
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Energy consumption in Pakistan in 1969 
was estimated to have reached about 11.7 
millions tons of standard coal equivalent 
(SCE) , excluding any estimates for the SCE 
equivalent of fuelwood and animal dung 
used as fuel. Although detailed statistics 
are not available for 1969 showing the 
sources of the energy consumed, available 
data suggest that once again natural gas 
accounted for an increasing share of the 
total. In 1968, the latest year for which 
a breakdown of energy consumption by 
source is available, coal provided 18.1 per- 
cent, oil 54.3 percent, natural gas 25.5 per- 
cent, and hydroelectric power 2.] percent 
of a total 11.2 million tons SCE. 

Coal.—Despite efforts to improve pro- 
duction economics and product salability, 
Pakistan's coal output continued to fall 
short of planned targets through 1969 be- 
cause of a lack of market growth for in- 
digenously produced material. Investment 
in collieries owned by WPIDC has been 
sizable and has resulted in substantial re- 
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sentatives of the firm, Brown and Root, 
were in Karachi engaged ín discussions re- 
garding a feasibility report on solution 
mining of rock salt in Pakistan. By year- 
end, however, the final report had not been 
released. 

Sulfur.—Sui Gas Transmission Company 
(SGTC) arranged for Pintsch Bamag, a 
West German firm to install a sulfur re- 
covery pilot plant at its Sui gasfield to in- 
vestigate the possibility of economic recovery 
of sulfur. The existing gas purification 
plant extracts about 1.3 cubic feet of hydro- 
gen sulfide and 70 cubic feet of carbon 
dioxide from 1,000 feet of feedstock. This 
low sulfur content and particularly the 
low ratio of hydrogen sulfide to carbon di- 
oxide in the waste from the gas plant were 
said to present the major problem to eco- 
nomic recovery of sulfur; it was hoped that 
the West German pilot plant would over- 
come the problem. 

In an unrelated development, it was 
reported in May that an elemental sulfur 
deposit had been found in the Sibi District, 
Quetta Division, of West Pakistan. No 
further details were available. One other 
elemental sulfur deposit is known in the 
country, the undeveloped Koh-i-Sultan de- 
posit, near the Afghanistan border in the 
extreme west area of West Pakistan. 


FUELS 


ductions in mining costs and in an increase 
in percentage recovery of coal in place. 
These collieries produce about 40 percent 
of the national total. 

In addition to mine improvements, a bri- 
queting plant has been erected in Quetta, 
and a second such plant is planned at 
Makerwal in an effort to produce a more 
desirable product. Plans have also been 
announced for erection of a low-tempera- 
ture carbonization plant at Quetta, but 
through yearend, work had not been started. 

There was no report on progress, if any, 
in developing the deep-lying (3,900 feet) 
Gondwana coal seams of the Rajshahi area 
of East Pakistan, where plans called for 
production to commence sometime after 
1970 from reserves of 500 million to 1,000 
million tons. 

Natural Gas.—During 1969, Pakistan's 
output of natural gas, derived from six gas- 
fields and one oilfield increased nearly 28 
percent over the 1968 level. The roster of 
producing fields was unchanged from that 


THE MINERAL INDUSTRY OF PAKISTAN 


of the previous year, but the share of total 
accounted for by each field shifted, as in- 
dicated in the following tabulation, which 
compares the fields' 1968 performance with 
that of 1969: 


Output 
(million cubic feet) 
Field 


1968 1969 
East Pakistan: 

Chhstak. ......-------- e97 110 
abigan ij 
VVV 809 4.412 

Svlhet..........-....-. 5,934 5,636 

West Pakistan: 

Dhulian (oilfield). ...... 5,736 6,239 

. dera 1,324 9,156 

SS«§ÄoÜuF 8 76, 549 90,740 
Pet! 91. 525 116,923 


Of the fields listed above, those in East 
Pakistan had an aggregate reserve of 3.8 
million million cubic feet  (Titas—2.25, 
Habiganj—1.28, Sylhet—0.28, and Chhatak 
—0.02) ; those in West Pakistan had reserves 
totaling 12.0 million million cubic feet 
(Sui—6.28, Mari—3.94, and Dhulian—1.70) . 
In addition to these reserves in operating 
fields, East Pakistan has an additional 1.66 
million million cubic feet in Rasidpur and 
Kailas Tila fields (neither yet in operation) 
and West Pakistan has an additional] 3.85 
million million cubic fcet in the as yet 
shut-in Uch, Khairpur, Khandhkot, Zin, 
Sari Singh, and Mazarani fields, giving a 
national aggregate of 21.26 million million 
cubic feet, with reserve estimates not in- 
cluded for the Jaldi and Bakhrabad fields 
in East Pakistan. 

During the latter part of the year, a 
Japanese trade journal, reporting on a 
visit by Japanese natural gas specialists to 
Pakistan, indicated that Japanese markets 
for liquified natural gas would expand ap- 
preciably, and that export of Pakistani gas 
to this market appeared quite possible from 
both the technical and economic viewpoint. 
Although no formal action was underway in 
this connection, the impact of such an ar- 
rangement on Pakistan's unfavorable min- 
eral commodity trade balance situation 
could be appreciable. 

Despite the fact that the Pakistani Gov- 
ernment imposed an excise duty on natural 
gas under its 1969-70 budget, this fuel re- 
mained by far the cheapest available on 
the Karachi market. Considering industrial 
fuels, Sui gas, with a price of Rs0.422 per 
therm (8.9 cents per therm) effectively 
used, cost only 61 percent of the residual 
fuel oil price and less than 48 percent of 


569 


the imported coal price. For home fuels, 
Sui gas, with a price of Rs1.093 per therm 
(23 cents per therm) cost 47 percent of the 
Karachi kerosine price, 24 percent of the 
charcoal price and 17 percent of the fire- 
wood price. Further shifts toward gas use, 
however, must await construction of addi- 
tional delivery capacity. 

In mid-August, Sui Gas Transmission 
Company (SGTC) announced that its pipe- 
line to Karachi reached maximum capacity 
of 140 million cubic feet daily, and that 
plans to expand capacity were being devel- 
oped. Meanwhile, distribution companies 
were forced to begin load shedding. 

SGTC was processing about 240 million 
cubic feet of gas daily in its purification 
plant at Sui ficld to supply its own re- 
quirements for the lines south from Sui 
field as well as those of the Sui Northern 
Gas Pipelines Ltd.'s lines northward from 
Sui field. SGTC announced its intent to 
expand irstalled capacity of this plant by 
70 percent to 500 million cubic fect daily. 
Completion of this project, financed inso- 
far as foreign exchange requirements by a 
$3,990.000 loan from the Pakistan Industrial 
Credit and Investment Corp., is scheduled 
for mid-1971. 

Plans were also announced for a major 
expansion of the natural gas pipeline sys- 
tem in northern West Pakistan. Sui North- 
ern Gas Pipelines Ltd. proposed requesting 
a $17 million loan from the World Bank to 
provide the bulk of the financing for the 
project, which would make gas available 
in Peshawar, Newshera, Mardan, Charsad- 
dah, and Takht Bai by 1972. The total 
project would involve not only distribution 
lines in these areas, but also expansion of 
existing Sui gas transmission lines and ex- 
tension of the main Sui transmission lines 
from Kala Shah Kaku to Gujranwala and 
Rahwali, as well as establishment of a trans- 
mission line from the Dhulian oilfield to 
Daudkhel. 

Petroleum.—Crude oil production in Pak- 
istan advanced almost 6 percent in 1969 
over that of 1968, but was equal to only 
about 12 percent of total consumption, the 
balance being made up in part through 
crude oil imports for internal refining and 
in part through product imports. As in 
past years, Dhulain ficld supplied over half 
of total output, followed by Balkassar ficld 
with about onc-third of the total, with the 
balance coming from the Khaur, Joya Mair, 
and Tut fields. 
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During October, the Government of Pak- 
istan and the U.S. firm, Oceanic Oil Explor- 
ation Company, reached an agreement in 
principle, under which the company will 
explore about 5,700 square miles in an off- 
shore and onshore arca of West Pakistan, 
and 9,250 square miles in East Pakistan's 
Ganges Delta and adjacent offshore area in 
the Bay of Bengal. Exact details of areas 
involved and terms of the agreement were 
not reported. Earlier, the American Inter- 
national Oil Co. and Wintershall A. G. of 
West Germany reached agreements with the 
Government for exploration in separate 
areas of West Pakistan, and field work by 
these firms reportedly was underway before 
yearend. 

Exploratory drilling activities reported 
during 1969 involved 15 wells, nine that 
were underway on January 1 and six started 
during the year. At ycarend, of this total of 
15 wells, four were drilling, two were test- 
ing, two were reported plugged and aban- 
doned, six were reported completed but 
results were not indicated, and one was 
apparently still being rigged up. The 
country's first. offshore well, Cox's Bazaar 
No. 1, was unsuccessful, reaching a depth of 
12,134 feet before being plugged and aban- 
doned by Pakistan Shell Oil Co. 

The nation's four existing refineries were 
credited with an aggrcgate daily crude 
throughout capacity of 115,000 barrels, dis- 
tributed as follows: Rawalpindi refinery of 
Attock Oil Co. Ltd.—10,000, Karachi refin- 
ery of Pakistan Refinery Ltd.—60,000, Kar- 
achi plant of National Refinery Ltd.— 
12,100, Chittagong plant of Eastern Refinery 
Ltd.—33,000. 

The Chittagong refinery, the only such 
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facility in East Pakistan, began the year 
with increased crude oil receipts over the 
1968 levels, but in a short time built up 
an overstock of products, taxing storage 
facilities. The plant was shut down in 
April to permit depletion of the overstock, 
which was due to the excessive production 
of the first 3 months, not to a reduction 
in consumption level following imposition 
of martial law as was claimed in some quar- 
ters. Refining was resumed after a 10-day 
period, but operations were at the level 
of about 20,000 barrels daily, not at the 
25,000 barrel-daily-plus level of January to 
March. 

Excess stocks at Chittagong were further 
depleted in June owing to a failure of the 
crude oil pipcline from the offshore unload- 
ing terminal to the refinery, and an atten- 
dant reduction in refinery output as re- 
course was made to crude delivery by 
lighters. As a result, the crude oil supply 
was reduced to no more than about 14,000 
barrels of crude daily until the pipeline 
was repaired. 

During September, there were indications 
of Governmental interest in the establish- 
ment of a fourth rcfinery in West Pakistan, 
with the city of Multan as the most likely 
site for the 40,000 barrel-per-day installa- 
tion proposed. Through yearend, however, 
there was no indication of positive action 
regarding such a venture. 

Total product consumption was reported 
as follows for 1969 in thousand metric tons: 
Aviation gasoline and jet fuel—386.6, motor 
gasoline—329.4, kerosine—746.8, distillate 
fuel 0il—1,093.9, residual fuel oil—1,373.7, 
lubricants—102.9, bitumen—99.9, and other 
products—87 0. 


The Mineral Industry of Peru 


By Frank E. Noe! 


The first full year in office of the military 
government, which assumed power in Peru 
in October 1968, was characterized by a 
continued lack of buoyancy which produced 
a general consensus that development of 
the economy during the year was not par- 
ticularly satisfactory. According to prelim- 
inary estimates, the gross national product 
(GNP) increased about 1.7 percent. This 
was only slightly above the 1.3 percent in- 
crease in 1968 but considerably below the 
5.5-percent average for the 5-year period 
1963-67. Economic developments during the 
year, however, should not be evaluated as 
isolated events but should be considered 
as a continuation of the contraction of the 
national economy which began with de- 
valuation in 1967, increased with the ex- 
propriation of the La Brea y Parifias oil- 
field of the International Petroleum Co. 
(IPC) in 1968, and was influenced during 
1969 by extensive government programs for 
remodeling the Peruvian economy; these 
programs abetted the feeling of uncertainty 
in the business community, both national 
and foreign, and thereby tended to reduce 
the pace of capital spending. Private in- 
vestment, affected by the uncertain econom- 
ic horizon, declined in 1968 by 15 per- 
cent, while public investment fell by about 
34 percent due to budget restraints imposed 
as part of the stabilization program. This 
effectively reduced the level of gross domes- 
tic investment from 25.9 percent of the 
GNP in 1967 to 20.5 percent in 1968. Esti- 
mates for 1969 indicated a further de- 
crease in gross domestic investment to 
about 18.7 percent of projected GNP, the 
lowest ratio of the decade. 

Favorable developments in the Peruvian 
economy during the year included a signi- 
ficant increase in the forcign exchange re- 
serves and improvement in the foreign 
trade balance. The Government took posi- 
tive action to refinance the nation's foreign 
debt, and at the same time was successful 


in reducing the rate of inflation in the 
country. 

Mining accounted for 6.1 percent of thc 
total GNP in 1968, and only a small in- 
crease was expected for 1969. According to 
the Mining and Petroleum Society of Peru, 
the value of mineral production increased 
about 2.8 percent during the year, an 
amount which was principally attributable 
to higher metal prices with the exception 
of silver. Production volume of metals and 
minerals was lower in 1969 primarily be- 
cause of strikes at the mines and smelters 
of the two major mining companics. 

In October 1968, the military govern- 
ment expropriated the La Brea y Parinas 
oilfield operated by IPC. On December 31 
of the same year, the government passed 
the "Co-active" Law No. 17353 which de- 
mands that a debt to the State be paid 
before the plaintiff can appcal to a higher 
court against the debt. (Co-active authority 
consists of the right, granted by law, to 
State entities to use forceful attachment 
procedures for the collection of outstanding 
debts). In a speech on February 6, 1969, 
President Velasco claimed that IPC owed 
Peru over USS690 million for the value of 
petroleum exploited from the La Brca y 
Parinas oilfield since 1924 without legal 
title. The marketing and distribution net- 
work of IPC and its 50-percent interest in 
the "Lima concessions" oilfield, neither of 
which originally entered the dispute, were 
taken over by the Government through the 
State oil company under embargo from the 
courts until the USS690 million debt was 
paid. They are additionally under embargo 
for a US$15 million debt the State oil com- 
pany claims against IPC for nonpayment 
for gasoline delivered to IPC from the ex- 
propriated Talara refinery between Octo- 
ber 1968 and January 1969. The "Co-active" 
Law empowers the courts to order the seiz- 
ing of a property and its auction, appar- 


! Chief Latin America specialist, Bureau of 
Mines, Washington, D.C. 
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ently within 45 days. unless the debt is 
paid. Inasmuch as IPC could not exercise 
its legal rights unless it deposited the 
US$690 million beforehand, the company 
instituted a series of administrative appeals 
at various levels of the Government, cul- 
minating with an appeal to the President 
for rejection of the demand for the US$690 
million. The President's decision came in 
a ministcrial resolution published on Au— 
gust 6 which, as had been commonly ex- 
pected, denied IPC's appeal on all counts 
and stated basically that IPC had never 
been the legal owners of the company’s 
principal oilfields, La Brea y Pariias, and 
that therefore the company owed the State 
for all the oil taken out of the fields over 
the years. The resolution did not deny that 
the company had operated all this time in 
good faith and with concurrence of pre- 
vious governments but states that this ar- 
gument is irrelevant to the basic one of 
ownership. In the Independence Day speech 
of the President, he referred directly to the 
IPC “problem” as having been passed on 
from one government to the next over many 
years and that the military government had 
taken effective action so that "the Inter- 
national Petroleum Co. has disappeared 
from the country" and nothing would 
change that situation. The application of 
the Hickenlooper Amendment has been de- 
ferred on the basis that meaningful talks 
will occasionally be held for as long as is 
necessary for agreement between the De- 
partment of State and the Peruvian Govern- 
ment. 

On August 25, a contract for the exploi- 
tation of the Madrigal copper-lead-zinc- 
silver mine in the Province of Cailloma, 
Department of Arequipa, was signed by 
the Peruvian Government and the Cia. 
Minera del Madrigal under Article 56 of 
the Mining Code, after hard negotiations 
for over a year. Article 56 allows for spec- 
ial tax benefits during recovery of the in- 
vestment. For an estimated 5 years, Madri- 
gal will pay 40-percent tax on income or no 
less than they would pay in the United 
States. After the recovery period, taxes in- 
crease to the rate current at the time of 
signing or approximately 54 percent. This 
was the first mining investment contract of 
importance made in the country since the 
advent of the revolutionary government. 
The Cia Minera del Madrigal is a limited 
partnership with Cia. Madrigal as general 
partner and members of the Eastern Andes 
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Syndicate as limited partners, Cia. Madrigal 
is a wholly owned subsidiary of Homestake 
Mining Co. of San Francisco, Calif., which 
is also a partner in the Eastern Andes Syn- 
dicate. Investment in the development has 
been reported at US$10 million over the 
10 months following the signing of the con- 
tract. The project is to be financed with a 
capital of US$760,000 from Cía. Madrigal 
and the balance in loans from Japanese 
firms; presumably these will be against 
future shipments of ore and guaranteed by 
Homestake. 

To accelerate the development of mineral 
deposits, the Government decreed on Sep- 
tember 2 that all companies holding un- 
exploited concessions as of June 1965 must 
present a schedule of operations by Decem- 
ber 31, 1969, to develop such concessions 
and begin operations by April of 1970 or 
risk the loss of their concessions. At the 
same time, the Government established a 
special mining fund in the Mining Bank of 
Peru to aid the development of small min- 
ing enterprises. Further details of these 
laws are described in subsequent para- 
graphs. 

After a year of difficult negotiations, a 
contract was signed between the Govern- 
ment of Peru and the Southern Peru Cop- 
per Corp. (SPCC) providing for the de- 
velopment of the Cuajone ore body under 
Article 56 of the Mining Code and require- 
ments of the above law pertaining to un- 
developed mining properties. Project costs 
were estimated in mid-1969 at $355 million 
excluding the cost of a copper refinery for 
which permission had been requested but 
had not been granted at yearend. Com- 
pletion of the project in a 6% year period 
was contingent on Southern Peru's success 
in arranging the necessary financing. Ad- 
ditional details of the contract pertaining 
to the deposit are given in the Commodity 
Revicw section of this chapter. 

No other mining contracts were signed 
by the military government in 1969 des- 
pite year long negotiations by various com- 
panics wishing to invest more than US$600 
million in the development of Peruvian 
deposits of iron ore, copper, and phos- 
phates. 

Some of thc laws and decrees affecting 
the mineral industry which were passed 
during 1969 follow. 

Decree Law No. 17440, February 18, de- 
cares that the industrialization and com- 
mercialization of petroleum, analogous hy- 
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drocarbons and byproducts, as well as basic 
petrochemicals, are of national interest, a 
public utility, and indispenable for the in- 
tegral security of the State. It also states 
all petroleum and hydrocarbon deposits 
are State property "inalienable and inpre- 
scriptible." The law specifically states ex- 
ploration, exploitation, refinery or distri- 
bution concessions already granted are not 
affected. The main points of the legislation 
include: Termination of the grant of 
petroleum concessions; the State will permit 
private companies to prospect, explore, ex- 
ploit, or refine petroleum by contract 
through the Ministry of Energy and Mines 
or the State oil company, Petróleos del 
Peru (Petroperu), formerly the Empresa 
Petrolera Fiscal; refining and commerciali- 
zation up to the main distribution points 
will be done by the State; the retail dis- 
tribution of petroleum products will be 
done by nationals and granted by public 
bids; the exploitation of the basic petro- 
chemical industry belongs exclusively to the 
State. The basic changes in the Petroleum 
Law (Law 11780 of 1952), created by De- 
cree 17440, are to be incorporated into a 
new law which was reportedly under pre- 
paration but which had not been released 
by yearend. 


Decree Law No. 17527, March 21, com- 
prises the organic law for a newly created 
Ministry of Energy and Mincs. The Min- 
istry of Energy and Mines, established April 
4 was assigned the responsibility for formu- 
lating and directing energy and mining 
policy, establishing related credit policies, 
and providing technical assistance to small 
and medium enterprises (whose welfare 
the Government has declared to be a prior- 
ity). In addition it will award concessions 
and make contracts in accordance with 
special legislation related to the product 
concerned, aiming at optimum usc of the 
country's potential. Agencies under the new 
Ministry are the Atomic Energy Committee, 
the Peruvian Mining Bank, the State oil 
company, the National Electric Services, the 
Santa Corporation, and the Mantaro Cor- 
poration. 


Decree Law No. 17712, June 18, author- 
izes the Central Bank of Peru to guarantee 
foreign exchange to mining companies ac- 
cording to terms established in the respec- 
tive contracts and pursuant to certain 
limitations contained within the law. Thc 
implementing regulations for this Decree 
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Law were established in Supreme Decree 
No. 102-69-EF, promulgated July 11. 

Decree Law No. 17791, September 2, 
provides a variety of incentives, particu- 
larly for small and medium mines. It estab- 
lishes a mining investment fund in the 
Mining Bank to be used to finance prospect- 
ing, exploration, investment in specific min- 
ing projects, cooperatives, credit and tech- 
nical assistance to small miners, and mining 
development in general. The Law also pro- 
vides incentives for reinvestment of mining 
profits, guarantees of existing tax rates, and 
unsecured credit for mineral exploration. 
However, when the State assumes a part 
of the risk in exploration projects, it will 
also directly participate in any resulting 
exploitation. 

Decree Law No. 17792, September 2, 
states that holders of concessions in effect 
as of June 18, 1965, which are not being 
worked sufficiently (except such small mines 
as specifically defined in Decree 17791) 
must present to the Ministry of Mines by 
December 31, 1969, a schedule of operations 
necessary to begin production, including 
drawings, work, acquisitions, and invest- 
ments, specifying dates for each step in 
the project, with exploitation to begin not 
later than in 5 years. If the mining office 
does not make objections to the schedule 
of operations by February 15, 1970, the 
schedule will be considered approved; if 
objections are made, the concessionaire will 
have until March 15, 1970, to present a 
revised schedule which would be considered 
approved unless the mining office made 
further objections within 15 days. Scheduled 
operations towards exploitation were to 
begin by April 1, 1970 (or May 2, if a 
revised schedule had been required), and 
periodic reports on work projects scheduled 
and completed must be submitted. Con- 
cessions would lapse for the following rea- 
sons: Failure to present schedules of opera- 
tions mentioned above; failure to under- 
take scheduled work during first 5 months 
of the approved schedule; being 5 months 
behind schedule after the second year or 
unjustified failure to achieve minimum 
production within 6 months of complction 


of scheduled operations. Minimum produc- 


tion is defined as one-sixtieth of the ore 
reserves annually. Lapsed concessions may 
be exploited by the State directly, in mixed 
companics, through operating contracts or 
may be granted to new concessionaires. In 
contracts made under Article 56 of the 
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Mining Code or for mixed companies with 
the State, the Government may set a dif- 
ferent time table for putting concessions 
into production, but Article 56 contracts 
will provide for lapse of concessions if the 
timetables fixed in the contracts are not 
met. 

Decree Law No. 17793, September 2, 
amends Article 51 of the Mining Code, 
reducing the area for the grouping of me- 
tallic nonferrous concessions within one 
economic and administrative unit. The 
single article law provides that the holder 
of a concession may combine all concessions 
of the same kind that form a single econom- 
ic and administrative unit, provided they 
are located within a circumference with a 
radius of 5 kilometers (previously this ra- 
dius was 10 kilometers) when dealing with 
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nonferrous minerals, and of 20 kilometers 
when dealing with nonmetallic substances 
or iron, alluvial gold, or coal. 

Decree Law No. 18078, December 30, in- 
creased basic income tax rates on taxable 
income exceeding S/50 million. The maxi- 
mum rate had been 35 percent on all 
amounts exceeding S/500,001. The new max- 
imum is now 55 percent on $/1,000.000,001 
or more. In addition to the foregoing. there 
is a dividend tax which varies between 25 
and 40 percent according to the residence 
of the stockholder, and also a tax of 30 
percent on the profits after tax of foreign 
company branches. This means that foreign- 
owned mining companies that remit prof- 
its abroad will pay a maximum tax of 68.5 
percent. 


PRODUCTION 


Although data pertaining to nonmetallic 
mineral production in 1969 had not become 
available by mid-1970, preliminary produc- 
tion figures indicated that the value of 
minerals produced during the year in- 
creased almost 10 percent over that for 
1968. Volume of production of refined 
metals and blister copper declined about 
10 percent due to strikes at the smelters 
of Cerro de Pasco Corp. and Southern Peru 
Copper Corp. However, increased produc- 
tion of metal in concentrates plus increased 
world prices for all metals but silver com- 
bined for new record high production 
value. Molybdenum production dropped 
sharply due to a marked change in the 
mineralogical characteristics of the ore in 
the Toquepala pit of Southern Peru Cop- 


Table I.—Peru: 


per. Production of tungsten increased 
sharply as a result of improved production 
from the San Cristobal and Morococha 
mines of Cerro de Pasco. 

Production figures for mctals in Peru 
essentially represent a calculated recover- 
able content. In calculating recoverable 
metals, the Statistical Section of the Min- 
ing Department of the Ministry of Energv 
and Mines reportedly has deducted from 
the assayed metal content of the ores and 
concentrates 5 percent for copper and lead; 
10 percent for zinc, iron, manganese, molyb- 
denum, and tungsten; and 35 percent for 
arsenic, bismuth, cadmium, and tin. These 
deductions were based on average recover- 
ability, experience. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 » 
METALS 

Antimony: 
Mine output, metal content............-.-.---------------- ee ee 742 786 856 
Métal. 2 x at ee s c ⁵ĩðZL%/ſſ/ pal vets ß ee 325 352 364 
F/ desee ² ͥꝗ AAA ͤky ↄ d ĩ d EE 270 1.227 481 

Bismuth 

Mine output, metal content kk. 810 809 689 
Metal Lo oe iooudocueweotiedumeeeed uus ⁵⅛ 114 192 652 

Cadmium: 
Mine output, metal content__.........----.-.-------------------- 444 450 334 
T ]⁰²˙uꝛUꝓꝶů . /ddddddydydyddVdfddVddkddTd5dT0B0B6oͤh.. ED e E 151 172 168 

Copper: 

Mine output, metal eontennne kk r 192.688 212,537 206.144 
Copper sulfate- aciano ⅛˙ wr v UE scene se 660 728 723 

Metal: 
I ↄ ↄ ’ GAC ͥ ͥ ͥ ͥ A ² ² —˙ AA hh ]5 mA OE EE r 125,549 147.624 134.302 
T Retnédi s os ee scuto ĩèͤ caes dau y Sa dre liat ue r 35,613 38,500 34,465 

old: 

Mine output, metal eonte·nettckk troy ounces... 782,004 105.118 127.722 
c: UR CR HIN ce RVR ERT SHE DM REE RO ne IONS US do 1 53,305 65,780 14.620 


See footnotes at end of table. 
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Table 1.—Peru: 


(Metric tons unless otherwise specified) 


Production of mineral commodities—Continued 
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Commodity 1967 1968 1969 » 
METALS - Continued 
Indium. metall / / ee aaa ald Kilogramm 812 997 
Iron and steel: 
Iron ore and concentrate thousand tons.. 8,586 9,015 9,620 
Pig iron (excluding blast furnace ferroalloys)................. do 31 111 176 
„ ingot and casting- t e ie y mde tm ces do 80 106 192 
Mine output, metal content..<c2..cuce nuam Sexe ix nur decison r 159,716 154,524 162,923 
e bas oy cere boat gene Eadem ete sc E E rs * 81,818 86,421 11,923 
Manganese 
re and concentrate, gross weight. .......... cllc ll Lll lees lll * 1,165 7,153 7,277 
Mert ð . Edd eee r 489 2,432 2,656 
Mercury, metllll kk 76- pound flasks.. 8.135 3.022 3.366 
Molybdenum, mine output, metal content. .......... 2.22. 2.2... LLL... t 934 805 245 
Senis f ²˙;ꝛZà—A... ⅛ð- . ue aquae dais we kilograms.. 4,810 5,766 6,841 
ilver: 
Mine output, metal content................. thousand troy ounces.. 32.107 36.362 34.147 
Metal ] o»w¹˙ꝛẽqůͥ¹ ⅛ĩͤ KK ĩ ͤͤ esa ĩ³ K Ecc LP E do r 19, 898 21.363 19.436 
Tellurium, mel ñ EEG kilograms. . 8 14. 828 24,043 17.287 
Thallium, wee, 8 do 51» MT §öͤ;ͥ vete 
Tin, mine output, metal ceontennnn kk long tons.. 65 99 82 
Tungsten, mine output, metal content * 410 581 672 
inc: 
Mine output, metal content... ....... LL cac LLL LLL LLL cllc eee ee 304,799 291.404  À 314,752 
Metal reinëd: ccc oe ͤ— ee d e ' 61,659 65,788 62.2117 
NONMETALS 
Barit cet ::... ed pe r 186,600 393,906 148,884 
Cement, aufe d apis thousand metric tons.. 1.088 r 1,109 NA 
Bentonite ccercesdoose hens LE eet Lu AAA 2.852 12.817 25.969 
Fireclay....... RARE I LM 8 eo pas aaah ee et ER r 7,256 6.685 7,021 
Kaolin ou ß . ñę e er. XE E mE 1.024 NA 
e ³ĩo¹Mn ³² 0 ⁵ EEU CE a Ee exe E E Ie Af cM r 302,266 121,448 184,273 
eee e ß EE M HERZ ates r 3,668 3,022 21.251 
FEI ¾ -h y DSL D EE 2,500 1,889 1,035 
Gypsum: 
Crüdé s colaessu Re xa ERec Ra CK Me E r 50.255 85,684 45,495 
ll. ERA ERE Cau ðĩW?0A ĩ ͤ K eoi LLL moe’ t 41,256 29.957 NA 
I ͥ 6om eased wew idu e aui ui NA 7,659 NA 
Phosphate, Quan. obs sees coeur wos Senda st Soc eee dm eu oa UE eR r 64,189 11,010 20,112 
Salt; t ð õ ienei oradea inaa . a e 213,514 172,307 165,819 
Stone: 
Dimension, lee» ea ema e mds t 14,250 14,382 NA 
Crushed and broken: 
Dolomit&. ß e tue Meu E E EE 4,800 5,999 NA 
Gravel and sand... ................ Ll l.l. l thousand tons.. 72,025 1,406 8,140 
Ene / ³WAW daa QE 8 do 2, 140 1,567 1,544 
Silica oie oct cao A ↄ4àJJJJVVJ 8 r 60,688 61.310 35. 358 
Tale and related materials, pyrophyllite_.............-....-.---------- r 5,542 6,046 7,746 
Gi MINERAL FUELS AND RELATED MATERIALS 
oal: 
Air; ⁵ ⅛ d ĩèͤ A EM dE) t 12.580 7.491 12,950 
Bun ͤ- Vd ad eueussvelbatee r 154.260 153,115 154,181 
Coke, II)) y ES ee r 34, 835 41,727 47,716 
Gas, natural, gross production. ....----------------- million cubic feet.. 56, 904 15,192 74,452 
Natural gas liquids. ....................- thousand 42-gallon barrels. ... 1,095 ' 987 987 
Petroleum: 
Crüde cud ³ÄW¹ÜA ˙%˙⁰e..r %ĩͤ—ù ĩðß—-du auda pe o due do.... 25,857 27,056 26,329 
Refinery products: 
Aviation gasoline... LLL LLL c LaL cce ce LLL LLL llc do.... 34 27 30 
Meter inne. cecwemescaes do 7.294 9,613 9,744 
Jet full. oa luec won eke ne iva ]ðW;; eredi esas do 1. 175 1.322 1.420 
%%% A uua wur ee y sees do.... 3.620 3,886 3,792 
Distillate [uel oil. ccc owe cess EXE nm exzseES do.... 5,638 6,695 6,823 
Ded rr; ⁵ aidelxuxe dnx uaa do 6,154 8,162 7,766 
uefied petroleum gas dola.. naa- 233 272 
FORD. E ² —˙! 0. ⁊ð. ĩͤ y EEA, do 76 64 65 
Asphalt / ³ ·0 LE Sa t ALIM Le (xm 8 OL Lc 192 161 215 
«ö; . ̃ v y Na a LEE mq do 295 93 336 


> Preliminary. r Revised. 
! Includes ground marble. 


NA Not available. 
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TRADE 


Copper became the most valuable Peru- 
vian export for the first time, in 1969, in 
spite of a 3-percent drop in tonnage. The 
red metal alone accounted for 30 percent 
of the value of all Peruvian exports and 
for slightly over 54 percent of the total 
mineral export value. The five minerals 
listed in the table of selected mineral ex- 


ports below constituted about 96 percent 
of the value of minerals exported. In 1969, 
mineral commodities represented 55 per- 
cent of the value of all Peruvian exports 
as compared with 52 percent in 1968. The 
United States, Japan, and West Germany 
represent the major mineral markets for 
Peru. 


Table 2.—Peru: Selected mineral products exported (f.o.b.) 


1967 ! 
Mineral product 


(fine content) Quantity, 


Value 


1968 ! 1969 2 


Quantity, Value Quantity, Value 


metric tons) (millions) (metric tons) (millions) (metric tons) (millions) 


CaDDBPR cauce. sed x UL Ri 196 , 823 
SilveNnnnn 957 
G ˙·˙·w A ono 5.414.441 

444%%%⁵Ü 8 150.511 
/«?;³—ê1 m 8 801,388 


206.531 $234 200.523 $259 

2 1.033 69 1.065 58 
62 5.450. 126 68 5.847.214 66 
30 153.603 29 156.157 35 
36 303. 788 83 310.843 39 


! Ministerio de Economia y Finanzas, Dirección General de Aduanas, Lima, Peru. Estadística del Comercio 


Exterior, 1968. 


1 U. S. Embassy, Lima, Peru. State Dept. Airgram A-044, Feb. 19, 1970, 1 p., 2 enci., 4 pp. 


Because of the satisfactory levels main- 
tained throughout the year in the inter- 
national price for most of Peru's export 
products, foreign sales were again at the 
record USS866 million scored in 1968. In 
contrast with these results, imports re- 
mained on the same downward trend that 
had characterized them in 1968 though to 
a far lesser extent. Due to the movements 
in exports and imports, by the end of 1969 
the country's balance of trade showed a 
surplus of USS265 million, an unprece- 
dented record in the history of Peruvian 
trade. The destination of Peruvian export 
trade has undergone sharp changes in the 
short period between 1966 and 1969. Pur- 
chases of Peruvian products by Western 
Hemisphere countries have decreased from 
50.8 percent to 41.8 percent; those by Eu- 
ropean countries have increased slightly 
from 38.5 percent to 40.1 percent, whereas 
those by Asia (almost entirely absorbed by 
Japan) have sharply risen from 10.2 per- 
cent to 17.2. During this period 1966-69, 
exports to the United States have decreased 


from 42.4 to 345 percent. The United 
States was the principal supplier of prod- 
ucts to Peru but its share of the market 
has dropped from 36.7 percent in 1967 to 
30.9 percent in 1969. Western Germany. 
Argentina, and Japan are also important 
suppliers with 11.4, 10.8, and 7.2 percent. 
respectively, of Peruvian imports in 1969. 


Value 
(million dollars) 
Mineral Total 
commodity commodity 
trade trade 
Exports: 
1S6 T ³˙·1àAA nee e EE 885 757 
1958... oats 454 866 
1969 Os o cone leue 476 866 
Imports: 
IJ uides 96 819 
I/. ĩͤ 8 74 630 
ICC ³˙ A NA 601 
Trade balance: 
19 8 -F289 — 62 
1968 Lol Saas +380 +236 
1% ate NA +265 


NA Not available. » Preliminary. 
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Table 3.—Peru: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal destinations, 1968 
METALS 
Antimony: 
Ore and concentrate 704 1.346 Belgium-Luxembourg 409; Netherlands 
300; West Germany 245. 
Metal, including alloys, all forms 196 367 Mainly to United States. 
Arsenic, trioxide... ......... ll... ll... 33 701 Do. 
Bismuth, metal, including alloys, all forms. . 835 807 Dni States 358; Belgium-Luxembourg 
Cadmium: 
Intermediate metallurgical products. . 90 71 Mainly to United States. 
8 Metal, including alloys, all forms 155 165 United States 85; Netherlands 87. 
opper: 
Ore and concentrate 123.563 107.842 Japan 73.317; United States 14.349. 
Matte and eemenntnttmieḱ?n. 765 290 Mainly to West Germany. 
Metal, including alloys: 
Blister sie oe te le ee 130.875 144.937 United States 87,366; Belgium-Luxem- 
bourg 24,875. 
Refined... ....... LLL LL. L. ll. 36,003 33.905 United States 24.288; Netherlands 3,761. 
E Semimanufactures.............. ....... 101 Ecuador 52; Denmark 44. 
old: ‘ 
Ore and concentrate !___troy ounces.. 24,692 24.679 (). 
Metal 2 do 1. 540 10.719 (3). 
Iron and steel 
Iron ore, concentrate, and pellets 8,497,147 58.532.345 Mainly to Japan. 
„ e esses coca is 35 13.030 Mainly to Argentina. 
Ore and concentrate 140.700 154.619 Japan 42.311; Belgium- Luxembourg 
42.206; United States 35.661. 
Metal, including alloys, all forms 19.162 79.134  Mainly to United States. 
Manganese, ore and concentrate 192. 25 
Mercur 16-pound flasks 3. 255 3.514 Mainly to Japan. 
Molybdenum, ore and concentrate 1.948 1.175 West Germany 512; France 486. 
S elemental.......... kilograma. . 4,872 5.542 All to United States. 
ilver: 
Ore and concentrate ! 
thousand troy ounces.. 11,756 12.748 (3). 
Metal, including alloys: ! 
Refined and electrolytic. . do 18.124 16.845 (3). 
Blister and mixed bars do 886 38,608 (3. 
N elemental......... kilograms.. 14.929 11.433 All to United States. 
in: 
Ore and concentrate. . ....long tons 146 185 Mainly to Netherlands. 
Metal, including alloys........ „ 40 Mainly to Colombia. 
Fangsten, ore and concentrate 741 R67 United States 404; Japan 359. 
inc: 
Ore and concentrate 450.491 477.750 Mainly to Japan. 
od: Metal, including alloys, all forma 65,507 56.420 United States 42,012; Brazil 9,603. 
ther: 
Ash and residue containing nonferrous 
rr 8 18 65 All to Belgium-Luxembourg. 
Base metals, including alloys, all forma, 
NO Ge ee "E 341 0 Secured 
NONMETALS 
Barite and witherite____.__...__.._-..-- 67.439 86.371 All to United States. 
Cement... -2ll0e)9 oat 8 15,860 21.966 All to Bolivia. 
Clays and clay products (including all re- 
fractory brick), crude clays, n.e.s.: 
Ben tonilee ee eee 50 81 All to Ecuador. 
OLFhBT. 6-2 ð sse dcilgu S 
Fertilizer materials, guan o 21 1.216 France 709; Belgium- Luxembourg 304. 
MI m ] ³ a y ĩðͤ A eh tated 240 221 All to Ecuador. 
Stone, sand, and gravel 101 31 All to Venezuela. 
MINERAL FUELS AND RELATED MATERIALS 
Gas, hydrocarbon, natural gas liquids... ....... 115 All to Ecuador. 
Petroleum: 
Crude thousand tons.. 338.984 488,987 Trinidad and Tobago 183, 187; United 
Kingdom 137,117. 
Refinery products: 
asolinkakakaaöaökö l.l. 891-. sacas 
Kerosine._______.__-___--..-.. 90 9 All to Chile. 
Distillate fuel oil thousand tons. 67.420 49.268 Do. 
Residual fuel oil................. 32.155 48.261 All to Panama. 
Lubricants... .... 22 l.l . eee 760 1.068 Mainly to Chile. 


! Content in ores, concentrates, and refinery products of base metals included. 
2 Country distribution not separately reported. 


JFF. prep LL 
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Table 4.—Peru: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS 
Aluminum: 
Bauxite and concentrattteke&kłuk.akke.k..e... eee eee 1,732 1.202 
Oxide (alumina) and hydroxide_..._.....-.....-.--.---------------------- 1,681 1.461 
Metal, including alloys: 
Unsrtought- pd ñ ñ Mens MEER Eie 3,062 3,361 
Semimanulactures ⅛ ᷣ dd y EE 1. 723 1.720 
Cadmium, metal, including alloys, all forms___..........---....---.-- kilograms.. 366 104 
Chromium: 
Oxide and hydroxidé: 2.3.2 eee eb esese ck uude dese ESTE aa AERE do.... 24.186 23.583 
Metal, including alloys, all forms... ... 2 Ll ll LL Lll cll llle ll. do.... 4 1,749 
Copper, metal, including alloys, all forms: 
III ³˙%oeſum.. ce eee eee S quee 2,818 8,615 
Sein i ⁵] ꝗ ò ſſ:ſ.iʒi 795 641 
Gold: 
Ore and concentrate d̃d- . troy ounces.. 8,729 22: 
Metal, unworked or partly worked_..__.-.......------------------- ! 207 77 
Iron and steel: 
Ore and concentrath))))h)h)h)h)h)!„k nee 36 60 
Metal: 
Sermps 6.63 52.5 00 oe ees Vie A ĩð2AA Ä ⁵³ð L a 16,334 7,114 
Sponge iron, powder and shot.__.___....-.-..---..----..------------- 218 128 
Ferroalloys j ² ↄ̊ c RM Er utu d M eri RE 1.238 1.423 
Semimanufacture ss «--- 240,373 134, 504 
Lead, metal, including alloys, all forms_.....-.....----.-.--------------------- 57 7 
Magnesium, metal, including alloys, all form kilograms.. 4,805 8,425 
JV/õõõ osuere ⁰vꝙd ·v·gk è y A ete EE 76-pound flasks.. 36 2 
Nickel, metal, including alloys, all forms__.____-......-..-..-..--------------- 66 48 
Platinum-group metals, including alloys, all form troy ounces.. 748 527 
Selenium and tellurium................. „ kilograms. . 384 2,503 
Silver, metal, including alloys. ......... 2-2... . 2L c Lll l ll lll cll. - troy ounces. . 9,645 4,212 
Tin, metal, including alloys, all forms_........-.---.-..----.-------- long tons.. 203 195 
Titanium; « i : y ce ie LL sees 1.414 1.394 
Zinc: 
DO . fd MIEL dud C d 25 11 
Metal, including alloys: 
Unwrought.-.- soo. ⁵ðj³ſ te Lees ce E Md e mE dic ud 11 5 
SenimanufactüreB. occ oc amo eee cee euism aem eda 147 129 
Other: 
Ore and eeneen trnd ce wa uum U RE E Eq aE t 1,825 1,049 
Metals, including alloys, all forms_._...___....-..-..--------.------------ 1 
NONMETALS 
Abrasives, natural, n.e.aasasssssseeuI n n 3.722 
J orc ue ⁰ ꝗ :::: wr; è y E LEE 4.240 8,967 
Barite and ‘witherite: . ..-... c o-ouzuemoenIl2odedsaezsenazue£bilec med messa dires 308 202 
Boron materials. oo oS eee ee et ce Ue ecd eina ES EE NA Maie = 290 178 
Cement... ⁵˙².. ↄði eat sowie oct aea Oe LITE 99.877 27.871 
Chalk osare a aiment oy. x e aed 2.090 
Clays and clay products (including all refractory brick) 

GDLOnIUM o. o a eS SO eR Gos ele yd Da E dot tee ee 2.307 1.280 
AON oc Se kta tee dau came eR cce LR D EE e MEE 8,543 2,928 
J//—%7»êeõ or ĩð- yd m 3.009 2,184 

Diatomite and other infusorial eartkh ess 3.427 1.225 
Feldspar and lors ⅛ —or!! e 805 1.474 
Fertilizer materials: 
Crude: 
J ͥͥͤꝗHſ ²ͥ ¹˙¹— ] ⅛ͤͤ ͤ ͤͤ k LE 1.831 1,725 
Fr. ⁰ y ͥ⁰ k LR Reus ud r 6. 142 6. 968 
C(Cõĩõẽ%ÜW—QA-Ai...ͥĩ0Ü— ms mt q !!!. LE S Ed 2,649 8,101 
Manufactured: 
Il“ ie ese cee oe ee te eee c Mm cause 93,547 99. 706 
VV! pp ñ p p LES Domi 1.085 
FFõùͥ⁰Ü˙ y k te E APA MECANISMO 8,762 3.570 
7Jõ0G0GC0ſ00ꝙB—ͤꝓj½½: ⁊ð vd dy yd Um 5, 665 9,667 
Ammonia ucc a ]]]ißißẽ ti . eee ee 32 94 
Graphite; natúral -co oc ce te lee Swen oes een Sa LEE DO E 68 62 
Gypsum and-plasteré- ] x yd ee eee y 432 
JJ ³ 0-000 0 E A EE E ⅛ Kg d 3,234 1,020 
Mica, all forms ae or Sour oe diee ⁰yz ee oe eaten os 166 7 
Sali wel te c AN MM iL Mc ane ena 2,714 2.928 
Sodium and potassium compound „ 3,887 8,536 
Stone, sand, and gravel: 
Dimension stone. ..l.:2l.lmecclReoceeqde-cudedwiqmogessccescedsusdue quae 726 578 
P ²⁰˙mnàXÄAàAà ³⁰Üůw·³q²v¹r.. k Ee yd 440 30 
Gravel and crushed rokkakkkakkaaklklkkl„l„n cl Lll Lc eee eee 91 90 
Sand, excluding metal bearing 1.883 4.239 
Quartz aan ] ] T8 351 42 
Sulfur, elemental... a ee ]q m ß EL Le 14,165 5.663 
Tale and Btéatite ..... cr ee uec T ee Se ete REG 932 683 


See footnote at end of table. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


MINERAL FUELS AND RELATED MATERIALS 


Asphalt and bitumen, naturaaalalll 
Carbon black and gas carbon 
Coal, all grades, including briquets. . ............... 
Coke and semicok„kass «4 „4 
Gas, hydrocarbonnn Lll cllc ll... 


Petroleum: 


1967 1968 
333 (K 401 172 
————— ĩͤ Sanaa te ee 3,182 2,921 
Soh Sas Sie aes en a tater ise dern 763 102 


Crude and partly refined. .._.....-...-.-.----...-.---------------------- 167,872 340,249 
Refinery products: 

Gasoline ox ccce i x ĩðx2 he Ei RU AD r 316,000 270. 268 

Kerosine and jet fuee“““llnũ ll 46. 986 12,561 

Distillate ee 601. 163 408. 522 

FF ³oV¹. A ee ³⁰om⁰mh;; r 31,849 29.550 

Mineral jelly and ag A ERE ĩðV/ ĩð2Eu u RM 14,000 13,183 

CCJ0///ö/ͤWThhWhhVfVPp!!!.!!.!..!.;. MEAE t 548 434 

Mineral tar and other coal, petroleum, or gas derived crude chemicals.. .......... 1. 723 1. 786 

r Revised. . 


Source: Ministerio de Hacienda y Comercio, Superintendencia Nacional de Aduanas, and Ministerio de 
Economia y Finanzas, Dirección General de Aduanas, Lima, Peru. Estadística del Comercio Exterior 1967 


and 1968, respectively. 


COMMODITY REVIEW 


METALS 


Copper.—After a year of intensive nego- 
tiations, SPCC and the Peruvian Govern- 
ment signed a contract under which the 
company will invest $355 million to put 
the Cuajone copper concession into produc- 
tion within 614 years from December 19, 
the date on which the contract was signed. 
According to the schedule of operations 
agreed on between the company and the 
Government, the company has agreed to 
begin construction by April 1, 1970, and 
to obligate $25 million by 18 months from 
that date. The contract also provides that 
during the period of recovery of invest- 
ment, the company's earnings from thc 
project will be taxed at the rate of 47.5 
percent and then for a further period of 6 
ycars at the rate of 54.5 percent, the ratc 
in effect on the date of the contract. The 
company shall be free to export and scll 
the production of the Cuajone mine after 
local consumption nceds are met. 

Approximately $142 million will be spent 
within Peru, $172 million will be the basic 
cost of equipment and engineering studies 
performed outside of Peru, and $41 million 
of the investment will be interest during 
the construction period. To bring Cuajone 
into production will require that half of 
the total investment be spent in basic 
infrastructures—camps, water supply, con- 
Struction of a railway from Cuajone to 
connect with the 168-kilometer railway 
from Toquepala to the smelter and port 


at Ilo, and removal of 160 million tons of 
overburden before reaching the orebody 
which will be mined by the open pit 
method. The construction of the railroad 
will require the driving of some 26 kilo- 
meters of tunnels including the longest 
railway tunnel in Peru. Other construc- 
tion will include the installation of a con- 
centrator to handle 30,000 tons of ore per 
day, a 120,000-short-ton expansion of the 
Illo smelter which presently has a capacity 
of 144,000 tons of blister copper per year, 
power plants, and the enlargement of Ilo 
port works. 


Cuajone's production is expected to bc 
about 140.000 tons of blister copper per 
year and will come from reserves estimated 
at close to 500 million tons of 1 percent 
copper ore. 


Although the signing of the Cuajone 
contract by SPCC represents the commit- 
ment of the largest single investment ever 
in Peruvian mining, another investment of 
note had been contracted 4 months earlier 
and with much less fanfare. On August 
25, the Cía. Minera del Madrigal signed a 
contract under Article 56 of the Mining 
Code to invest US$IO million in the de- 
velopment of the Madrigal copper-lead- 
zincsilver property in the Province of 
Cailloma, Department of Arequipa. The 
Homestake Mining Co. of San Francisco, 
Calif, has a controlling interest in the 
mining operation through its wholly owned 
subsidiary, Cía. Madrigal. 
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The mine is reported to have 619,000 
metric tons of proven ore and 434,000 tons 
of probable ore. The Ministry of Energy 
and Mines has estimated a production of 
500 tons per day which will yield a calcu- 
lated life of approximately 6 years. Fur- 
ther reserves may be developed during the 
operation. Calculated gross mineral content 
is 2.8 percent copper, 3.8 percent lead, 5.5 
percent zinc, and 4.3 ounces of silver per 
mctric ton. Underground exploration and 
development of the vein have been under- 
way since before 1968. Approximately 60 
percent of the investment is to be spent in 
the construction stage where 500 men will 
be employed in building a highway be- 
tween the mines and Chivay, access roads, 
a 2,500-kilowatt powerplant, a 500-ton-per- 
day mineral treatment plant, an urban cen- 
ter, and other installations. Concentrates 
will be transported from Madrigal to Sum- 
bay by truck and by the Southern Peru 
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Railway from Sumbay to the port of 
Matarani for export to world markets. An- 
nual production as projected will be 
12,300 metric tons of copper concentrate, 
10,000 metric tons of lead concentrate, and 
12,300 metric tons of zinc concentrate, rep- 
resenting a total annual value of about 
$5.5 million. 

The principal copper producer by far 
continued to be SPCC which owns the 
Toquepala open pit copper mine located 
in southern Peru in close proximity to the 
Cuajone and Quellaveco concessions. Al- 
though development has started on the 
Cuajone deposit, only Toquepala is cur- 
rently in production. Operations at Toque- 
pala were interrupted during the year by a 
42-day illegal strike at the mine which re- 
sulted in a shutdown of the Ilo smelter for 
32 days after the stock of concentrates had 
been exhausted. Salient statistics for SPCC 
operations for the years 1967-69 follow: 


1967 1968 1969 

Ore and waste mined... ...... LLL c LLL LL Lecce ee thousand metric tons 58,940 62.431 58,939 
Ore treated.. uso min cod Oe - d er e ptf do 12.297 13,056 12.297 
Ore-to-waste ratio.. css Seen e ceo ne rus wuwcwsqedsesnauesu 1:3.8 1:3.8 1:3.8 
Copper content of— 

A ³oWÜv¹ꝗſ ³ðW. LE c Eee LE percent 1.18 1.21 1.18 

Blister produced. ......... 2... 2. LLL ccc ccc cL lll. ll. metric tons.. 126,507 184,010 126.506 
Molybdenum concentrate s 0 1.683 1,426 295 


Cerro de Pasco Corp. maintained its posi- 
tion as the second largest copper producer 
and No. 2 taxpayer in Peru during 1969. 
Because of strikes in April and September, 
output of most refined metals and concen- 
trates was about 10 percent below that of 


1968 when there were no strikes. Signifi- 
cant increases were shown, however, in 
gold and tungsten output. A tabulation 
of the principal metal and mineral produc- 
tion of the Cerro de Pasco operation 
follows: 


1967 1968 1969 

Coppet eae re LU E SEE ee ĩðé E a d metric tons.. 37,387 53,210 41.959 

/ ³⅛ d ⁵ĩ³ ͥ ⁰¾ ˙¹ͤ i EATEN c Ene UE do.... 81,651 86,346 71,539 
Zinc: 

PROOF ⁵ ↄ UN le MM s te p E do.... 61,715 65.873 62.359 

In concentrate s eee ee eee eee do.... 84,918 80,680 74.359 

Fl ³⁰ u. y 0...- 775 792 652 

7); ³⁰ꝛ Am d . 88 troy ounces.. 37,178 43.160 52. 000 

JJ] ⁰²¹²ꝛ1A ⁰]˙ ¹§w¾8 K d NT REDE thousand troy ounces.. 19,507 20,371 18,532 


The twin-adit Graton tunnel project, be- 
gun in 1961 to drain and ventilate the 
lower levels of the Casapalca mine, was 
completed in 1969, with the targeted dis- 
tance of 11.36 kilometers reached in No- 
vember. Subsequent drilling induced water- 
flows through the tunnels which have 
lowered the water level in the previously 
flooded section by more than 300 fcet. Cerro 
de Pasco responded to Decree Law No. 


17792 which called for submission of plans 
and schedules of investment for placing 
into production all exploitation concessions 
held since June of 1965 and which were 
not yet being mined by submitting the re- 
quired schedule of operations for four prop- 
erties: Antamina, Chalcobamba, Ferro- 
bamba, and Tintaya. 

Antamina is about 100 miles northwest 
of the town of Cerro de Pasco, and previous 
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work has disclosed a sulfide deposit for 
which 5.8 million tons, averaging 2.6 per- 
cent copper and 1.3 percent zinc and 0.75 
ounces of silver per ton, are estimated on 
the basis of underground workings and 
core drillings. The Chalcobamba property 
is southwest of Cuzco in southern Peru, and 
core drilling and surface mapping have in- 
dicated 27.8 million tons of sulfide mineral- 
ization averaging 2.1 percent copper. Ferro- 
bamba is adjacent to Chalcobamba and has 
a potential based on samplings of old work- 
ings and outcrops of 1.75 million tons of 
mineralization with an approximate grade 
of 3.4 percent copper and 0.7 ounce of 
silver per ton. Tintaya, also in southern 
Peru, is a deposit of oxide mineralization 
estimated at 7 million tons, averaging 3 
percent copper. 

In addition to the above, companies re- 
quired to file schedules of operations for 
development of copper projects include 
SPCC for its Quellaveco deposit contain- 
ing an estimated 200 million tons of 0.95 
percent copper; American Smelting and 
Refining Co. for its Michiquillay deposit of 
590 million tons of 0.75 percent copper; 
Andes del Peru, a subsidiary of The An- 
aconda Co. with its Cerro Verde deposit 
of an estimated 180 million tons contain- 
ing ] percent copper; and Cía. de Minerales 
Santander, a subsidiary of St. Joseph Lead 
Co., for its Hualgayoc copper deposit in 
the Department of Cajamarca, of unspeci- 
fied tonnage and grade. It has been esti- 
mated that it would require well over one- 
half billion dollars to bring the above 
projects into production. 

Early in April, the Mitsui Mining and 
Smelting Co., in conjunction with Nippon 
Mining Co. Ltd., inaugurated a concentra- 
tion plant at Minas de Cobre de Chapi, 
S.A., 60 miles south of Arequipa. An invest- 
ment of over $5 million was used for re- 
opening an old producer and installing of 
flotation equipment to produce copper con- 
centrates for export to Japan. The reported 
capacity of the plant is 800 tons of ore per 
day, which is expected to yield 2,000 tons 
per month of concentrates. 

The Cía. Minera Condestable, S.A., also 
owned jointly by Nippon Mining and Mit- 
sui Mining, was established in 1963 as the 
the first Japanese mining company to oper- 
ate in Peru. In 1969, the company pro- 
duced 12,400 tons of copper concentrates 
averaging 25 percent copper content from 


581 


its Condestable mine located 94 kilometers 
south of Lima. All production was exported 
to Japan. At yearend the company was 
increasing the capacity of the concentrating 
plant to 600 tons per day. 

Operations at the Quiruvilca mine of 
the Northern Peru Mining Corp., a wholly 
owned subsidiary of American Smelting and 
Refining Company, continued at full capac- 
ity during 1969. The concentrator produced 
21,417 tons of copper concentrates, 2,059 
tons of lead concentrates, and 7,284 tons 
of zinc concentrates. These concentrates also 
contained 1,009,568 ounces of silver. Copper 
precipitated from mine drainage water 
amounted to 685 tons. 

Iron Ore.— Early in the year, the Mar- 
cona Mining Co. announced that it planned 
to invest $25 million to increase its annual 
production of iron ore products to 10.5 
million tons of iron ore, concentrate, and 
pellets. Negotiations toward an agreement 
which would permit completion of the ex- 
pansion program were still under way at 
the end of the year. 

Production of iron ore by Marcona Min- 
ing Co. reached a new high with an out- 
put of 9.619.500 metric tons of ore and 
pellets during the year. The company also 
produced a record for 17 years of activity 
by shipping 9,594,580 metric tons of iron 
ore from the port of San Nicolas in south- 
ern Peru. This was an increase of about 
602,000 tons over shipments in 1968. Of the 
total shipped, thc quantity of pellets 
amounted to a new high of 3,539,739 tons 
which were 208,368 tons above the pre- 
vious year. The principal quantity con- 
sisting of 9,339,010 tons was exported, and 
the remaining 255,570 tons were shipped to 
Chimbote for domestic consumption in 
Peru by Sociedad Siderürgica de Chimbote, 
S.A. (SOGESA) , the Government steel com- 
pany. Japan, the principal market, received 
7,589,610 tons while the United States, 
the second-ranking market, received 969,292 
tons. 

As reported in the 1968 Minerals Year- 
book, Marcona made the first two trial 
shipments of iron ore in slurry form. In 
1969, Marcona moved five partial cargoes of 
slurried iron- ore concentrate in ships, em- 
ploying the Marconaflo slurry system. Of 
these cargoes, three originated in Peru. 
The Marconaflo system is a unique process 
of pumping bulk concentrates in a 25- 
percent water solution aboard ship, de- 
watering the concentrates before departure 
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or while in transit, leaving a nonshifting 
cargo containing less than 8 percent water, 
only slightly above the water content of 
conventional bulk concentrate shipments. 
On arrival at destination, special high- 
pressure water jets developed by Marcona 
are employed in the ships' cargo holds to 
liquefy the cargo for pumping ashore. Mar- 
cona claims that the system reduces direct 
power and handling costs of loading and 
discharging iron-ore concentrate by as 
much as 90 percent from the cost of con- 
ventional ship unloading systems. Equip- 
ment required in the system has been de- 
signed and developed by Marcona, and 
patents and trademarks have been applied 
for. Early in the second half of the year, 
Marcona concluded a contract for delivery 
of more than 2 million tons of slurried 
iron-ore concentrate to the new Portland, 
Orcg., plant of Orcgon Steel Mills, an affil- 
iate of the Gilmore Steel Corp. of San 
Francisco, Calif. 

Iron and Steel.— The Government steel 
company, SOGESA, achieved new highs in 
the output of pig iron, steel ingots, and 
merchant mill products. The plant con- 
sumed 265,000 tons of iron ore of which 
approximately 211,000 tons was in thc form 
of pellets. Tests initiated in 1968 have def- 
initely established the benefits to. be ob- 
tained from use of 100 percent pellets in 
the blast furnace charge. The use of pellets 
has not only increased the output of pig 
iron but has also reduced coke consump- 
tion by 20 percent. 

Lead and Zinc.—Mitsui Mining and 
Smelting Co. of Japan reported that its 
Peruvian subsidiary, Santa Luisa, S.A., will 
double the capacity of its zinc, lead, and 
copper ore treatment plant to 1,000 tons 
per day. Expansion work on the flotation 
plant was to commence before the end of 
the year. Current output at the mine was 
500 tons per day of ore containing 12 per- 
cent zinc, 6 percent lead, and 2 percent 
copper. During the year the mine produced 
39,600 tons of 48-percent zinc concentrates; 
14,400 tons of 52-percent lead concentrates; 
and 3.000 tons of 20-percent copper concen- 
trates. The lead and zinc concentrates were 
exported to Japan, while the small copper 
production was sold locally to Cerro de 
Pasco. 

It has been reported that the Toho Zinc 
Co. Ltd. of Japan has taken a l-year option 
on the Gran Bretaña mine, during which 
time the Japanese company will invest 
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$250,000 in diamond drilling and under- 
ground work to learn more about the de- 
posit. At the end of the year period, the 
Japanese concern has the option to buy 
into the mine for $1 million and form a 
company owned 70 percent by itself and 
30 percent by the San Martin family (the 
mine's current principal owner). The Gran 
Bretaña mine is located in the Province 
of Jauja, Department of Junín, in the 
central region of Peru. To date, the mine 
has been operated as a manganese pro- 
ducer. About 8 years ago, however, a zinc 
deposit was discovered, and during the last 
year, the mine has occasionally produced 
zinc concentrates. The mine has a concen- 
trating plant with a capacity of 250 tons 
per day. Its zinc concentrates are reported 
to contain around 60 percent zinc and some 
cadmium. Inasmuch as the company is in- 
debted to the Mining Bank, the latter is 
now supervising the working of the mine. 
The San Ignacio de Morococha, S.A. 
Mining Co. was scheduled to complete in- 
stallation of a concentrating plant by year- 
end at their new San Vicente zinc mine, 
located in the District of Vitoc (beginning 
of the jungle area), Province of Tarma, 
Department of Junín, in central Peru. The 
concentrating plant will have a capacity of 
700 metric tons per day and will produce 
between 72,000 and 75,000 metric tons of 
zinc concentrates (more than 60 percent 
zinc) per year. About 350 workers were 
employed during the construction stage. 
but this number will be reduced to about 
200 to 250 workers when construction is 
completed. The concentrates will initially 
be hauled by trucks from the mine, but 
the company is constructing a 4-inch pipe- 
line, 14 kilometers long, to carry the con- 
centrates from the mine to the central 
highway from where they will be trans- 
ported by truck to the port of Callao to 
be shipped to Japan at the rate of about 
6,000 metric tons per month. Mining is a 
new venture for this section of Peru which 
has mainly been devoted to agriculture in 
the past. However, successful operation of 
the San Vicente mine could develop a new 
industry in the area inasmuch as other 
mincral deposits are known to exist. 
Grace and Cía. had established a Peru- 
vian subsidiary which has been developing 
two base mctal mines in Peru for several 
years. Development has been satisfactory, 
and a 500-ton-per-day mill will be built 
at the Ticapampa lead-zinc-silver mine lo- 
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cated north of Lima in the central high- 
lands. The Ticapampa mine was operated 
until 1967 by the Anglo-French Tica- 
pampa Silver Mining Co., Ltd., S.A. In 1967, 
Grace and Cía, Minera Castrovirreyna, 
and Cía. Minera Condor took over the 
old company and formed the Cía. Minera 
Alianza, with Grace as a minority share- 
holder, to explore, develop, and operate 
the mines of the Ticapampa District. The 
net result of Alianza's intensive explora- 
tion program was the development of suf- 
ficient accessible ore to warrant the expan- 
sion of the operation to around 500 tons 
per day. Construction of the new opera- 
tion was expected to start in the latter 
part of the year. 


MINERAL FUELS 


As though to prove its good intentions 
and to counteract the antiprivate capital 
impression created by its seizure of IPC 
properties, the Peruvian Government in 
January granted offshore concessions to 
three of the nine companies which had 
applied for acreage between 7° and 16° 
south latitude and granted also one inland 
concession in the Sierra. The favored con- 
cessionaires were Occidental del Peru, Inc., 
‘Texas Petroleum Co., and the Government- 
owned Empresa Petrolera Fiscal. The com- 
panies were awarded 3-year exploration 
concessions over areas varying between 
395,000 hectares and 400,000 hectares. The 
Peruvian Gulf Oil Co. was awarded a 5- 
year exploration concession covering 280,000 
hectares in the Cuzco and Puno regions. 
All of the above concessions were applied 
for under the Petroleum Law, No. 11780, 
and were granted within the terms of that 
Law. These were the last concessions to be 
granted under 11780 as the Government, 
by means of Decree Law No. 17440 of Feb- 
ruary 18, prohibited the granting of any 
new petroleum concessions within the ter- 
ritory of Peru. It is considered that Decree 
Law No. 17440 was a hasty intermediate 
measure pending the issuance of a new 
Petroleum Code which had been under 
consideration by the Government since 
1968. However, by yearend, although petro- 
leum interests had seen drafts of a proposed 
code, the final law had not been issued. 

The final act in the removal of IPC 
from the Peruvian petroleum scene was 
accomplished in August when, for an al- 
ledged debt of $690 million asserted for 
illegal exploitation of its concession during 
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44 years, the Government expropriated the 
remainder of IPC's property including the 
marketing and distribution system, real 
estate, and the 50-percent share in the Lima 
concession. Properties seized were turned 
over to Petroperu, the State oil company. 
(In July, the name of the State oil com- 
pany, Empresa Petrolera Fiscal, was changed 
to Petroperu, an abbreviation for Petróleos 
del Peru.) The remaining 50-percent share 
in the Lima concession is held by Burmah 
Oil. 

During the year, there were about 41 
million hectares under exploration and 
exploitation concessions. Of this amount, 
38.25 million hectares were assigned to 
Petroperu. About 1.6 million hectares were 
in eastern. Peru's Amazon basin where no 
new development was active nor planned 
with the exception of the small producing 
fields of Ganso Azul and El Oriente. It has 
since been reported that late in the year, 
the Texas Petroleum Co. renounced all of 
its concessions in the eastern zone amount. 
ing to some 245,764 hectares. These were 
concessions held over a period of niany 
years and on which exploration work had 
been done. It is understood that the com- 
pany relinquished the concessions for lack 
of positive findings. Sixty thousand hectares 
in the coastal fields comprised the Lima 
concession which is jointly held by Burmah 
Oil and Petroperu. Continental Shelf con- 
cessions include 35,000 hectares under ex- 
ploitation by Belco Petroleum Corp., and 
800,000 hectares are the two exploration 
concessions on the southern Shelf granted 
to Occidental Petroleum Corp. and Texaco 
Oil Co. 

There were 38 exploration wells drilled 
in 1969 of which 23 were offshore, 14 were 
in the coastal zone, and 1 was in the eastern 
zone. Of the offshore group, 4 were pro- 
ducing and 19 were abandoned. In the 
coastal zone, 6 were producing, and 8 were 
abandoned. The above drilling activity 
was carried out by the two big producers 
in Peru—Belco and Petroperu. The only 
other hole drilled during the year was by 
Mobil in its unsuccessful exploratory ser- 
ies in the Santiago River arca of castern 
Peru. The drilling rig was returned to 
the United States. 


There were 152 development wells drilled 
during the year with 24 nonproducers. All 
of the producing wells were located in the 
Continental Shelf or the coastal zone. There 
were 7 drilling rigs actively drilling or 
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testing development wells at yearend, and 
723,002 feet had been drilled. 

Production of crude petroleum decreased 
2.7 percent below the 1968 quantity. Belco, 
the principal private producer, increased 
its production by 924,000 barrels over 1968. 
However, this was not enough to compen- 
sate for eight petroleum companies’ pro- 
duction decline of 1.474.000 barrels. This 
decline was largely accounted for by the 
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two oilfields formerly worked by IPC, with 
614,000 fewer barrels from La Brea v 
Parinas, declining field for many years, 
and 654.000 fewer barrels from the Lima 
concessions which had been holding steady 
except for a slight decline in 1967. Con- 
tributions to the total supply were 64 per- 
cent from the Coastal area, 32 percent from 
the Continental Shelf, and 4 percent from 
the Eastern Zone. 


Distribution of crude petroleum production by zone and company 


(Thousand 42-gallon barrels) 


Production 
Zone and company 
1968 1969 
CONTINENTAL SHELF 
Belco Petroleum Corp. of Peru_.._._._...- 2-2 eee ee eee ene nee eee ne eee 7,492 8.416 
Petroleos del Peru... oo 4d we cate eee bie bead eee weed 281 (1) 
7] oe eo IA De M IE A ³ð⅛WGà; ] ð 7,773 8,416 
COASTAL 
Belco Petroleum Corp. of Peru ............: 2L LLL c Ll c lll lla lcs c2s sss 222oc222z 66 41 
Petróleos del Perú, Los Organos s ee ee eee eee eee 1.553 1.574 
Petróleos del Perú, Lima concession ?. nn „ ee eee eee ee 10.974 10.320 
Petróleos del Perú, La Brea y Parinas 2 5. 564 4,950 
Peet PP ⁵́⅛˙§dAſſſſͥͥ y ĩ d ec 8 14 
Totales meor ff ð- 8 18.171 16.887 
EASTERN 
Compañía de Petróleo “Ganso Azul“, Ltdal/aaaiꝛ˖eggdgd ccc sc eee ee eee eee 612 621 
Compania Peruana de Petróleos El Oriente“, S. .. 500 405 
1J7)J7//ͤ·Ü)nydſſdſdyſſfGſͥhöükõõõõõõõ0/õ.ĩ³v¹w.vad 1.112 1.026 
Grand total 27,056 26,329 


— ———ñ—ñ—ä—— ß: : ¾ 5 vꝰ“ d: 


! Production figure included in “Los Organos.” 


? Jointly held by IPC and Burmah Oil Co. until July 1969 at which time Peruvian Government confisca ted 
IPC's interest and assigned the operation of the property to Petroperu. 
3 [PC until October 9, 1968; Peruvian Government agencies thereafter. 


Although Peru has about 2.5 trillion 
cubic feet of natural gas reserves. the 
greater part lies on the eastern slope of the 
Andes Mountains or in the Amazon basin 
and therefore far from a large potential 
market. Pctroperu accounted for about 83 
percent of all the natural gas produced in 
Peru in 1969. La Brea y Parinas together 
with the Lima concessions produced about 


72 percent of Peru's gas. Practically all 
production came from the coastal and off- 
shore areas. Petroperu's plans for the future 
include the construction of an 812-mile- 
long gas pipeline between the Talara and 
Lima to transport 200 million cubic feet 
of gas per day. A tabulation of 1968-69 
production and use of natural gas follows: 


1968 1969 
Production of natural gas million cubic feet.. 75,792 74.452 
Ffir ⅛ ⁰ ³ð do.... 3.555 3.301 
C/ ⁵ĩↄðWAͥͥ ⁰h=hd ⁰mdmem. yd mts mm 8 0.... 318.248 13.806 
PPC—Iiiin:w: yd 8 do.... 9,806 9.659 
Returned to ů oss oe tI cu eei UE Lb hp M em E dere EE ad do.... 14.594 10.415 
Flared or otherwise los do 84.589 37.271 
!!;ö˙—ð ³;Üöẽ] ½ ᷑²wm ð m; v OR percent. 54.4 49.9 
Flared or otherwise lost tt do 45.6 50.1 


THE MINERAL INDUSTRY OF PERU 


Refinery output increased slightly, with 
a small reduction at IPC's former refinery 
at Talara being more than offset by in- 
creases at Petroperu's La Pampilla refinery 
and the Conchan-Chevron refinery (oper- 
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ated and half-owned by Standard Oil Co. 
of California). The following tabulation 
of refinery runs shows production for 1968 
and 1969 in thousand 42-gallon barrels. 


Motor gasoline Kerosine Diesel Residual fuel Other 
1968 1969 1968 1969 1968 1969 1968 1969 1968 1969 
Petróleos del Perá: 
Talara... ....-------- 6,384 6,155 3,076 2,921 5,330 5,503 4,640 4,498 1,859 1,673 
La Pampilla. ......... 1,939 2,160 611 589 559 625 2,164 1,847 1 521 518 
ite et wee 85 108 58 70 129 89 98 87 1 2 
Refineria Conchon-Chevron, 
S JPN man See ,068 1,194 65 144 378 455 1,147 1.216 r 86 179 
Cía. de Petróleo Ganso 
Azul, Ltd 137 127 76 68 145 151 112 118 4 1 
t Revised. 


Four refinery products accounted for 91 
percent of the output, a slight drop of 2 
percent from the 1968 production. Output 
of these products in million barrels were: 
Motor gasoline 9.7; residual fuel oil 7.8; 
diesel oil 6.8; and kerosine 3.8. 

Petroperu’s 20,000-barrel-per-day Pam- 
pilla refinery, built by the Japanese Gaso- 
line Co., will be expanded to 30,000 bar- 
rels per day with completion scheduled 
for 1970. The Talara refinery is scheduled 


for expansion from 60,000 to 80,000 bar- 
rels per day, and construction of a new 
25,000-barrel-per-day refinery at Mollendo 
has been projected for the near future. 

Domestic consumption of petroleum prod- 
ucts apparently has varied little com- 
pared with the previous 2 years. Prelimin- 
ary figures show consumption of 9.9 million 
barrels of gasoline, 8 million barrels of 
fuel oil, 6 million barrels of diesel oil, and 
3.9 million barrels of kerosine. 


INN Google 


The Mineral Industry 
of the Philippines 


By Ta Li 


The Philippine mineral industry grew 
steadily during 1969, with the value of min- 
eral output reaching an alltime high of 
$313.8 million, a 20-percent increase over 
the 1968 figure. The metallics sector, basi- 
cally export-oriented, was again the leader 
and comprised about 72 percent of the total 
output value. Nonmetallics, being local- 
market-oriented, contributed the remaining 
portion. Copper continued as the leading 
mineral produced, although cement, chro- 
mite, gold, and iron ore were also impor- 
tant. 

Among the major developments com- 
pleted during the year was the startup of 
the Marcopper Mining Corp.'s Santa Cruz 
mine on Marinduque Island. When fully 
operative, the mine will reportedly be the 
second largest copper mine in the Far East, 
the first being Atlas Consolidated Mining & 
Development Corp.’s mine at Toledo, Cebu. 
Plans for the Philippines’ first copper re- 
finery were shelved because studies indi- 
cated the project would be unfeasible. 

Formal announcement was made to pro- 
ceed with the exploitation of the nickel 
laterites on the Surigao Mineral Rescrva- 
tion, and preparations were made for pro- 
duction to start by 1972. Work on the 
Philippines’ first integrated steelworks at 
Iligan, Mindanao, continued on schedule. 
During the year, a cold-rolling mill became 
operative and a hot-strip mill will soon be 


completed. Plans call for the integrated 
steelworks to be completed by late 1972. 

Preparation of new legislation to replace 
the country's basic mining code in the Min- 
ing Act of 1936 continued. During the year, 
two dralts of a proposed mining code were 
submitted to the Philippine Congress. The 
first, sponsored by the private sector, en- 
visioned slight changes in some undesirable 
amendments but not in the basic concepts 
of the present law. The second, sponsored 
by the Bureau of Mines, in essence recom- 
mends the repeal of the present law and 
has provisions for such extensive changes 
as the requirement of a license to carry 
out exploration, exploitation, and processing 
work; the granting of such rights to only 
those with sufficient technical, financial, and 
organizational capability; and that applica- 
tion, not discovery, is the genesis of a min- 
ing right. 

The Philippine Senate Oil Bill No. 676, 
introduced in 1968, was still awaiting pas- 
sage in 1969. It provides for the establish- 
ment of a commission with the authority 
to control internal petroleum product 
prices, costs of imported crude oil and 
product prices, and amounts of petroleum 
imports. In addition, it would have the 
final authority over expansions of existing 
refineries, the licensing of new refineries, the 
setting of permissible rates of return for 
refiners, and the licensing of distribution 
outlets. 


PRODUCTION 


The nearly 20-percent increase in 1969 in 
copper output was due both to existing 
facility expansion at well established mines 
and to the development of new pits. Mer- 
cury production benefited from a new kiln 
added in 1969. The small amounts of lead 


and zinc produced were principally by- 
products of copper and gold mining; the 
zinc was from gold-zinc ores mined at Tuba 
on Luzon and copper-zinc ores extracted 


! Mining engineer, Bureau of Mines, Washing- 
ton, D.C. 
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at Bagacay on Samar. Byproduct molyb- 
denite was derived mainly from copper ores 
of the Sipalay mine on Negros. 


Breakdown of mineral commodity output 
value showed copper ores and concentrates, 
valued at $168.6 million, was the most im- 
portant item in 1969. Cement was second 


Table 1.—Philipines: 
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with $56.8 million, followed by gold ($30.3 
million), iron ore and concentrate ($13.8 
million), chromite ($8.8 million), and salt 
($7.4 million). Not included in total out- 
put data were iron and steel products, 
which were of some significance, and petro- 
leum refinery products, which were of con- 
siderable importance. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 » 
METALS 
Cadium, mine output, metal content. 8 8 
Chromium. chromite, gross weight thousand tons 420 439 470 
Copper, mine output, metal contennne e, do 85 110 131 
c iS ad ots thousand troy ounces.. 491 527 571 
Iron and steel: 

Iron ore and concentratek thousand tons.. 1.478 1,353 1,561 

FFC ccs uua ũ 0mꝛZdͥt Gd 718 NA 850 

Steel semimanufactures. _._.......---------------- thousand tons 187 210 294 
Lead, mine output, metal content... .............. 2 eee ee 95 84 67 
Manganese ore and concentrate, gross weight F thousand tons 86 66 2 
Mercury, mine output, metal content: — 76-pound flasks.. 2,611 3. 544 3,478 
Molybdenum, mine output, metal content. ............ 2.2. LLL lll lll... 25 48 1 
Silver, mine output, metal content thousand troy ounces.. 1,396 1,575 1,561 
Zinc, mine output, metal content_._..........-.-.---------------- ee eee 1,548 2,243 3,286 

NONMETALS 
h aes a / ⁰ÜÜ˙wm m eee E 58 32 45 
Cement, hydraulic thousand tons.. 2,112 2,564 2,950 
Fëlds Bie e cie ĩↄðbſ%é%ſ / ͤ reed ee c UE i te ree E De Oey a ees NA 42,324 85,391 
Fertilizer materials: 

Crude: Phosphate rock... 2... 2.2 LLL c cllc ll c Lll ec lle Lll 1 521 NA 

Manufactured: 

Nied y esos msec endi NA 9,097 9,731 

Mixed and unspecified... ...... 2.222... c ccc c lll eee ee 84,255 93,312 81,233 
Gypsum and anhydrite, crude___....-.......---.-.----- thousand tons r 20 21 37 
bimesise d bad eui. EE LLLI ale do.... 84 105 216 
Pyrite and pyrrhotite (including cupreous): 

Gross ink ee thousand tons 146 182 96 
Quartz, glass ́(Qũ-rrnrn;nn;;;n;n;;; ³ ³³K ew essen ceo ss do.... 311 429 638 
Salt. malle. ⁵ðI ⁵ ² eke eee te ee eu EE ee a aa do.... 116 217 231 
Stone, sand and gravel, n.e.s: 

Crushed and broken: 

Dell.... es ueee 6,794 6,198 4,826 
Em ee oh ete ewe couse eas thousand tons.. * 3,334 8,759 NA 
sulfur, elemental. soci ce leds um acm E ure RE ERR mE wa E du ace E IER RUE 24 42 32 
Jõ§˙⁰˙ Aim ALL Lu ⁵⁊ðV—vry sa E AE A I oie at 444 872 942 
MINERAL FUELS AND RELATED MATERIALS 
Coal, rde une RE Ew -RSa Rud QUS E EDS thousand tons 65 82 63 
Petroleum, refinery products: 

Gasoline, aviation and motor thousand 1 barrels.. 12,792 13,720 14,561 

Kerosine and jet fſueddõccdõdddddddddddwgididid lll lll lll do.... 775 5, 807 5,744 

Distillate fuel oill ß dumme ue es ee ee are ante do.... 9,533 11,261 12,553 

Residual fue do.... 16,500 20,5836 21.337 

Refinery fuel and losses. do.... 2,913 3,72 4.271 

Other, including unspecified. ... ................. 2. ll... do.... 1,347 1,261 1,744 

S ee eee iater ¹³·¹- -m ⁰ 8 do.... 46,860 56,356 60,510 


P Preliminary. r Revised. 


NA Not available. 


TRADE 


Philippine mineral commodity exports 
consist chiefly of metalliferous orcs and con- 
centrates. Major 1969 mineral exports in- 
cluded copper ores and concentrates, valued 
at $132.6 million, compared with $113.5 
million in 1968; iron ores and concentrates, 
$14.3 million, compared with $10.0 million 


in 1968; chromite ores, $9.7 million, com- 
pared with $8.3 million in 1968; mercury, 
$1.5 million, compared with $1.6 million in 
1968. The United States was the destination 
of nearly half of the refractory chromite and 
about half of the copper production from 
the Lepanto mine. Virtually all the re- 
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maining copper, metallurgical chromite, and 
iron ore were sent to Japan. 

The bulk of Philippine mineral imports 
consists of base metals (chiefly iron and 
steel) and mineral fuels. In 1968, about 
$110 million of base metals and $106 mil- 
lion of mineral fuels were imported. Data 
for the first half of 1969 showed that im- 
ports of base mctals were running about 
10 percent-higher, while imports of mineral 
fuels were at the same level as the previous 
year. Japan supplied over half of the base 
metal imports. Some two-thirds of the crude 
oil imports, the largest component of im- 
ported fucls, came from the Middle East, 
and the last third from Malaysia. 
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Table 2.—Philippines: Exports of 
selected mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1966 1967 
METALS 
Chromium: 
Metallurgical.. ...... 104,278 129,797 
Refractory .......... 478,952 294,544 
Copper oreand concentrate. 260,634 395,636 
Iron ore and concentrate 
thousand tons 1,546 1,382 
Manganese ore and concen- 
dci c ĩ T 64,826 15,833 
Mercury. 76- pound flasks.. 2,066 2,4717 
Zinc ore and concentrate... 2,475 3. 160 


Source: Department of Commerce and Industry, 
Bureau of Census and Statistics, Foreign Trade Sta- 
tistics of the Philippines, Manila, 1965 and 1967. 


Table 3.—Philippines: Imports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Aluminum, metal, including alloys, all form 1,252 9,076 
Copper, metal, including alloys, all forms............--.------------------------- 4,567 5,168 
Iron and steel: 
Scrap........ Fintan tele uU De due e pU 8 6,379 11,279 
Pig iron, ferroalloys, and similar materials 14,360 14,985 
Steel, primary forms and semimanufactures. ... ..............- thousand tons. . 454 718 
Lead, metal, including alloys, all form.. 4,347 4,636 
Tin, metal, including alloys, all ſormgg8GG „ long tons 518 624 
Zinc, metal, including alloys, all forms... ...2.2 222 2 2c cc ccc Lc LLL 22 ,993 16,249 
NONMETALS 
ASDOSLON ³ꝛðAA0ͥ.u E E uua cnn i Bo ==xß I pla er Nie Rr 1,730 1.887 
Clays kaolin ſ ↄAͥuAſã⁵³⁵AyAuAͥbbGfGyͥyͥõ ] (yd ¶õydddʒ y S CEP ah 3,319 8,950 
Diatomite and other infusorial earthsa. .. __.......-...-----.-------------+-- rre 11,924 403 
Fertilizer materials: 
Crude, Phesphat le. thousand tons 24 106 
lll ⁰ ⁰˙! . t ru ra hel do 107 197 
%/%0G ] ä / ⁰²⁵² VdV 8 64, 568 58, 009 
Sulfur, elemental, all formdmnwmwnwmn wn „„ 558 2,710 
I gh NO ORDRES HERMES mts ꝶꝛx cane AO y CHE UE 2,859 2,838 
MINERAL FUELS AND RELATED MATERIALS 
Coke and semicoke. d . EU ELM EL Du mue EL 14,059 14,808 
Petroleum: 
Crider Coder D d. br thousand 42-gallon barrels.. 40,197 46,537 
Refinery products: 
Gasoline. o et mmh; ⅛ĩo ] v; A E M ee E UE do.... 2,031 620 
JJ0ööĩ5r[ðrßr cn mm qqmmꝶꝶmmꝶmqäqꝶęmpꝶfꝓꝶꝶh¾ꝶꝶęꝶghgqꝶqꝶꝶꝶqꝶꝶmꝶmgmhkęm mss E iE ME do 408 84 
Diaet do 361 165 
Residual fuel dd —?n 9 591 71 
CJJö§öͤ ³˙¹ . ⁰y y mx NK Em a a do 719 629 
rr; ĩꝰ ð³ RRNUE do 159 277 
Ota los he sz ⁵« d.. pots a ³ĩWA0¹.ꝛ¹Ü¹ü ;- do.... 4,269 1.846 


Source: Department of Commerce and Industry, Bureau of Census and Statistics. Foreign Trade Statistics 


of the Philippines, Manila, 1966 and 1967. 


COMMODITY REVIEW 


METALS 


Chromite.—The downward trend of the 
Philippine refractory chromite production 
was reversed in 1969, as production rose to 
358,787 tons, about an 18-percent increase. 
Al] refractory chromite came from Consoli- 
dated Mines Inc.s Masinloc mine in west- 


central Luzon. New reserves were outlined, 
and underground operations began in mid- 
1969. Output from the mine will be able 
to be maintained at the 350,000-ton level 
well into the 1970's. However, the future of 
the industry does not presage substantial 
growth, as there is an accelerating trend 
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toward replacing open-hearth, chromite 
brick furnaces with basic oxvgen furnaces 
requiring higher temperature refractories. 

Production at the Acoje Mining Co., Inc.'s 
Zambales property, the country's only pro- 
ducer of metallurgical chromite, decreased 
nearly 20 percent to 110,992 tons. 


Copper.—In recent years, much progress 
has been made toward the expansion of 
existing mines and exploration for and 
development of new mines. At yearend 1969, 
the country possessed reserves of over half 
a billion tons of disseminated copper ore 
grading 0.6 to 0.9 percent. In view of the 
planned expansions, and the present con- 
struction of new facilities, Philippine cop- 
per output should exceed the 200,000-ton 
level by 1972. 

Thirteen of the 16 mining companies 
producing copper in 1969 were primary 
producers. Mine-copper output by major 
producers is shown in the following tabula- 
tion: 


Company 1968 1969 

Atlas Consolidated Mining and 
Development Corp.......... 42,200 61,000 

Lepanto Consolidated Mining 
Oe has aie du re M 26,000 25,900 

Marinduque Mining and Indus- 

trial Corp: 

Bages 2. cc cee ,8 10,400 
Paar- 8 15,400 18,100 
Philex Mining Corp........... 9,100 12,300 
Totale ³·¹¹ ( e 100,500 117,700 


Atlas Consolidated, the largest copper 
producer in the Far East, derives all pro- 
duction from underground and open-pit 
workings in Toledo, Cebu. Presentlv, all 
output from the workings is beneficiated 
at the Toledo mill, with the underground 
Lutopan mine supplying about 80 percent 
of the feed. However, plans were approved 
in September 1969 for the installation. of 
a new 20,000-ton-per-day mill to process 
ore from the Biga pit, where output is be- 
ing expanded. The pit's ore reserves have 
been increased to over 160 million tons, 
averaging 0.45 percent copper, by lowering 
the cutoff grade to 0.30 percent copper. The 
cost of the expansion program was esti- 
mated at $20 million, reportedly to be 
funded by a long-term loan from the Mit- 
subishi Mctal Mining Co. Ltd. of Japan in 
return for the marketing rights. The ex- 
pansion is expected to be completed by 
1971. Meanwhile, a new grinding and flota- 
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tion circuit was added to the Toledo mill, 
increasing the daily mill capacity to 27,000 
tons by 1970. 

A pilot plant was completed in early 1969 
near the Lepanto Consolidated Mining Co.'s 
Mankayan mine in Luzon. Test runs for 
arsenic-free copper matte production were 
in progress. When the plant is in full opera- 
tion it will save Lepanto Consolidated 
penalty charges on the high arsenic content 
of its ores. 

Marinduque Mining and Industrial Corp. 
operates two copper mines, the Sipalay on 
Negros Island and the Bagacay on Samar 
Island. The Bagacay mine, which was hit 
by a destructive typhoon in 1968, returned 
to normal operations during the year. At 
the Sipalay mine, overall daily capacity was 
increased to 8,000 tons. Further expansion 
to 12,000 tons is envisioned for 1970. Ca- 
pacity was also increased at the Philex 
Mining Corp. mine and mill at Tuba in 
west-central Luzon through the addition of 
a new 6,000-ton-per-day mill put on stream 
in August 1969, bringing total mill capacity 
to 10.000 tons per day. 

Marcopper Mining Corp., a joint venture 
of the Philippine Government and the 
Placer Development, Ltd. of Canada, joined 
the ranks of Philippine copper producers 
in late 1969 with the startup of its Santa 
Cruz porphyry copper mine and mill. Pre- 
sent ore reserves at the mine are estimated 
at 90 million tons, averaging 0.75 percent 
copper. Initial annual copper production 
is expected to be 35,000 tons. The mine was 
built at a cost of $60 million, and all pro- 
duction for the next 10 years is under 
contract for delivery to Nippon Mining 
Co. Ltd. of Japan. 

Another significant copper project, com- 
pleted in March 1969, was Black Mountain 
Inc.'s Kennon mine and mill in Mountain 
Province. The mill was reportedly operat- 
ing at its full capacity of 2,000 tons-per-day. 
and capacity was planned to be doubled 
within the next $ years. About 12 million 
tons of 0.63 percent disseminated copper 
ore has been delineated and is being ex- 
tracted by panel caving. 


Gold.—The Philippines is among the 
world's top 10 producers of gold. About 60 
percent of gold production is derived from 
primary sources, and the remainder is a 
bvproduct of copper production. Benguet 
Consolidated, Inc. the largest gold producer, 
with its mines at Baguio in Mountain 


THE MINERAL INDUSTRY OF THE PHILIPPINES 


Province, accounted for nearly half of the 
1969 total production. 


Iron Ore.—The Philippine Iron Mines, 
Inc., the largest producer of iron ore, re- 
sumed normal operation in 1969 after a 
year of poor production due to the transi- 
tion to pellization of all iron ore output. 
Output in 1969 was 735,519 tons of pellets, 
compared with 1968’s 697,870 tons. The 
most dramatic growth within the industry 
in recent years has been in the iron sand 
sector. Iron sand production, from Maraveni 
Consolidated and FILMAG, has contributed 
about 30 percent of the total iron ore pro- 
duction since the mid-1960's. This has been 
caused by Japan's preference for iron sands, 
Japan being the only present outlet of 
Philippine iron orc. 


Iron and Steel.—lIligan Integrated Steel 
Mills Inc. progressed steadily with the con- 
struction of the first Philippine integrated 
steelworks, located at Iligan, Mindanao. 
Raw materials for the steelworks will be 
derived from indigenous limestone and some 
domestic iron ore, with coke being imported, 
The company’s present facilities include a 
100,000-ton-per-year tinning line and a new 
400,000-ton-per-year cold rolling mill, which 
was put on stream in early 1969. A 65,000- 
ton-per-year hot-strip mill, now under con- 
struction, will be finished in early 1970. In 
addition, construction on the planned 1,500- 
ton-per-day blast furnace and two 60-ton- 
per-charge oxygen furnaces will probably 
start in 1970 and be finished by early 1972. 
The completed project is planned to pro- 
duce annually about 640,000 tons of crude 
steel and 430,000 tons of rolled products. 


Mercury.—Palawan Quicksilver Mines, 
Inc. the only producer of mercury, opera- 
ted its four rotary kilns at full capacity 
during 1969. A fifth kiln was added at 
mid-year, thereby increasing total daily 
furnacing capacity from 350 to 475 tons of 
ore. The company reportedly also lowered 
its cutoff grade of mercury ore and thereby 
increased its reserve to over 1 million tons 
of ore, averaging 2.5 to 3.0 percent mercury. 


Nickel.—The Marinduque Mining and 
Industrial Corp. formally announced at 
yearend 1969 that it would proceed with 
the development and construction of a mine 
and refinery to produce nickel from low- 
grade laterites found in thc Surigao Mincral 
Reservation. Ore reserves at the property 
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are estimated at over 100 million tons, 
assaying about 1.45 percent nickel. The 
project is planned to produce 34,000 tons of 
nickel annually, and will employ a hydro- 
metallurgical refining process developed by 
Sheritt-Gorden Mines Ltd. of Canada. The 
proposed output constitutes approximately 
5 to 7 percent of the 1968 world nickel 
production. 


Total costs of the project are estimated at 
$160 million; Bechtel Corp. of the United 
States is designing the mining and milling 
facilities, while Kobe Steel of Japan re- 
portedly is supplying a $55 million nickel 
plant. Groundbreaking for the project will 
be in January 1970, and commercial opera- 
tions may commence at yearend 1972. Two 
other major lateritic nickel deposits in the 
Philippines have been outlined by A. 
Soriano and Co. on Palawan and Mindanao. 
Work on Palawan has indicated a possible 
deposit of 97 million tons assaying 1.37 per- 
cent nickel. The Mindanao deposits have 
indicated ore reserves of 110 million tons 
assaying 1.27 percent nickel. Atlas Consoli- 
dated and Mining reportedly has been 
granted the option to acquire mining rights 
over the two properties. 


NONMETALS 


Cement.—The Philippine cement indus- 
try experienced an unfavorable year in 
1969, as a cement glut engulfed practically 
all 12 cement firms. The oversupply was 
largely due to the Philippine Central Bank's 
low priority in granting loans for construc- 
tion projects as a result of foreign exchange 
difficulties. Although industry capacity 
(about 3.8 million tons in 1969) has grown 
18 percent annually during the past 10 
years, cement consumption has increased 
only 15 percent annually during the same 
period. Nevertheless, five new plants are 
presently under construction and three more 
are in advanced stages of negotiation or 
financing. Completion of these projects will 
bring total annual cement capacity to over 
8.5 million tons by the early 1970's. In- 
creased efforts were being made by the 
cement industry to market outside the 
Philippines, but such prospects appear dim 
due to stiff competition with the area's 
other big marketers, such as Japan and 
Taiwan. 


Fertilizers.—The Philippines fertilizer in- 
dustry continued to experience a slump in 
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sales, as Japanesc fertilizer imports satu- 
rated the market. Three leading producers, 
Esso Standard Fertilizer & Agricultural 
Chemical Co., Maria Cristina Fertilizer 
Corp. and Chemicals Industries of the 
Philippines, Inc., incurred sizable losses in 
1969. However, the industry's future pros- 
pects are more favorable, as the country's 
foreign exchange shortages will restrict 
significant amounts of future foreign im- 
ports. This was indicated as Japanese fertil- 
izer contracts were cut in half for 1970. In 
addition, new projects and expansions being 
planned include Atlas Fertilizer Corp.'s 
plans to increase phosphoric acid produc- 
tion at its Manila plant, Sugar Produccrs 
Corporatcd Markcting Association's contract 
with Japanese sources to construct a series 
of fertilizer plants valued at $40 million, 
and Farmers Fertilizer Corp.’s plans to 
build with Japanese aid a $40 million fer- 
tilizer plant with a daily capacity of 1,000 
tons of urea and 600 tons of ammonium 
fertilizers. 


Sulfur.—Benguet sulphur and Chemical 
Corp., a subsidiary of Benguet Consolidated, 
is developing a sulfur deposit at Duma- 
guete, Negros Oriental. The deposit re- 
portedly contains over 30 million tons of 
ore containing 30 percent elemental sul- 
fur. The company hopes to start produc- 
tion in 1971 with initial output from the 
mine expected to be about 2,000 tons per 
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day. The sulfur will be mined by open-pit 
methods and a subsequent decision will be 
made whether refining will be done by 
autoclave or solvent methods. 


MINERAL FUELS 


Petroleum.—All petroleum needs were 
again supplied by imports, as all efforts to 
find significant quantities of oil in the 
Philippines have failed. Thc Philippine 
Government in mid-1969 called for explor- 
ation bids on four areas, including the 
promising offshore area bordcring Sabah. 

Philippine refineries have a crude dis- 
tillation capacity of about 180,000 barrels 
per day. Four refineries were in operation: 
the 60,000-barrel Batangas refinery of Cal- 
tex (Philippines) Inc, the 55.000-barrel 
Tabangao refinery of Shell Refining (Phil. 
ippines) Inc., the 50,000-barrcl! Bataan re- 
finery of Bataan Refining Corp., and the 
15.000 barrel Rosario Cavite refinery of 
Filoil Refinery Corp. 

A new pipcline system linking the Caltex 
refinery at Batangas and metropolitan 
Manila was completed in early 1969. The 
system, consisting of a 14-inch white petro- 
leum product pipe and a 16-inch black 
fuel pipe, was constructed at a cost of over 
$10 million. Operation began in mid-1969 
with an initial run of 3.9 million barrels of 
white and 2.8 million barrels of black oil 
products. 


The Mineral Industry of Poland 


By Bernadette Michalski + 


The mineral industry continued to be a 
major contributor to Poland's economy in 
1969, providing an estimated 12 percent of 
the gross national income. The industry 
employed nearly 1.3 million workers or 
about a third of the total industrial 
employmefit. Total industrial growth in 
1969 was estimated at a little more than 8 
percent. 

Significant among the mineral industries 
were coal and sulfur, the output of which 
ranked Poland about fifth in world pro- 
duction. The Nation took scventh position 
in world zinc production while ingot steel 
production, based on imported ores and 
domestic fuels, placed Poland tenth among 
steel producers. 


Using both domestic and imported raw 
materials, Polish manufacturers have made 
notable advances in meeting domestic con- 
sumer requirements, particularly in the 
metals sector and to some degree in the 
liquid fuels and chemical sectors. Emphasis 
has now been transferred from the domes- 
tic consumer market to the export market. 
The economic council of the Communist 
Party has reappraised past 
methods and has adopted a new invest- 
ment code awarding priorities to those 
industries which are export-oriented, which 
give a quick return on capital outlay, 
which provide for an improved foreign 
exchange balance, and which move most 
quickly into production. 


investment 


PRODUCTION 


The notable increases registered by the 
natural gas, nonferrous metals, petroleum 
refining, and sulfur 
reflect new capacities developed or con- 


industries mostly 
structed in late 1968. Prominent among 
these were new gas wells in the Krakow 
and Rzeszow regions, copper mine develop- 
ment at the Lubin 
increased zinc.lead mining activity at 
Bytom, Chrzanow, and Olkusz, the installa- 
tion of an Imperial Smelting furnace in 
Miasteczko Slaskie, the opening of the Jan 
automated coal mine, expanded capacity at 
Plock petroleum refinery, and Frasch sulfur 


Glogow Basin, 


mining activity at Grzybow and Jeziorko. 
New developments in 1969 included open- 
ing of the Machow open-pit sulfur mine, 
the triple superphosphate unit at Gdansk, 
and an ammonium phosphate unit at 
Police. 

In addition to the development and 
installation of new capacities the mineral 
industry has undergone modernization and 
mechanization which are most evident in 


the steel and coal mining industries. 


1 Foreign mineral specialist, Bureau of Mines, 
Washington, D.C. 
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Table 1.—Poland: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 » 
Metals 
Aluminum: 
Metal, t ] ¾ ² y dee date See 92, 400 93,500 96, 800 
Cadmium, metal including alloys, all forms «.................... 2. l.l. r 415 r 415 
Copper: 
Mine output; metal onen mU ST eme RAM REM RES 16,500 * 26,600 48,300 
etal: 
p ß — ——— a Ü—— 27,000 28,000 48,000 
Refined, including secondarꝶꝶ²²⁊˖ / / 42, 200 43,600 54,700 
Iron and Steel: 
Iron ore and concentrate thousand tons 8,071 8,050 2,822 
Pig iron including blast furnace ferroalloys. ...............-..... do.. 6,581 6,839 7,028 
Steel, ingots and castings___.......---.---------- eee do.. 10,454 11,007 11,291 
Steel, semimanufacturee s do- 1,593 7,327 7,655 
Lead: 
Mine output, metal content... ...... ee ee eee 44,700 1 48,000 49. 000 
Metal, including eon ⅛ð 44. 42, 000 50, 700 
Nickel: 
Mine output, metal content „ 1,500 1,500 1,509 
Silver e D 8 thousand troy ounces. . 160 160 
Zinc: 
Mine output, metal content... ....... 2 LLL cc ccc c LLL e clc Lll eee 156,600 *165,100 167, 000 
Metal, refined, including secondary. // 196,000 202,500 207,509 
Nonmetals 
aril Oeics ee eet eect bee oe eee ĩ to ule 8 47, 000 47,000 50,000 
Cement, hydrauliIiIiI ac thousand tons 11. 138 11,600 11,530 
F/ ⁵ oe i7Üↄ m v.... cnc mt NE 28,000 : 29. 
Fertilizer materials: 
Crude (natural): 
Phosphate t 0 ĩ A 8 95,000 95, 000 100, 000 
Manufactured: 
Nitrogenous: 
ross weight._..-..-....-----------.--..-- thousand tons.. 2,035 2,506 3, 200 
Nitrogen content do 594 759 
Phosphatic: 
toss welghl. · cai ³ qq ³ AAA wawa d do 1.972 2,415 2,700 
PIOS content os odora esce mae DUE Dx hU ME Mae ss do.. 380 
Gypsum and anhydrite: 
Cálcihed. o o q ⁵ð ]ĩ] 5A ³⅛7w ask ³ꝛ wm aue etse LE do 158 167 © 170 
..,. ⁵ðU) y yy K do- 755 790 e 810 
Lime (quicklime and hydrated limeů ))) do- 2,358 2,293 2,300 
Magnesite, ge 8 45,000 45,000 45. 000 
Pyrite and pyrrhotite (including cupreous): 
Gross Weight t ß e daa dee 240,000 :225,000 225,000 
Sulfur content €, ] nans cu Sd ai ci ERI QE m Er 91,000 88,000 88,000 
Salt 
RES o oxomeccmebteuieesauaeistics thousand tons 830 969 1,166 
M ce wee hee ben mn cM HP y 8 do 1,658 1,665 1,651 
Sulfur, elemental: 
FIJ((( ee eee erie LE e a ees do.. e 230 842 1,321 
Other /f) 8 do- e 492 495 660 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturlllll“XXXXX.llnl!l!ll c Ll lle 849,200 408, 000 NA 
Coal: 
Bituminous. uel K RE WE e EAE thousand tons.. 123,900 128,600 134,000 
ignite and DFOWII. .d do.. 23,922 26,900 30,900 
Coke, l a ha Sb owe wel A 8 do.. 15,200 15,700 16,166 
Fuel briquets, al! grades__.......--.-..--------------------------- do.. 901 931 * 950 
Gas, natural, marketed................... ll lll... million cubic feet... 655,373 90,264 137,250 
1: ⁵ ↄ ] 0“ ð ñyę aea Eu Me thousand tons 41 
Petroleum: 
%%Cöĩ§%ÜB˙¹ ] ³˙ id LIP rA Pcr do 450 475 439 
Refinery products: 
Gasoline, aviation and motor... rr do.. 1,013 1,481 1,499 
FFP cee uc et t SaL ace ME do.. 1 42 50 
GCù ⁵V²˙n.n..n........ y yd y do 8,644 4,197 5,350 


Estimate. » Preliminary. t Revised. NA Not available. 
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TRADE 


Poland's overall foreign trade 
approached equilibrium in 1968 with 
exports totaling $2,860 million2 and 
imports totaling $2,870 million. Mineral 
commodity trade, however, continued to 
show an increasing deficit with imports at 
$742 million exceeding exports by $139 
million. The most notable increases in 
import values were those recorded for 
petroleum and steel and these offset gains 
recorded in exports of coal and coke, 
Poland's dominant mineral commodity 
exports, which together accounted for 
about half of the Nation's total mineral 
export value or $344 million. 

Imported crude oil and petroleum prod- 
ucts were valued at $173 million in 1968. 
The development of the domestic refining 
industry was reflected in the decreasing 
share of the total imports accounted for by 
petroleum products and the increasing 
share accounted for by crude oil. Growth 
in petroleum product exports also reflects 
the growth of the Polish oil refining 
industry, but despite these exports, the net 
trade balance deficit in oil remains sizable; 
in 1967 it totaled $132 million, increasing 
to $150 million in 1968. 

Imports of iron ore, pig iron, and steel 
semimanufactured products resulted in the 
steel industry having a nct trade dcficit of 


$124 million in 1967 and $136 million in 
1968. 

About 70 percent (by value) of the 1968 
total mineral commodity trade turnover 
was reportedly conducted with other Com- 
munist Economy (Comecon) nations. This 
figure, however, only indicates a general 
order of magnitude because many com- 
modities entering Comecon trade channels 
are not valued in accordance with world 
market prices. Poland continued efforts to 
expand export markets in hard currency 
nations. Although sulfur and semiprocessed 
metals exports to the non-Comecon nations 
increased appreciably in 1968 and 1969, 
fucls still constituted the bulk of exports 
to this area. Coal and coke exports to 
non-Comecon nations totaled $105 million 
in 1968 and $89 million in 1967. 

The 1969 Communist Party Plenum 
edict accelerating investments in those 
industries directly affecting the foreign 
exchange balance should bring about 
increasing exports of coal, sulfur, copper, 
and finished steel products. Exports to 
non-Communist hard currency nations will 
increase in all of these commodities with 
the probable exception of copper, exports 
of which are slated, at least for the imme- 
diate future, for the Comecon nations. 


2 Where necessary, values have been converted 
from Polish zloty (ZL) to U.S. dollars at the official 
exchange rate of ZL1-US$0.25. 
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Table 2.—Poland: Exports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal destinations, 1968 
METALS 
Cadmium, metal including alloys, all orm 281 289  U.S.S.R. 200; West Germany 40. 
Iron and steel: 
Iron ore and concentrate 19,000 7,000 United Kingdom 5,000. 
SOVAD bees ⅛ ⅛ -d x EE 33,884 162,494 West Germany 56, 170; Italy 43,000; 
Czechoslovakia 37,151. 
Pig iron including cast iron 280,018 445,020 Japan 306,102. 
Ferroalloys............-----.---------- 289 1,059 West Germany 634; Austria 295. 
Semimanufactures thousand tons.. 1,149 1,412 Czechoslovakia 156; U.S. S. R. 139: 
United States 114; Rumania 98. 
Lead, ore and concentrate 18,908 9,238 All to West Germany. 
Zinc, metal including alloys, all form 92,424 99,279 U.S.S.R. 34,960; Czechoslovakia 12,681. 
Other, nonferrous metal scrap...............- 81,103 16,321 Austria 7,227; Sweden 4,209. 
NONMETALS 
enen RH ER RE AE 786,117 225,883 Brazil 66,582; East Germany 46,442; 
Nigeria 27,254; Czechoslovakia 8,187. 
Clays: 
Benton ite 168 649 All to Czechoslovakia. 
Refractory... .-----------.--..------- 59,642 61,800 Hungary 20,634; Italy 17,482; Yugo- 
slavia 18,271. 
Fertilizer materials: 
Manufactured: 
Nitrogenous......... thousand tons.. 85 159 East Germany 65; India 54. 
Gypsum and plasters: 
GVpsUI.. uoce eroe ER ERE Eq do.. 417 512 Sweden 198; Denmark 99; Norway 84. 
Perf ³Ü do- 31 29 Finland 20; Austria 7. 
ITI ( ³¹¹iim. eaa ea 48,042 66,869 Czechoslovakia 39,579; Hungary 11, 750. 
Pyrite (gross weight᷑ꝰ 64,565 37,055 Czechoslovakia 25,253. 
Salt, excluding brines......... thousand tons 85 119 Hungary 35; Finland 31; Sweden 17. 
Stone: 
n e T€ aT COE Z es 8,094 8,232 Czechoslovakia 8,095. 
Granite... 9 AAAſAſ ³³AA ³ 22,681 27,219 Netherlands 25,903. 
Sulfur, elemen tall thousand tons 404 965 Czechoslovakia 165; France 102; Tunisia 
94; United Kingdom 62; Italy 45; 
Austria 44. 
MINERAL FUELS AND RELATED MATERIALS 
Coal and briquets: 
Anthraciteand bituminous_thousand tons.. 24,029 26,002 U.S. S. R. 6,927; Denmark 3,475; East 
Germany 2,400. 
Lignite and lignite briquets.......... do.. 8,706 4,002 All to East Germany. 
COMI soeur ß ⁊ĩð . eens do.. 2,844 2,410 East Germany 852; U.S.S.R. 659; 
Hungary 290. 
Gas, manufactured million cubic feet. 425 351 All to East Germany. 
Petroleum, refinery products. thousand tons 673 1,473 Austria 838; West Germany 303; 


Denmark 217. 
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Table 3.—Poland: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal sources in 1968 
METALS 

Aluminum: 

Bauxite and concentrate 107,815 112,255 All from Hun 

Oxide and hydrox ide 167,812 196,298 Hungary 139, 987 United Kingdom 
Arsenic trioxi de.. 601 589 U.S.S.R. 845; Sweden 170. 
Bismuth, metal including alloys, unwrought.... 105 121 United Kingdom 116; Netherlands 5. 
Chromite Set Seah eres ee aM ee E 150,238 136,971 U.S. S. R. 75,964; Albania 21,092. 

opper: 
Ore and concentrate 18,631 17,331 2888 779; Belgium- Luxembourg 
Metal, including alloys, un vrou gt 37,693 35,446 United Kingdom 21,411; Belgium- 


Luxembourg 4,972. 
Iron and steel: 


Ore and concentrate. ..... thousand tons.. 10,056 11,106 U.S.S.R. 10,008. 
Pig iron, including cast iron do.. 104 949 U.S.S.R. 941. 
Ferroalloy nnn. 5,930 7,964 U.S. S. R. 4,138; Bulgaria 1,948. 
Semimanufactures thousand tons 901 984 U.S. S. R. 405; Czechoslovakia 146. 
Lead, metal including alloys, unwrought....... 17,089 18,677 eee 5,991 à CLUEOSIAVIE 5,507; 
Magnesium metal, including alloys, all forms... 471 400 All from U.S.S.R. 
Manganese: 
re and concentratteeeee 854,025 351,075 U.S.S.R. 817,974; Cuba 22,000. 
OQ (LIS MANENTE my 88 4,550 5,718 U.S.S.R. 2,107; Morocco 2,024. 
Mercur ------------ 76-pound flasks.. 10,123 6,700 United Kingdom 2,466; Italy 1,595; 
Switzerland 1,015. 
Molybdenum, ore and concentrate 158 444 Canada 202; United Kingdom 110. 
Tin metal, including alloys, all forms.longtons.. 38,171 3,246 605 Kingdom 2,582; Netherlands 
Tungsten, ore and concentrate 2,445 8,250 United Kingdom 2,750. 
Zinc, ore and concentrate...........-.-..---- 107,274 85,861 U.S. S. R. 16,889; West Germany 
16,213; Canada 15,179; Norway 
10,960 
Other: 
Nonferrous ores and concentrates... ...... 8,537 5,593 United Kingdom 5,170. 
Nonferrous metal sera 13 300 Bd e 104; Netherlands 
Nonferrous rolled metal................- 18,166 12,237 UL.S.S.R. 4,975; Yugoelavia 2,030; 
Hungary 1,052. 
NONMETALS 
r ³o¹uy eR VeRO 42,632 42,241 B 26,878; United Kingdom 
4 3 
Bari tees a ond ³ AAA ĩ C 26,501 12,892 Mainland China 9,715. 
5 JJ. T 214,236 319,535 U.S.S.R. 282, 765. 
la 
Bente ae ELM 0¼?? are 4,283 4,881 Yugoslavia 3,747 
Kaolin dae CRY) se on 8 171,313 79,047 Czechoslovakia 45, 008; East Germany 
lll vaSGu da TIENE ES 4,421 4,276 France 1,780; U.S.S.R. 1,432. 
Diatomlité. cose « ꝗ sa Ecos EE Re WERE 1,272 1,441 Belgium- Luxembourg 760; United 
States 660. 
Fertilizer materials: 
Crude: 
Phosphatic.......... thousand tons 435 532 All from U.S.S.R. 
Manufactured: 
Nitrogenouuns do- 68 52 All from Czechoslovakia. 
Phosphaticqaoacac do- 695 974 Morocco 600: Tunisia 344. 
Pots ie do- 1,700 1,796 5 Germany 1.229: West Germany 
Fluorspst......:- 2 odas ncco Re i ere iR AE 30,442 33,349 Mainland China 20,782. 
Graphite, natural..........--.-------------- 10,012 11,569 Austria 6,535; U.S. S.R. 8,192. 
r.... 8 104,147 152,757 North Korea 81,529; Czechoslovakia 
Mica, all form 1,158 1,126 India 713; Belgium-Luxembourg 410. 
lll!!! ³VWA—AAAAAA. ⁵ĩðù ss 10,271 17,547 North Korea 6,503; Austria 4,326. 
MINERAL FUELS AND RELATED MATERIALS 
Coal and briquets: 
Antics and bituminous 
Dal. v ool ee ees thousand tons 1,243 1,289 U.S.S.R. 919; East Germany 299. 
Lignite and lignite briquetss . do.. 223 136 All from East Germany. 
Gas, hydrocarbon: 
Natural.............- million cubic feet.. 39,152 35,304 All from IJ. S. S. R. 
Manufactured do- 116 113 All from East Germany. 
Petroleum: 
Crude... naM thousand tons.. 3,608 5,582 All from U.S.S.R. 
Refinery products. ................- do.. 2,784 2,535 U.S.S.R. 1,557; Rumania 308; East 


Germany 242. 
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COMMODITY REVIEW 


METALS 


Aluminum.—The 3.5-percent increase in 
aluminum output during the year proba- 
bly reflected more efficient utilization of 
the Péchiney equipment at the Konin alu- 
minum plant. This plant, Poland’s second 
aluminum refinery, was placed in opera- 
tion in 1966 but has experienced difficulty 
in reaching optimum production levels 
resulting in a habitual below-plan output 
for the aluminum industry. Poland's two 
smelters, the Skawina and Konin, each 
have a capacity of approximately 55,000 
metric tons. An eventual 100,000-ton capac- 
ity is planned for the latter. Some reports 
indicate that additional capacity was 
installed at Konin in April of 1969; how- 
ever, actual production in 1969 and a 
planned production of 98,600 tons for 1970 
do not substantiate this claim. However, 
a large sheet rolling mill was under con- 
struction at Konin, with completion sched- 
uled for 1970. 

Because there are no economic indigen- 
ous bauxite deposits, raw material 
requirements for the Polish aluminum 
industry are met entirely from imports. 
However, the Institute of Binding Building 
Materials at Opole has continued experi- 
ments involving the production of alumina 
from shales and limestone as a coproduct 
in the manufacture of cement, The Gro- 
szowice Cement mill was converted during 
1968-69 to an experimental center for this 
operation. The production technique 
employed at the mill will annually yield 
an anticipated 6.000 tons of alumina. 
Polish operators hope that experience 
gained at Groszowice may be applied at a 
proposed larger scale plant to be con- 
structed at Nowiny in Kielce province, 
which will use colliery shale. 

Copper. — The considerable growth regis- 
tered by the copper industry in 1969 
reflected the full- year operation of the 
Lubin-Glogow mines at Legnica. Develop- 
ment of the Rudna mine was undertaken 
during the year, and plans for a fourth 
mine in the Legnica area were reportedly 
underway. The Legnica electrolytic copper 
refinery, expanded in 1967 from a 40,000 
to 60,000 ton annual capacity, opcrated 
near capacity during the year. Construction 
of the Zukowice electrolytic refinery was 


accelerated, and completion. of the 40,000- 
ton-annual-capacity refinery was scheduled 
for the first quarter of 1970. 


The intense activity in the copper indus- 
try reflects the policy of selective industrial 
development adopted by the Party Plenum 
in early 1969. Under the policy, investment 
funds are channeled to those areas afford- 
ing optimum advantage in conserving or 
gaining foreign exchange. 

Germanium.—The Warszawa Steel 
Works has announced the construction of 
facilities for the production of 800 kilo- 
grams of germanium dioxide annually as a 
byproduct of other operations. The origin 
of the germanium and the method by 
which it will be recovered was not indi- 
cated. Available sources do not record any 
coking facilities at this plant, but the pos- 
sibility of germanium recovery from 
coal and/or from some phase of steel- 
making cannot be discounted. 


Iron and Steel.—Poland's iron and steel 
industry retained tenth position among 
world crude steel producers in 1969, 
accounting for just under 2 percent of 
total world output. A development pro- 
gram was announced under which output 
is to be doubled to 22 million tons by 
1980. This increase reportedly is to be 
effected wholly through reconstruction and 
expansion of existing crude steel plants 
rather than by constructing entirely new 
plants. Plans include a greater emphasis 
on facilities for oxygen converter steel. in 
1969, oxygen converter steel constituted a 
little more than 10 percent of total output, 
and by 1980 it is slated to constitute 40 
percent of the planned total, or about 9 
million tons. 


As a part of the development program, 
Poland's major steelworks were undergoing 
expansion and modernization throughout 
1969. In addition to efforts directed toward 
expansion of crude steel capacity, existing 
billet stamping and rolling facilities were 
being expanded and modernized in an 
attempt to bring downline processing 
Capacity into better alignment with crude 
steel capacity and with both present and 
anticipated domestic demand for various 
products. In the past, Polish sources have 
commented on the disparity between crude 
and finished steel capacity as well as on a 
decided trend toward increased needs for 
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high-grade steels, a trend expected to con- 
tinue and which has not been met by 
changes in domestic processing. 

About 60 percent of the 1969 total pig 
iron output and 40 percent of the 1969 
crude steel output came from the inte- 
grated Lenin Iron and Steel Complex at 
Nowa Huta. Principally an open-hearth 
steelmaking plant, the complex also 
includes two oxygen-converters each of 100 
tons capacity. A third similar converter is 
included in the plant's development pro- 
gram which will contribute to the facility's 
1972-73 proposed crude steel capacity of 
5,500,000 tons. (1969 capacity 4,200,000 
tons). In 1969, as part of the overall steel 
capacity development program, construc- 
tion reportedly was underway on a tan- 
dem-type furnace, the first of its type in a 
Polish steel plant. It will be the seventh 
such furnace installed in the world and 
the largest yet built. This unit, with two 
200-ton-capacity tubs, will utilize a new 
oxygen refining process, with optimum uti- 
lization of furnace gas heat for smelting 
the charge. The installation, scheduled for 
completion in the first quarter of 1970, 
will replace two open-hearth furnaces. 

The Bierut Steel Works which has an 
annual crude steel capacity of 1 million 
tons was undergoing expansion to a capac- 
ity of 4.5 million tons. The expansion will 
include installation of oxygen converters. A 
thick-metal sheet mill was also under con- 
struction during 1969. It is claimed that 
this mill will be the largest in Europe. 
The schedule of continuing construction 
on the second stage of the Srem foundry 
was accelerated from 39 to 27 months 
under the new Government policy endors- 
ing accelerated development for enterprises 
earning or conserving foreign exchange. 
The Srem foundry supplies all the castings 
for the H. Cegielski Works, manufacturers 
of diesel engines and machine tools, princi- 
pal export commodities. 

Lead and Zinc.—Mining activity was 
centered at Bytom, Chrzanow, and Olkusz 
with ores averaging 5 percent zinc and 1 
percent lead. A new deposit was discovered 
at Siewierz near the Olkusz-Boleslawiec 
region but no information as to ore typc 
or reserves was made available. 

The expanded output of zinc and lead 
metal is attributable to the full-ycar opera- 
tion of the Imperial Smelting Furnace at 
Miasteczko Slaskie. The furnace has a 
17.2-square-meter shaft and onc condenser. 
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Cowper stones are used to preheat the 
blast. The Miasteczko Sláskie Complex also 
includes a sinter plant for treatment of a 
high percentage of Waelz oxide in the feed 
using fine coke as additional fuel. 


NONMETALS 


Fertilizer Materials.—In response to agri- 
cultural demands domestic production and 
imports of fertilizer raw materials and 
domestic output of manufactured fertilizers 
have incrcased significantly in recent years. 
Most notably, nitrogenous fertilizer pro- 
duction has more than doubled since 1966, 
While more than adequately meeting 
domestic requirements for nitrogenous fer- 
tilizers the fertilizer industry also supplies 
the bulk of Polish requirements for phos- 
phatic fertilizers, the latter manufactured 
principally from raw materials. Phosphate 
rock imports in 1969 totaled 1.8 million 
tons principally from the U.S. S. R., 
Morocco, Tunisia, and Algeria. The 
remaining Polish requirement for phos- 
phatic fertilizers and the entire 2-million- 
ton requirement for potassic fertilizers are 
met through imports, with East Germany 
traditionally supplying more than half and 
the remainder supplied by France, Spain, 
and West Germany. 


About half of the nitrogen fertilizer pro- 
duction was from the Pulawy complex. 
The Pulawy I plant's daily capacity is 900 
tons of ammonia with associated facilities 
for daily production of 1,500 tons of urea 
containing 46 percent nitrogen. A third 
ammonium nitrate unit of 1,200 tons daily 
capacity built by Kaltenbach and Cie 
(French) was commissioned during the 
year, bringing total ammonium nitrate 
capacity at Pulawy II to 1.2 million tons 
annually. Additional nitrogen fertilizer 
facilities were under construction during 
the year including the Wroclawek Works 
scheduled for completion in 1971 with a 
daily capacity of 1,500 tons of ammonia. 

Increased production of phosphatic ferti- 
lizer was made posible during 1969 with 
the opening of a triple superphosphate 
unit at the Gdansk phosphate fertilizer 
plant. Designed and built by Dorr-Oliver, 
Inc. (a United States firm) the unit has an 
annual capacity of 138,000 tons of P205 
equivalent. Production of granulated 
superphosphate in 1969 amounted to an 
estimated 150,000 tons of 47.5 percent P2Os, 
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and about double that amount is antici: 
pated for 1970 at Gdansk. At Police, an 
ammonium phosphate unit with annual 
capacity of 230.000 tons was commissioned 
at yearend. When all units of the Police 
complex are completed in 1973, Poland 
will launch production of more complex 
fertilizers. 

Sulfur.—Polish sulfur production record- 
ed another major increase in 1969 with 
total output reaching more than 1.9 million 
metric tons, an increase of 48 percent over 
the previous record level of 1968. The pro- 
duction climb reflects expanded operations 
at the Jeziorko and Grzybow Frasch mines 
and the opening, near yearend of the 
Machow opencast mine. The commission- 
ing of the Machow mine on the cast Bank 
of the Vistula River is a part of a phase- 
out plan for the Piaseczno opencast mine 
on the west bank of the river where sulfur 
bearing limestones have been mined since 
1962 and workings now approach the 
river's edge. A complete transfer of open- 
cast mining from the west to the east bank 
reportedly will be affected by mid-1970. 
Piaseczno ores are bencficiated at a 500, 
000-ton-annual-capacity flotation plant on 
the east bank. A second flotation plant 
with an initial operating capacity of 
500,000 tons of sulfur concentrates was 
commissioned for the treatment of the 
Machow ores. A three-stage flotation proc- 
ess is used at the plant. First stage concen- 
tration yields a product containing 60 per- 
cent sulfur, which is upgraded to 70 to 72 
percent in the second stage and to 84 per- 
cent in the third stage. The third stage 
product can be melted and filtered while 
still hot to yield 99.5 percent sulfur in 
liquid form together with a solid residue 
containing about 40 percent sulfur; thc 
latter is used in the manufacture of sul- 
furic acid. 

About 400,000 tons of sulfur is consumed 
domestically, principally by sulfuric acid 
manufacturers whose increasing demands 
are Closely linked to the growth of the fer- 
tilizer industry. Two new sulfuric acid 
plants were commissioned during 1969. Both 
the Gdansk and Police plants have a 
reported annual capacity of 350,000 tons of 
sulfuric acid. Total sulfuric acid output 
was 1.5 million tons in terms of 100 per- 
cent HSO, in 1969. 

About 1.4 million tons of sulfur was 
exported during 1969. Of this total an esti- 
mated 1.1 million tons was bound for 
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western markets, with the United Kingdom 
and France among the leading importers. 


MINERAL FUELS 


Solid fuels remained the Nation's leading 
energy source, supplying about 75 percent 
of Poland's 1969 energy requirement. How- 
ever, discovery of additional gas reserves 
and expanded petroleum refinery output 
have begun to alter the fuel balance. The 
1971-75 plan has alloted the expenditure 
of $225 billion for the development of the 
natural gas deposits and the means of 
marketing. By 1975 Poland anticipates an 
annual output of 423 billion cubic feet of 
natural gas, an amount expected to supply 
about 23 percent of the Nation's energy 
requirement in that year. Projections on 
petroleum refining development anticipate 
that refined petroleum will provide 27 per- 
cent of all energy consumed in 1980. The 
refinery and development program will 
Stress production of gasoline and distillate 
oils, increasing the share of total output 
accounted for by these products. 

Coal.— The 42 percent increase in 
output of bituminous coal over that of 
1968 is largely attributable to increased 
productivity. Emphasis on mine mechaniza- 
tion and automation involves the planned 
receipt of an additional 750 mechanical 
coal cutters, 100 complex mechanized long 
wall mining units, over 900 loaders of var- 
ious types, and almost 5,000 conveyers 
during 1969-71. Mechanical loading meth- 
ods accounted for 77 percent of all under- 
ground coal loaded in 1969 compared with 
only 3 percent in 1950. 

The mean daily production per colliery 
has risen from 3,740 tons in 1959 to 5,170 
tons in 1969. Average daily production per 
mining face grew from 54.7 metric tons to 
173.8 metric tons in the same period. The 
Jan mine. an experimental automated 
mine, opened in December 1968, provided 
for full-scale testing of new systems of 
automation. The mine was laid out on a 
longwall retreating system. The longwall 
face in the mine is 540 feet long and 
equipped for fully automatic operation. 
Output from the longwall face was 2,500 
tons per day. Experience gained in com- 
plete face automation will be employed in 
modernization and expansion of operations 
in the Rybnik coal basin in upper Silesia. 

Coa] output in 1970 is anticipated at 142 
million tons. The use of automation and 
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mechanization will contribute to an output 
planned at 160 million tons by 1975. 

Coal exports continued as Poland's prin- 
cipal foreign exchange earner. Exports of 
hard coal totaled 26.4 million tons in 1969, 
with the U.S.S.R., Denmark, and Italy as 
principal recipients. 

Natural  Gas.—Proven natural gas 
reserves located principally in southeastern 
Poland were estimated at 1,624 million 
cubic feet in 1967. New gas deposits in 
central Poland and near Zamosc near the 
eastern border, discovered in 1968 and 
1969, contributed an additional reserve 
estimated as high as 5,156 billion cubic 
feet. 

The more than 52-percent increase in 
gas production over that of the prevous 
year is largely attributable to full-year 
operation of Poland’s largest oil-gas well 
located at Bochnia in the Krakow region 
and the operation of new gas wells in the 
Przemysl region. During the year, prepara- 
tion of gas wells at Ostrawa Wielkopolska 
and Lezajk was underway, assuring another 
substantial increase in gas output in 1970. 
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In addition to domestic output, about 35 
bilion cubic feet of natural gas was 
imported from the U.S.S.R. in 1969. While 
much of the available gas supplied fuel for 
heavy industry, about 21 billion cubic feet 
was consumed in 1969 as feedstock for the 
chemical industry. By 1970 annual chemi- 
cal industry consumption requirements for 
feedstock gas are anticipated to be 70 bil- 
lion cubic feet. 

Petroleum.—Activity in exploration con- 
tinued throughout 1969. The petroleum 
industry reported a total of 1.550 million 
feet drilled during the year of which 1.400 
million feet were drilled for exploration 
and the remainder for production. Domes - 
tic crude petroleum output in 1969 con- 
tributed less than 10 percent of the refin- 
ery throughput; the bulk of the refinery 
throughput was imported from the 
U.S.S.R. Six refineries were in operation in 
Poland; however, the bulk of product 
output was from the Plock refinery, which 
yielded about 5.5 million tons of petro- 
leum products of a total national output 
of 6.9 million tons. 


TENIS Google 


'Yhe Mineral Industry of Portugal 


By F. L. Klinger 


The activity in Portugal's mineral indus- 
try in 1969 was not appreciably changed 
from that of 1968. Declines in mine output 
of iron ore, tungsten and tin ores, and 
pyrites appeared to be temporary. Develop- 
ment of the Moncorvo iron ore deposits was 
continued; new production facilities for 
tungsten and tin were under construction 
at the Panasqueira and Ribeira mines; and 
a new investment project was announced 
for mineral deposits in the Aljustrel re- 
gion. Increased output of iron and steel 
appeared to indicate growth in capacity of 


the Seixal works. Demand for nonmetallic 
construction materials increased in 1969, 
and production capacity for cement was 
scheduled to rise by 50 percent by 1971. A 
continuing decline in output of coal was 
accompanied by increased consumption of 
liquid fuels, the completion of Portugal's 
second petroleum refinery, and construc- 
tion of oil-fired thermal powerplants ncar 
Lisbon. Several companies were interested 
in offshore exploration for oil and gas, but 
no concession awards were announced by 
yearend. j 


PRODUCTION 


In the mining industry, declines in pro- 
duction of iron and manganese ores, tung- 
sten and tin concentrates, pyrite, and coal 
occurred in 1969. The output of tungsten 
concentrates dropped by 4 percent, but the 
total reported value was 10 percent more 
than in 1968. Increased output of silver 
and zinc was realized at the Terramonte 
mine, but the grade of ore appeared to be 
lower. Production gains were reported for 
quartz, feldspar, and salt, and increased 


output of dimension stone was suggested 
by the volume of exports. 

In the processing industries, significant 
gains in production of iron, steel, and ce- 
ment were accompanied by reduced output 
of nonferrous metals and fertilizers. Out- 
put of petroleum products increased only 
slightly, but a sharp rise in production was 
expected in 1970. 


1 Physical scientist, Bureau of Mines, Washing- 
ton, D.C. 
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Table 1.—Portugal: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 1969 
METALS 
Antimony, mine output, metal content. 28 20 NA 
Arsenic, l 252 188 e 200 
Beryl concentrate, groes weight. 14 e 128 27 
Columbite-tantalite concentrates, gross weight.._.......-....-.-- 14 12 7 
Copper: 
Mine output, metal content: 
In cupreous pyrites........-..--..-.---.-------------- 8,471 4,279 e 4,000 
In other ore and concentrate... .............. 2. Ll... .. 189 r 188 101 
In peil ⁵⁰ 88 53 t 54 66 
JJ ]⁰ͥ¹“àA... ·.¹ d E Cs LEE 8,668 4,521 e 4,167 
eu Metal, freünad-. ⁵ §¹iwfïr ⁊ðVw m v were eqs 8, 857 A 8,688 
old: 
Mine output, metal content troy ounces.. 27,108 © 17,894 17,758 
Metal.-. anc dee cee e oL E Mou do.... 20,191 , 666 NA 
Iron and steel: 
Iron ore and concentrate: 
Hematite and magnetite................ thousand tons.. 143 149 108 
Manganiferous__..........--.-..-..------------ do.... 54 55 56 
FFF] ³ Q ³ĩ·A eee ab LOC LE do 278 281 385 
Forroalloys, exeluding blast furnace products: 
Ferromanganese and ferrosilickoůnn 7,180 7,159 NA 
Ferrotungsten...... .. cL cc clc cacumen rm cee aam 870 299 873 
Steel, ingota. ....... 2. 2L Lll eee eee thousand tons 802 r 802 887 
N v 185 
ight aectioDS. n... TEE 
6E f ⅛²]˙ 88 do 79 * 280 290 
Lead: 
Mine output, metal content 1,594 t 1,926 1,822 
Metal, renne, dean's 1,078 e 1,227 1.074 
ate ore and concentrate, groes weight... 9,832 9,668 6,960 
ver: 
Mine output, metal content. troy ounces.. 856,789 827,000 888,765 
ii Metal, including secondary. ......................... do.... 275,210 296,365 NA 
n: 
Mine output, metal content long tons.. 645 * 668 440 
õÄÜ¹êÜ.é: ð ] x ĩð dy ̃ñ EE DIA QE DEED do 592 619 496 
Titanium (ilmenite concentrate), gross weight 585 * 604 127 
Tungsten, mine output, metal contenũ 2. LLL Ll lll lll... 1,096 * 1,888 1.255 
Uranium oxide (U 0s) produced LER CE OPORTET r 95 95 95 
Zinc, mine output, metal content. 507 861 1. 558 
NONMETALS 
0 ⁵ü. “y d ĩ³ ; Isle ILE 52 r 85 208 
ö ³·³ä HD ³ͤ uſͥ a a ³ ³ ĩĩſ S el caer 8 816 e 820 108 
Cement NY dU Go: a cole mco xa cove st thousand tons. . 1,821 1,861 2,036 
ys: 
FF ]ð˙́ꝛ˙VAf ⁰ðW0m A y Pa dc ze SR etek e 87,209 r 41,408 41,644 
%%% ù m. yd ymts 8 52, 000 46, 000 NA 
Diatomite. ³⅛W2As3A3imA.. 0m ]ð2ò. 8 r 3,499 8,512 2,834 
Fl oe ste ae Lone c i A os DLE 80,321 21,239 24,030 
Fertilizer materials, manufactured: 
Nitrogenous, gross weight thousand tons 507 679 478 
Phosphatic, gross weight_......-.------ 2+ eee ee do.... 491 489 451 
Mixed and unspecified. __....................-..-.-- do.... 167 165 195 
M ³˙·¹ WAAͥAꝙ— . oes ug do 1,165 1,238 1,119 
Gypsum and anhydri tek do.... 104 106 * 110 
Lime (quicklime and hydrated line)) do.... 201 192 e 200 
Mica, ail AEA RNC E d E PPS E E 1,657 2,116 e 2,000 
Pyrite and pyrrhotite (including cupreous), groes weight: 
Noncupreous. _..............-------------- thousand tons 174 128 581 
! h nou eL cote re ote e E RE do.... 854 433 
Total 62242505000 ica iom ⁰ —-᷑-⏑W᷑ꝛ½ DER c e fro do.... 528 561 531 
Sulfur content... soc muc rede 8 do.... 248 254 e 240 
Quartz: 
Common r 60, 545 * 54,818 90,909 
/G; st tae ĩ K 8 276,000 190,000 NA 
Salt: 
e see ee oe Ee eu Eder es thousand tons 118 151 166 
MATING: 6 ⁵ʒͤ d r y M x ATUM do 321 263 e 300 


See footnotes at end of table. 
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Table 1.—Portugal: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 
NONMETAL8— Continued 
Stone, sand and gravel, n.e.s.: 
ne: 
Calcareous: 
l ⁵ð y 5, 840 12, 196 NA 
Limestone, including mar! and calcite. thousand tons.. 2,782 8,427 NA 
Marble. oe ß e REQUE 0.... 181 168 NA 
Other: 
Granite. f cee eosee tec chs do.... 2,042 1,558 NA 
Hl i^ HU do.... 6 TO NA 
Other oou ⁰¹·1i vv. ͤ e O.. 377 436 NA 
Oe A P ym M E EE EE y O... 219 160 NA 
Sand, not further described. ........................- 988 769 835 NA 
Sulfur, elemental, including sublimed.... dd r 4,520 3.762 * 4,000 
FF ⁵ĩↄVWQi. ⁵ ↄ ¹ͥͥ ⁵ M——ʃ·ßͤↄ MN NES 140 1, 460 : 
MINERAL FUELS AND RELATED MATBRIALS 
al: 
Antbraei t e ellos ced cc ARS thousand tons 448 897 861 
IöĩÜO om. ve do 39 31 8 
S.. ⁵ð A/ ⁰ EE Eu EE do 10 e 10 10 
Fuel briquets, all )))) suco eee SE enn do.... 87 80 29 
Gas, manufacture million cubic feet. 3.622 8,810 4,081 
Petroleum refinery products: 
GasolinG so. oe eee e E ee ec DERE thousand tons 407 408 429 
CJ! ⁰˙·ü¹AAAAA ³⁰ n dd eL EE do 191 208 196 
el....“ O... 96 64 62 
Distillate fuel oiIliiIIIlI!l LL lll lll... 8 868 869 401 
Residual fuel oil................. 222 LL lll LLL Ll lll... 0 619 609 637 
Liquefied petroleum gases Ono 84 42 41 
G §§§é§ööUi q pelea coe uae 8 0 57 e 50 64 
f dd bees ie do.... 1,772 e 1,740 1,880 
e Estimate. r Revised. NA Not available. 


TRADE 


Stone, tungsten concentrates, pyrite, and 
silver-bearing concentrates of lead and zinc 
continued to be the principal export prod- 
ucts of mines and quarries in continental 
Portugal in 1969. Combined value of these 
exports was approximately $21 million;? 
of which building and ornamental stone 
accounted for about 50 percent. 

Preliminary data indicated that imports 
of unclassified diamonds from Angola were 
valued at $43.6 million ($55 million in 
1968), while exports of gem stones were 
valued at $42.6 million ($38.7 million in 
1968). Exports are usually destined for the 
United Kingdom. 


Imports of iron ore, sulfur, nonferrous 
metals, crude oil, and coke increased in 
1969, while imports of fertilizer materials, 
iron and steel, and petroleum products 
were close to the levels of 1968. Imports of 
coal were sharply reduced. 

Imports of crude and processed fuels in 
1969 were valued at about $96 million, 
while imports of iron, steel, and nonfer- 
rous metals were valued at approximately 
$78 million. 


3 Where necessary, values have been converted 
from Portugal Escudo (Esc) to U.S. dollars at the 
rate of PE's 28.75 = US$1.00. 
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Table 2.—Portugal: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS 
Aluminum metal, including alloys, all formmma 520 538 
Arsenic trioxide, pentoxide, A/ ee cel A 8 189 107 
Beryl ore and concentrate «««««c„ꝛ 3 28 52 
Columbium and tantalum, tantalum ore and concentrate 25 10 
Copper: 
Ore and concentrate. Loa e cues eee uc seu 88 31 
Metal, including Seve all forms... DENEN seco este ON 1,088 526 
Iron and steel: . 
ors and concentrate, including roasted pyrite. ...........-.-----.--.. 19 41 
etal: 
Sera set ies see tenet ues ces oe cecacs 13 , 508 85.959 
Pig iron, ferroalloys, and similar materials.. 7,925 6,729 
Steel; primary (Orme... . . cence cele 10,581 9,121 
Semimanufactures: 
Bars, rods, angles, shapes, sections 2.892 10,423 
Universals, plates and sheetett”nSsnss z 1,690 8.190 
Hoop and Strip 2223425 dd dd Neue E 84 NA 
WIR l.l  opece eue exu m E E RE 8,633 28,508 
Tubes, pipes, and fitting 19, 759 15,639 
iiid Castings and forgings, rough. ............... LL ll LL Ll lll... 239 414 
Ore and concentrate. eee qeu uunc 2,415 8.674 
, . e a M dd ed 89 94 
Metal, including alloys, all forms___............-------.------------ 208 234 
Magnesium metal, including alloys, all forms. ..................-. -....... . 8 14 
Manganese ore and concentrate... LLL LL LLL Lee eese . 6,435 5,795 
Nickel metal, including alloys, all form 48 41 
Platinum: grou metals and silver: 
Waste and sweepin 
Silver and platinum value, thousands.. $8 $23 
Gold scs dm eee eb eee ⁊ð dE LL Mise do.... $27 $26 
Metals, including alloys: 
Platinum group =o. bees . ees cesuew md troy ounces.. 1,692 1.596 
III cuoc donec Uecker e t CU do.... 2,249 7. 732 
Tin, metal, including alloys, all form — 2... c cc c LL clc lll. 389 301 
Tungsten ore and concentrate „„ 1,500 1,791 
Zine: 
ore ana neee ³· Ad aae 985 (1) 
mor Ica" FUA UU NOR 104 119 
1 Metal, including alloys, all form 288 172 
ther: 
Ore and concentrate, molybdenum, titanium, vanadium, and zirconium... 1,950 850 
Ash and residues containing nonferrous metals 1,693 939 
NONMETALS 
Abrasives, natural, n.e.s: 
Pumice, emery, natural corundum, diatomite, etc... ..... 2 2L 2l ll... 298 276 
Grinding and polishing wheels and stones 183 106 
h ³ / HD 57 10 
Barite and t ] m Add a aa d ur ce 6 10 
CJ ˙. ⁵⅛] ͤ ¼: ĩͤ Ä idus e e é is aae d aD Mele aim 69,028 33,961 
F ͥ G o: care i i aL Di rU Mem 121 161 
Clay and clay products (including all refractory brick): 
Crude clays, n.e.s.: 
Kaolü-:22:eced cd %·. ³⁰¹wü Anm %ĩ§2WWAAA ⁰ 8 2,440 436 
zo P ß DC DLE 2, 586 1.653 
Products: 
Refractory (including nonclay bricks) .. ........................- 12, 544 3,639 
Nonrefractory MMC """---—-—--———— —— ce 17,808 10,576 
Diamond: 
Gem, not set or strunngg cllc eee value, thousands.. $44,552 $38,905 
/ ec hauutnzd sci ³ðçͤdr èͤ K a eredi RE eeu do 3681 3608 
FC EE ͥͤͥͤ ³ͤ AAA Be aes 11,575 j 
Fertilizer materials, manufactured: 
Nitrogenous me CU" PRSE nS 95,725 64. 534 
BPH ³ oe ol VVV 8 109,498 98.479 
FFC oe Sere · zur curi aL ĩͤ v. d ³˙¹¹ d icd d ue 1,080 327 
Other, including mixedũdddlʒulũůdʒmůmʒüwm LLL Ll Ll cL Lll lll s ll s22-- 19,829 28,415 
Gypsum and t ⅛ ⅛:ͤ h AAA Ear E 210 203 
, ß . ß 8,187 2,265 
Mica, crude, including splittings and waste 936 1,622 
Pigments, mineral: 
Nl; ⁵ðiU] eh De ðͤ aed Gals 69 95 
Iron oxides, processed. ........ 2222 44 40 
Pyrite (gross d r saca cQ M d Rd 244,177 269,616 


See footnotes at end of table. 
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Table 2.—Portugal: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 
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Commodity 1967 1968 
NONMBTALS—Continued 
Stone, sand and gravel: 
mension stone: 
Crude and partly worked: 
Marble and other caleareouin nns 105, 648 93,751 
/ôõÜͤÜdẽm ß mt 9,856 8,188 
Granite and otheee rn 1,718 24,669 
Worked: 
Slate- 2223 ote ²⁰⅛mm ĩð2 eceeste eee A 4,693 7,617 
Paving and flagstone................-..--.. ll Lll ll Ll 222... 145,650 127,957 
Marble and other 16,193 18,562 
Gravel and crushed rock... 22... 2. 2-2 Lc c Llc clc c2 c cll cll. 8,856 1,874 
and qUAFZIUÓ — Louis Pe eco tecel ees ose nes 25,276 53,402 
d, not metal bearing 21,453 29,887 
Sulfur, elemental, all form 1,467 422 
Other nonmetals, n.e.8. 2. 2 ee ee eee eee 156 NA 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural_......-....- 2-222 eee 806 75 
oal and coke, including ehh ⁵³ĩðWſ ⁰⁰ A 8 154 266 
Petroleum refinery producta: 1 
Gasoline (including natural) 14,068 24,699 
Kerosine and jet fuel 101,501 123,824 
Distillate Tuel.oll. 2s oo ee ee eet coe le seas eee 10,825 14,970 
Residual fuel oil... 222222 Ä 16,067 17,089 
F % kun 
i petroleum gase „„ : 
Ote ʒ 312 1.177 
% ³˙Ü¹—'u ͥ ⁰·w kd 8 151.829 190, 607 
r Revised. NA Not available. 
1 Less than unit. 


3 Excluding bunkers. 
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Table 8.—Portugal: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS 
Al um: 
Bauxite and concentrate lc LLL LL Ll eee ee eee ee eee 2,905 1,480 
Oxide and hydroxide.................... bp ue she E ER 690 1,424 
Metal, including alloys: 
oer P MONDE 50 23 
FF ³ y y 620 TU 
n ß EEA E E 7,908 8,490 
Chromium: 
Chromite -oora naea a a aa 60 79 
Oxide and hydroxideeeeedddwdwdw eee LLL LL AL e eee rs 123 96 
Copper metal, including alloys: 
% “(tu. ³Ä¹AA ³ dd ĩ 76 221 
Unwrought 
Blister ß Reda ES 1,587 1,948 
Refined, unalloyód.. 1... sows oes hoes 8,983 2,916 
Ar ðè - ⁰⁰⁰d 38 30 
Semimanufacturess eL c ce eee cesse 6,051 6,866 
Gold metal, unworked or partly work ee troy ounces.. 2,9 
Iron and steel: . 
as «xn concentrate, including roasted pyrit 49,196 101,596 
etai: 
„„ sec oe gets Soret ees eee eeee colar co cete cece tree ei. 4,578 3.784 
Pig iron, ferroalloys, and similar materials , 699 8,394 
Steel, primary formmmůoUmeꝛ̃p ee LL ecc eL Le eres 4,045 ,448 
Semimanufactures: 
Bars, rods, angles, shapes, sections 46,724 87,286 
Universals, plates and sheets: 
Heavy, medium, and light plates and sheets, uncoated |. ..... 118,950 127,860 
Tinned plates and sheet 45,646 52,422 
Other coated plates and sheets 15,869 12,012 
Hoop , ß ß cR ee eieiR 25,976 29.117 
Rails and accessories... .... 2 LLL LLL LLL LL LLL ccc LL cL c ce cer 8,053 6,186 
Jõ—·³[¹5 ⁵àũ5Il rd ia ie ea eet ee 18,691 15,815 
Tubes, pipes, and fitting 14,284 i 
Castings and forgings, roug ggg 569 
Lead: 
%%%%%ô7Ü]]])fdßßf D RADICE 46 6 
Metal, including alloys: 
Sd ͥ ͥ N.. QD lu D ⁵ 88 89 45 
Unwrought and semimanufactu res 7.647 7,649 
Magnesium metal, including alloys, all form 2 8 
Manganese: 
re and concentrate... „„ 879 555 
J ͥͥ ² 6 RR sce ⁊] vee eee cit 8 64 46 
eur EET ᷣ (0A v 76-pound flasks.. 209 232 
Molybdenum metal, including alloys, all forme kilograms.. 400 400 
Nickel metal, including alloys, all lorms......... LLL Lll lc c cl c ec eec ss 253 887 
Platinum-group metals and silver, including alloys: 
Platinum: re wd troy ounces... 18,776 152,447 
JJööÜöÜ?ĩ ͤ ³ . ⁵¼ duse thousand troy ounces.. 
Ä « — oor ee A oe ei Ce ee long tons.. 12 12 
Metal, including alloys, all forme do.... 29 62 
Titanium: 
Ore and concentrate LL LLL LL LLL cc Le Acca c ccc eec ce ecce 849 4 
Oxid Lollius we ee eis ecu daaseap uacua e 8 2,686 8,113 
Zinc: 
ORG aero dec eee ec eee ⁵ði! y 198 284 
Metals, including alloys: 
Hh 6.252 6,198 
Semimanufactures....... LLL ccce ne ee caer ee 808 695 
Other: 
Ore and concentrate of base metals, n.e.8...... Lc Lc c c sc e eese 188 268 
NONMETALS 
Abrasives, natural, n.e.s: 
Pumice, emery, natural eorundu nnn 548 478 
Dust and powder of precious and semiprecious stone. value, thousands $32 $57 
Grinding and polishing wheels and stones 242 285 
Asbestos s ]ꝙ] ).... LA mm ed Ed ³⅛ be ĩͤ E 4,301 4,269 
Barite and witheritte k 297 208 
%%% c eoo cl src pa dn %] . ddddddfdͤ ĩðâ2 / ³ 1. 950 1. 995 
FI.... ³ðV y dete ue dM LEE 2,026 ,884 
Clays and clay products (including all refractory brick): 
Crude clays, n.e.s: 
Bentonite: oe Sed Soa e eee eee ðV- 8 1,562 2,639 
Kaolin (china ess cc eee cee ook owe wee au ene 986 2,290 
J cea see ect i Swati Die ee qi 2,380 7,396 
Products: . 
Refractory (including nonclay brick) 6,481 7,856 
NOBTe[PACLORV o. ac cuc o nuu dua ³ A LE e es Se eee 538 


See footnotes at end of table. 
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Table $.—Portugal: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 
NONMBTALS—Continued 

Cryolite and chiolite...........--.-. cc cle c cle e c e c eeu ele eec ee ecce 48 
Diamond, gem, not set or strung......................- value, thousands.. — $42,021 $55,171 
Diatomite and other infusorial earths- s 2,055 2,822 
F MEO Hp 852 1,846 
Fertil materials: 

Crude: 

Ni J9dJ%d%»deĩiſ „/ ⁵ ↄðAA/ſͥ AA RE EE 8,616 8,600 

Phosphatic. ln. ĩðV—jb.ſdd, dudes qaae we 296,761 299,726 

Ni P/Jß])))öAVTVᷣ era a RR ³Üw1XAAAAAA ] 8 1,114 1,215 

z "p p ——— — Á 11,292 11,616 

C7777... dd y aa a Sn saa 30,271 28,816 

5285 including mixed. ...... e Re e "Re Be Te xFEC 1,828 „392 

lien ßßßf A C AaFE RE REA REDE 158 188 

and plastétl. .-.. cook owe ³ðA³ĩ e Dae e SEEN E EE 14,331 16,325 

ghelllS. .. c o ee eas odds yd Nau EE LE 861 476 

Mica, crude, including splittings and waste. ._................--.-------- 92 128 
ta, : 

Natural, crude. wee oo ouaess edema es Ese AAA 8 

Iron oxi por ³ðV p QU E 1,218 1,611 

Salt and brines: 2-22 —³ꝛ ²ĩwrwrryyyy ð A 11.040 8,915 
Stone, sand and gravel 

Dimension stone, crude and partly worked.........................-. 698 598 

Dolomite, chiefly refractory gradi. 8,821 8,243 

Flint and crushed rock. ................... „ 789 984 

and que 2,052 515 
d, excluding metal bearing 4,381 8,214 
Sulfur, elemental, all form wn n d Lc cc c LL LL LLL ll cll... 18,814 20,810 
T alc, steatite, soapstone, and pyrophyllite............-......-- clc lle. -- 2,319 642 
Other non metals, crude, n.¢@.8_..........---- 2 LL LLL Lll l LLL c.l... 5,554 ; 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturlllckkakkckkkk v 1,606 1,974 
Sen K eu E M E 5,118 5,140 
Coal, all grades, including briquets.__.................-..- thousand tons... 890 392 
Sonne do 298 231 
Petroleum: 

Crude and partly refined J7%ͥͤͥ y ³A a LU Me do.... 1,751 1,810 
Gasoline, includin natural. io ualameneexsZewesamsüwesds do.... 182 199 
Kerosine and jet fuel do.... 25 19 
Distillate fuel oil. 2... 22.22 eee 0...- 892 516 
Residual fuel oil................................ eee do.... 800 298 
hh ³·¹wwüAAdõ ORC ĩð . eee wane oe do 51 54 
Liquefied petroleum gases. . ..........-..-.-.------------ do.... 150 167 
Mineral jelly and wax..........................-. l.l... do.... 5 4 
Other: 

Bitumen and other residues do.... 53 49 
Pitch and bituminous mixtures do.... 2 
Mineral tar and other coal, petroleum or gas-derived crude chemicals 1.486 10,750 


1 Includes vanadium and zirconium ores. 


COMMODITY REVIEW 


METALS 


Gold and Silver.—The Mouros mine of 
Minas de jalles, Ltda. accounted for all of 
the mine gold and 12 percent of the mine 
silver produced in Portugal in 1969. Mou- 
ros concentrates averaged 15 ounces of sil- 
ver and 6.46 ounces of gold per ton. 

The remaining silver was contained in 
lead and zinc concentrates produced at the 
Terramonte mine. Output of concentrate 
increased 60 percent, with total content of 
silver up 20 percent, as compared with the 
1968 figures. The higher base metal con- 
tent of the concentrates suggested that less 
oxidized ore was processed in 1969, but the 


average silver content appeared to decline. 
Most of the output was probably exported 
to France. 

Iron and Steel.—Imports of iron ore and 
coke increased in 1969, as output of iron 
and steel rose 20 percent above the level 
of 1968. Production of crude steel was esti- 
mated at 94 percent of available capacity. 
Imports of iron and steel semimanufac- 
tures totaled 313,000 tons. 

The $52 million expansion program at 
the Sexial steelworks was continued. Steel- 
making capacity in Portugal, estimated at 
400,000 tons annually in 1969, was ex- 
pected to rise to 540,000 tons by 1972. 
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During the same period, production capac- 
ity for rolled products was to increase 
from 327,000 tons to 560,000 tons annually. 
Most of the new rolling facilities were in- 
tended for production of cold-rolled sheet. 

Production of pelletized iron ore concen- 
trates from the Moncorvo deposits was ex- 
pected to begin by 1971. 

Tungsten and Tin.— Exports and 
production of tungsten concentrates were 
about 4 percent less than in 1968. Beralt 
Tin and Wolfram, Ltd., which accounted 
for 62 percent of the national output in 
1969, reported that the decline in produc- 
tion was due partly to shortage of labor 
and partly to lower grade ore. 

Output of tin concentrates declined 
sharply, although the number of produc- 
ing mines rose to 22. At yearend, the num- 
ber of mines producing tungsten and tin 
was 28, including 15 producing tin only, 
seven producing both tungsten and tin, 
and six producing tungsten only. 

The Beralt Co, hoped to produce 1,700 
tons of tungsten concentrates in 1970 and 
2.200 tons annually beginning in 1971. 
Most of this output was expected to come 
from the Panasqueira and Ribeira mines, 
under an expansion program costing an es- 
timated $2 million. A hydrocyclone heavy- 
media plant for concentrating tungsten 
ore, being built for Beralt by Humphreys 
and Glasgow Ltd. of Canada, was sched- 
uled for completion in late 1970. The 
plant will use a “Stamicarbon” process de- 
veloped by Dutch State Mines, to precon- 
centrate 110 tons per hour of minus 14- 
inch crushed ore. 

Some concentrates were produced from 
development ore at the Ribeira tin-tung- 
sten mine, in which Beralt has an 80-per- 
cent interest. The mine is being prepared 
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for limited production at a cost of about 
$400,000. Development for full production 
reportedly would require a further invest- 
ment of $480,000. 


NONMETALS 


Cement and Other Construction Mate- 
rials.—Production of cement in 1969 rose 
to 84 percent of total capacity, compared 
with an estimated 75 percent in 1968. 
Apparent consumption was approximately 2 
million tons. Portugal’s production capac- 
ity was scheduled to increase by 50 per- 
cent, to 3.6 million tons annually, in 1971. 
Four new kilns were under construction, 
one of which will have a capacity of 
550,000 tons annually. 

Stone.—Exports of building and orna- 
mental stone in 1969 @taled 254,000 tons, 
valued at more than $11 million. Crude 
and worked marble accounted for 50 per- 
cent of the volume and 70 percent of the 
value of all stone exported; the volume 
was 15 percent more than in 1968 and was 
close to the record levels of 1965—66. Ex- 
ports included 10,000 tons of slate and 
115,000 tons of other worked stone. The 
principal destinations continued to be Italy 
(crude marble) , the United States (worked 


marble), and West Germany (other 
worked stone) . 
Detailed statistics on the ornamental 


stone industry were published in late 1969. 
The data revealed that output of orna- 
mental stone in 1968 was 205,000 tons with 
a total value (at the quarry) of nearly $5 
million, produced from 419 quarries em- 
ploying a total of 3,800 persons. Salient 
statistics for localities producing ornamen- 
tal stone valued at more than $100,000 in 
1968 are shown in the following tabula- 
tion: 


Number of Number of Production Value 
Type of stone and locality quarries workers (thousand (thousand 
tons) dollars) 
Marble: É 
Vila Viçosa, Evora 
VVV 1.87 2.286 111 8.028 
Pêro Pinheiro, Lisbo“““n 69 354 20 498 
Trigüxes, eff... conos we cere 19 148 9 231 
Viana do Alentejo, E Vora 13 127 1 187 
Montemor-o-Novo, Evora._....----------- 6 65 4 102 
Limestone: 
Porto de Mós, Leiria 29 182 12 180 
Granite: 
Porto and Braga Districts NA NA 11 256 
Nepheline syenite: 
Monchique, Faro 12 118 4 105 
Percent of national totaaaalll e 80 e 90 86 92 


Estimate. NA Not available. 


Source: Direcção-Geral de Minas e Serviços Geológicos (Lisboa). Boletim de Minas. V. 6, No. 4, 1969, pp. 


244-211. 


THE MINERAL INDUSTRY OF PORTUGAL 


Pyrite and Sulfur.—The drop in produc- 
tion of pyrite in 1969 was reflected in ex- 
ports, which declined by 35,000 tons 
compared with 1968. Exports of pyrite 
were valued at $2.9 million. Apparent do- 
mestic supply of pyrite was unchanged 
from the level of 1968 (292,000 tons), but 
imports of elemental sulfur rose by 25 per- 
cent to 26,000 tons. A sulfur recovery unit, 
with output capacity of 9,000 tons an- 
nually, was being installed in the new pe- 
troleum refinery at Matozinhos. A similar 
unit, with a production capacity of 8,000 
tons annually, was already operating at the 
Cabo Ruivo refinery near Lisbon. 

Mines d'Aljustrel S.A. was reportedly 
completing new port facilities for shipment 
of pyrites in the Setubal area. The com- 
pany, which accounts for about 60 percent 
of Portugal's output of pyrite, was plan- 
ning to increase production. Its pyrite re- 
serves were reported to have increased to 
130 million tons, of which an estimated 10 
percent was at Aljustrel and 90 percent 
was about equally divided between the 
Moinho and Feitalis concessions. The only 
other producer of pyrite, Mines et Indus- 
tries S.A., had an estimated 4 million tons 
of proved reserves at Louzal. 

Additional pyrite reserves were appar- 
ently found in the Aljustrel region by So- 
ciedade Mineira de Santiago, a subsidiary 
of Companhia Unido Fabril. By an agree- 
ment signed with the Government in 1969, 
the company plans to invest $12 million in 
exploration and development of mineral 
deposits in this region. 


MINERAL FUELS 


Coal and Coke.—The supply of coal de- 
clined rather sharply in 1969, when the 
drop in production was accompanied by a 
26 percent reduction in imports as com- 
pared with 1968. The decline may have 
been largely due to reduced demand from 
the thermal power sector, as output of 
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electricity from thermal plants was 50 per- 
cent less than in 1968. Consumption of 
coal for power generation had risen from 
18,000 tons in 1966 to $11,000 tons in 1968. 

Imports of coke rose to $29,000 tons, 
half of which came from West Germany. 

Petroleum.—Exfploration.—As many as 
28 companies were reportedly interested in 
applying for offshore exploration conces- 
sions, but no awards were announced by 
yearend. Onshore exploration areas in the 
vicinity of Lisbon and in the western part 
of the Algarve region may be opened for 
concession, due to the limited financial re- 
sources of the present concessionaire, Cia. 
Portugesa de Petroleos (CPP). CPP is 
partly owned by the Government. 

Imports, refining, and Consumption.— 
Imports of crude oil were up 12 percent, 
to more than 2 million tons in 1969, with 
Iraq and Bahrain the principal suppliers. 
A large increase was expected in 1970, as 
Portugal’s secund petroleum refinery came 
on stream in December. The new refinery, 
at Matozinhos, north of Porto, has a proc- 
essing capacity of approximately 2 million 
tons of crude oil per year; its completion 
raises Portuguese refining capacity to 4 
million tons annually, about 30 percent 
above the current level of domestic de- 
mand. 

Refinery output and domestic consump- 
tion of petroleum products increased about 
7 percent in 1969. Imports of refined prod- 
ucts rose to 1.9 million tons, while 
consumption increased to 2.9 million tons. 
The share of oil in Portugal's energy needs 
was expected to exceed 70 percent by 1973. 

A group of four oil-burning thermal 
powerplants, each with a generating capac- 
ity of 125 megawatts, was being built at 
the Carregado development near Lisbon. 
Two of the plants began operating in 
1968; the others were scheduled for service 
in 1971 and 1973. Two additional units 
were planned. 


The Mineral Industry of Rumania 


By Joseph B. Huvos ! 


Petroleum continued to be Rumania's 
most important contribution to world min- 
eral supplies in 1969, and the nation's 
crude output ranked second among Eu- 
ropean producers. Production of 13.2 mil- 
lion tons was about 4 percent of the crude 
output of the U.S.S.R., and 0.62 percent of 
world production. Exploration yielded new 
crude oil reserves which could not quite 
compensate for the decline in reserves 


caused by intensive production in the exist-- 


ing fields. 

Besides crude oil, Rumania produced 
manganese ore, cement, pyrites, and salt, 
each in quantities important only to the 
domestic economy. 

The supply-demand situation for the 
more important minerals remained basically 
unchanged, while efforts were continued to 
develop the country's resources in accord- 
ance with goals set by the 5-vear plan of 
1965-70. Extensive exploration was carried 
out and the metal smelting and manufac- 
turing base was further expanded, but the 


domestic metal output could not cover in- 
ternal demand. In 1969, the mineral in- 
dustry contributed about one-fifth of the 
social product? of the country. The most 
important developments in the minerals 
industry were the commissioning of the 
second stage expansion of the Slatina alu- 
minum smelter, commissioning of a second 
blast furnace at the metallurgical combine 
in Galati, and commissioning of a lignite 
mine in Lupoiaia in the Motru Basin. 

By world standards, Rumania's mineral 
commodity trade was modest, except for 
petroleum. Exports of petroleum products 
again exceeded 6 million tons. About 55 
percent of all trade was with the U.S.S.R. 
and other Communist countries. The bulk 
of imports came from the U.S.S.R. 


1 Foreign mineral specialist, Bureau of Mines, 
Washington, D.C. 

3 As in other Communist countries of East Eu- 
rope, Rumania does not report its gross national 
product (value of all final goods and services 
produced) but rather publishes a figure for the 
social product, which generally excludes all serv- 
ices and defense. 


PRODUCTION 


During 1969 crude oil production de- 
creased slightly, as increasingly deeper 
structures had to be drilled for explora- 
tion. Increasing use was made of secondary 


recovery and of hydraulic fracturing tech- 
niques. Efforts to increase production were 
also continued in other areas of the min- 
erals industry. 
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Table 1.~Rumania: Production of selected mineral commodities 
(Metric tons uniess otherwise specified) 


Commodity ! 1967 1968 1969 » 
METALS 

Aluminum: 

Bauxite PNE ³ÜwꝛꝛAAA¹AͥAAA a a i aaa 15,000 20 , 000 20 , 000 

Menne, A mecs mme 52,801 76,274 89,650 
Copper, Unwrought e. oc ye ose cw cq S mew nme Dd Dues uia durs NA 5,000 5,000 
Iron and steel: 

Iron ORBI. v ]⅛V³ thousand tons 2,796 2,747 NA 

Pig STON eee be ee bed ewe Fd RWV a a do.... 2,456 2,992 8,471 

Steel ingots and casting do.... 4,088 4,751 6,540 

Rolled products except pipe...................... do.... 2,908 8,393 8,816 

IC ĩ³ĩ— uees VERA Nee SEN em RR Eie do.... 651 706 NA 
Manganese ore (manganese content).............. lll cllc l.l. 28,000 28,000 e 28,000 
Lead (smelter) €. c.v lzcememe.R va Ea Cone Qaem M S mE Rc ae r 20,000 r 80,000 40,000 
SIVE Lr ²] vau Edu qa ME lua thousand troy ounces.. 800 800 800 
VA EM rp yd ER 20,000 25,000 80,000 

NONMETALS 

PCC ĩ˙*1ÜVñ]ij; ⁰⁰ mn ⁊7xvd ⁰ a aada 55, 000 55,000 55,000 
Benn ð y EE 110, 000 120, 000 A 
/ ˙¹. m ³˙ -w qeu thousand tons 6,338 7,026 7,515 
Fertilizers: 

Nitrogenous (nitrogen eon tente 372,262 420,714 } 720.000 
Phosphatic (P130: contenttggegeũ 164,672 181,834 . 
KauGHH. o he oR siu ] K d DIL M n 50,000 e 50,000 e 50,000 
Lie... Melo ³•ͤMͤůA—B %ð . duae MEL thousand tons 1,050 1,050 «1,050 
Pyrites (groes weight) .... 2... 2 2 2l llc lll. l lll ll. do.... 360 360 860 
Ill debct ⅛ĩ»ͤ aoe T mv 8 do 2,059 2,368 e 2,400 
Sulfuric acid (monohydratee dg: do.... 679 178 838 
Télé... ̃⁵ pe oreet ke one ĩͤ LEA do 180 * 180 * 130 

MINERAL FUELS AND RELATED MATERIALS 
8 l ³ð V ³ðV½,ͥ ĩð2Lu; y 52,478 54,878 56, 423 
oal: 
Bituminous and anthracite. .............. thousand tons.. 6,716 7,184 
IF ³˙¹˙imAA am Ducum acia 8 do.... 7,647 9,146 19,152 
BIOWN. see Saas y aloe cle a Rt LC e do.... 656 690 
Coke, metallurgical.........-.-..---.--.------------ do.... 1,181 1,133 NA 
Natural gas 2... LL cL Lc cL c ccce llle million cubic feet.. 559,525 174,928 850,618 
Petroleum: 
%%%§ö§Ü0ũù — r ;:;ñ;ĩw . 8 thousand tons 18,206 18,285 18,246 
Refinery producta: 
Gasoline 2c cxasiv-wevexwdndta dg ae EWE ES do.... 2,295 2,636 2,620 
F ³˙¹wiꝛA ͥ ͤͥ⁰⁰ aeu ab cag 98 923 949 NA 
Gas Oil ea ui Ao eeu LE ea RUE LT do.... 4,025 4,868 4,593 
( ³o·˙ AAA e con a da sie do 8,946 8,624 A 
Für ᷑ñ?;?ĩ?—!ꝓy do r 535 NA 
l pA AA do 391 488 NA 


Estimate. P Preliminary. r Revised. NA Not available. 

! In addition to listed commodities, Rumania produces antimony, chromite, molybdenum, asbestos, feld- 
spar, gypsum, and mica, but quantitative data on production are not available. 

? Includes associated gas. 


TRADE 


Official publications of Rumania did not mining equipment and state-of-the-art proc- 
report on mineral commodity trade by esses The bulk of exports consisted of 
country of destination or origin, and only petroleum products. The principal mineral 
general trade information was available. commodities imported were crude oil, high- 

umana principal trading partners rank coals, and metallurgical coke. Mineral 
were again the U.S.S.R. and other Commu- tale win the United States was again 


nist countries, accounting for about 55 per- sibl Kosoh d 
cent of all trade. Efforts continued to in- negligible. Iron ore, phosphate ore, an 


crease trade with non-Communist countries, high- rank coal came mainly from the Soviet 
in particular for the acquisition of advanced Union. 


THE MINERAL INDUSTRY OF RUMANIA 


Table 2.—Rumania: Exports of selected 
mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS 
Iron and steel: 
Steel ingots . 148,600 ...... 
Slabs and rolled producta... 259,200 461,700 
Pipe eevee eee eu fees. 700 219,900 
Manganese ore ,600 66,600 
NONMETALS 
Barite QN 19,700 10,800 
Cement........ thousand tons.. 1,369 1,208 
Salt C RT UN ,500 484,700 
MINERAL FUELS AND RELATED 
MATERIALS 
Bitumen, including natural...... 57, 500 87,700 
Carbon black 24,600 31, 900 
Natural gas. million cubic feet.. 7, 000 8,048 
Petroleum refinery producta: 
Gasoline 957,800 988,700 
Kerosine.................. 215,400 180,200 
Diesel oil.. thousand tons.. 712,091 2,289 
Fuel oil............. 9 1,790 1,678 
Lubricants................ 71,800 857,700 
Paraffin 24,700 22, 200 
Petroleum coke............ 45,500 41,300 
r Revised. 


! Official trade returns of the U.S. S. R. 
from Rumania). 


Source: Official trade returns of Rumania, unless 
otherwise noted. 


(imports 
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Table 3.—Rumania: Imports of selected 
mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS 
Aluminum: 
Bauxite Il. 189,255 104,720 
Alumina ll 5, 889 
Ingetids oe ces 400 NA 
Semimanufactures 222 736 1,908 
Copper: 
Unwrought hh 4, 100 4,300 
Semiroanufactures 1$ 2.21 1,678 1,763 
Iron and steel: 
Iron ore....thousand tons.. 38,8360 4,546 
Pig iron .......... do.... 384 503 
Ferroalloys.......... do.... 69 76 
Rolled products (except pipe) 
do.... 1,286 1,472 
PIDB:. c Uca No eee Eon 98 80 
NONMETALS 
As bestos 2202-22 7,200 7,800 
Cryolitet. ee 500 600 
Fertilizers: . 
A patite concentrate (P:0s 
nU. EE 88 219,600 205,600 
Pa fertilizers (K: O con- 
CNC r 14,000 11,100 
Nitrogenous fertilizers (N: 
content).............-... 800 1,800 
Refractories, all kinds 2. 16,800 18,800 
SUG toc haeo 8 2,000 8,600 
MINERAL FUELS AND RELATED 
MATERIALS 
Coal: 
Bituminous. .............. 798,200 671,700 
Coke, metallurgical 
thousand tons.. 1,089 1,570 
Petroleum refinery producta: 
Lubricants 222 400 600 
All products 222. 700 1,400 


r Revised. NA Not available. 

Official trade returns of Yugoslavia (exports to 
Rumania). 

2 Official trade returns of the U. S. S. R. (exports to 
Rumania). 

3 Including alloys. 


Source: Official trade returns of Rumania, unless 
otherwise noted. 


COMMODITY REVIEW 


METALS 


Aluminum.—In 1969, the second-stage 
expansion of the Slatina aluminum smelter 
was completed. This brought the capacity 
of the smelter to 75,000 tons per year. Work 
was underway on the third-stage expansion, 
which will bring capacity to 100,000 tons 
per year. Construction has started on a 
400-kilovolt power line extending 114 miles 
from the Iron Gates hydroelectric power- 
plants to Slatina, to supply power mainly 
to the aluminum plant. At present the 
plant is fed by the Craiova thermal power- 
plant. 

An industrial group for aluminum has 
been set up in Slatina to coordinate produc- 
tion and research at the Slatina aluminum 


plant, the Oradea alumina plant, and the 
Chemico-Metallurgical plant in Bucharest. 
The research institute for nonferrous and 
rare metals also comes under the jurisdic- 
tion of this newly formed group. 

A new 20,000-ton-per-year wire mill has 
been installed at the Slatina aluminum 
plant. 

Copper.—The Fagarul mine of the Balan 
mining combine was completed in February 
1969. It has been reported that the new 
mine will double the combine's ore produc- 
tion. 

Iron and Steel.—In 1969, Rumania con- 
tinued to develop its iron and steel industry. 
In October a second 1,700-cubic-meter blast 
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furnace was commissioned at Galati. At pres- 
ent the combine is producing steelplate for 
ships, thus eliminating the corresponding 
imports. Installation has started also at 
Galati, on a new hot strip rolling mill, with 
a planned capacity of 2 million tons per 
year. A modern 280,000-ton-per-year wire 
rolling mill was commissioned at the In- 
dustria Sfrmei plant in Cimpia Turzii. 
Rumania has insufficient reserves of iron 
ore and coal, to supply the industry. In 
1969, domestic output provided only 35 
percent of the iron ore used, and by 1975 
it will provide only 25 percent of the in- 
creased demand, while output of bitu- 
minous coal provided about nine-tenths of 
demand. The Soviet Union was furnishing 
two-thirds of the iron ore and about one- 
half of the bituminous coal imported. 
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About 1 million tons of iron ore is im- 
ported each year from India, and lesser 
quantities from Algeria and Brazil. Plans 
were made to form an international con- 
sortium to develop Guinean iron ore deposit 
on a common basis, the members being 
Australia, Italy, the United States, Rumania, 
and Yugoslavia. The capital would be $19 
million for extracting 5 million tons of ore 
per year. Rumania and Hungary plan to 
share a l-million-ton surplus of limonite 
ore, containing 50 percent iron, from the 
Ljubija mine in Yugoslavia. It was also 
reported in Rumania that new workings 
had been opened at the Poiana Rogie iron 
mine. The mine will supply 225,000 tons 
of ore per year to the iron and steel com- 
bine in Hunedoara, increasing its annual 
output by about 70,000 tons. 


NONMETALS 


Cement and Lime.—Construction of a 
building materials combine was started at 
Cimpulung, in Arges County. Planned ca- 
pacity is 2 million tons of cement and 
200,000 tons of lime per year. 

Fertilizers.—Construction was started on 
a second superphosphate plant at the chem- 
ical products plant in Valea Călugărească. 
Reportedly, the capacity is for an equiva- 
lent of 70,000 tons of PO,, active material. 

Preparations were made to start the con- 
struction of two nitrogen fertilizer plants in 
1970, one in Piatra Neamt, the other in 
Tîrgu Mureş. The Piatra Neamt plant will 
produce ammonia, based on natural gas. 
The main contractor is the Salzgitter In- 
dustriebau GmbH of West Germany. The 
contract is valued at $17.5 million. The 
process originates with the firms of Foster 
Wheeler Francaise (Paris) and Ammoniaca 
Casale (Rome). 

A contract was signed with the S.A. 


MINERAL 


Coal.—In 1969, production of coal 
reached almost 20 million tons. According 
to plans, 36 to 38 million tons of coal is 
to be extracted annually by 1975, of which 
about 10 million tons will be mined by 
opencast methods. Proved and probable coal 
reserves were estimated to be 3 billion tons, 
sufficient for 150 years at present production 
rates. The most important coal district lies 
in the Jiu Valley in the southern Carpa- 
thian Mountains, where over half of the 


Coppée-Rust n. v. of Brussels for the con- 
struction of a 300. 000-ton- per- year urea 
plant employing the Stamicarbon process 
at Slobozia.3 

Kaolin.—A kaolin deposit estimated at 
250,000 to 300,000 tons, at Harghita, was 
being readied for exploitation by expansion 
and modernization of the existing plant. 

Sulfuric Acid.—The planned production 
level of 72,000-tons-per-year was reached at 
the Copza Mica chemical and metallurgical 
plant in Sibiu County. Studies are being 
made on the possibility of increasing plant 
output to 100,000-tons-per-year using pres- 
ent equipment. 

The Navodari sulfuric acid plant, near 
Constanta, went on stream. Design capacity 
is 200,000 tons of monohydrate per year. 

Talc.—Plans were made to double the 
production of talc in 1970 at a mine situ- 
ated in the Poiana Rusca massif. No pro- 
duction figures were given. 


FUELS 


coal is produced. The coal is a long-flame 
gas coal with 7 percent moisture and 35 
percent ash. It has poor coking properties 
but produces satisfactory metallurgical coke 
if blended with other domestic or imported 
coals. 

In the Rovinari basin, work started on 
the second stage of diverting the flow of 
the Jiu River, between Vladuleni and Roşia 


3 Oil and Gas Journal. V. 9, No. 8, August 
1969, p. 110. 
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de Jiu in a new 414-mile-long canal. This 
brings canal length to 10 miles and total 
canal length in the area to 25 miles, making 
accessible more than 150 million tons of 
coal. 

The Barbateni coal mine was linked by 
a gallery to the Lupeni coal mine. The 
Barbateni mine is to produce 50,000 tons 
of coal in 1970. 

In the Motru basin in Gorj County, a 
lignite mine was commissioned in Lupoaia. 
Design capacity was 70,000 tons per year. 

It was reported that bituminous coal 
sufficient to feed a 600-megawatt power- 
plant for 60 to 80 years was discovered in 
the Anina area of Carag-Severin County. 

Petroleum and Natural Gas.—In 1969, 
Rumania, as in recent years, produced more 
oil and natural gas than it consumed. About 
one-half of its production was sufficient to 
cover domestic demand; the remainder was 
exported in the form of products. To use 
its excess refining capacity, Rumania im- 
ported increasing quantities of crude oil. 
In 1969-70, crude imports from Saudi 
Arabia will be 14 million tons.* 

Crude production in 1969 was down 
slightly to 18,246 thousand tons. Natural 
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gas production increased almost 10 per- 
cent to 851 billion cubic feet. The plans 
are to increase secondary recovery opera- 
tions and deep drilling. Almost 30 percent 
of crude production reportedly came from 
Clejani in the Videle district. 

Oil reserves of Rumania were estimated 
to be 200 million tons. Reserves of natural 
gas were estimated to be 8,827 billion cubic 
feet. 

During 1966-70, about 11 percent of in- 
dustrial development funds were to go for 
geological prospecting and exploratory drill- 
ing for oil and gas; 29.5 million feet was to 
be drilled, one-half of it as exploratory 
drilling. Most of the ultra-deep drilling has 
been in the Prahova Valley region, in the 
Ploieşti area; the deepest hole (20,340 feet) 
at present is at Ghergeasa in the Buzau 
area. 

During 1969, several petrochemical proj- 
ects were in the news; among others, con- 
struction was started on a 6,000-ton-per- 
year maleic anhydride plant in Ploieşti; in 
Pitesti, a 20,000-ton-per-year acrylonitrile 
plant was commissioned. 


Vor e Oil. V. 160, No. 3, Aug. 15, 1969, p. 
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The Mineral Industry of Sierra Leone 


By E. Shekarchi : 


The diamond industry is Sierra Leone's 
largest foreign exchange earner. In 1964—68, 
the diamond industry accounted for 60 to 
65 percent of total exports. In 1969, ‘a 
record year, the value of diamond exports 
was about $69.4 million,? constituting 69 
percent of total exports. The industry pro- 
vides about 20 percent of the Government's 
total revenue, and approximately 50,000 
persons earn their livelihood from it. Baux- 
ite, iron ore, and titanium minerals are be- 
coming foreign exchange earners as well. 

It was announced in the Sierra Leone 
Gazette on December 18, 1969, that mining 
companies operating within the country 
should provide the Government of Sierra 
Leone with a reasonable share of the profits 
and an informed voice in each company's 
future plans. Within the first quarter of 
1970, the Government expected to finalize 
arrangements for the purchase of a major- 
ity ownership interest in each mining com- 
pany. 

The following basic principles were to be 
applied: 

1. "Payment shall be made out of future 
dividends, the valuation of each share of 
stock acquired to approximate its book 
value in the light of the company's profit- 
ability, capital investment in Sierra Leone 
and depreciation of assets. The Govern- 


PRODUCTION 


The mineral sector remained limited to 
production of bauxite, iron ore, titanium 
minerals, and diamonds. Reported prelim- 
inary production figures showed an overall 
increase for 1969 over 1968 output. The 
most notable increases were: Bauxite, 
24,000 tons; iron ore, 500,000 tons; and 
titanium minerals, 9,000 tons. 


ment will appoint a majority number of the 
directors of each company and day-to-day 
managerial operation shall be a subject for 
negotiations. The Government's share shall 
be held by a new Government-owned cor- 
poration. 


2. '"The Government shall, by means of 
taxation and dividends, share in all profits 
directly or indirectly generated to the fullest 
extent required by a careful evaluation of 
profitability, fair return, past and future 
investment decisions, and foreign tax credits. 
The Government, once its stock in a com- 
pany has been paid for, will adjust down- 
ward the effective tax rate applicable to 
each company to offset the revenues real- 
ized through its ownership interest. 

8. "The Government shall formulate, 
with each mining company, an explicit 
plan for the co-ordinated long.range de- 
velopment of the Sierra Leone economy; 
including the establishment of new indus- 
trial and agricultural enterprises, a reduc- 
tion in the proportion of expatriate staff 
and an increase in the pace at which Sierra 
Leoneans are being trained for, and placed 
in, managerial, technical and professional 
positions by the mining companies, the 
improvement of social services and rehabil- 
itation of abandoned lands which were 
sites of former mines." 


AND TRADE 


Available information on mineral trade 
of Sierra Leone for the years 1966 and 1967 
is shown in tables 2 and 3. 


1 Foreign mineral specialist, Bureau of Mines, 
Washington, D.C. 

3 Where necessary, values have been converted 
from Leones (Le) to U.S. dollars at the rate of 
Le1—US$1.20. 
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Table 1.—Sierra Leone: Production of minera] commodities 


Commodity 1967 1968 1969 » 
METALS 
e, NUS thousand metric tons 842 * 421 445 
CT ee iud ese desque dr aue eme LI DU do.... 2,098 2, 500 8,000 
Titanium minerals........................ l.l... lr. metric tons.. 25,141 26,000 85,000 
NONMETALS 

Diamond 
Gem € cool ß edu aala thousand carats.. 560 560 600 
manner Ae eUotec osescesqezosPed do.... r 878 r 962 1,837 
ai d uec xb uu im do 171, 438 e 1,522 1,987 


Table 2.—Sierra Leone: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Bauxite...... o A WEE HR thousand metric tons.. 244 884 
| — [œ—' ' ͤ (——ez 
Iron ore 
onen ðV— do 2.110 2.094 
T1 ] ĩ³ ¹ NP a aa e n Da E do.... 
Total. 2. 22:2d22t esos sue Oda teu cease ON LE EL do.... 2,217 2,150 
TJ 2. fa ete de ue weder da te RU UD LE S 1,15 
Iron and steel &CeT8D. esc eocoroemeceDecsee week km E SERE A 1,028 
Nonferrous metal scrap... ..-.--------------- oe ll clc Le lc e Le LLL rre NA 61 
NONMETALS 
Diamond, crude, unwor keck thousand carats.. 1,888 1,160 


NA Not available. 
! Trade name for specularite, largely for pigment use. 


Table 3.—Sierra Leone: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Aluminum........... . 4% 8 171 167 
r ⁵ð / ⁰⁰y ee cue Se 698 
Tron apd steel, semimanufactureeenꝛnss eee 18,840 20,469 
|, MSN M HAITI CON y DR NE MN 
Ill ³oW¹ .. ³ yy E LE 8 troy ounces.. 2, 14e 
II ð CL ⁵ĩðͤ C Eu Mei. long tons 1,221 1,036 
PARC OPERE ⁵ 8 2 18 
Nonferrous: metals, , mm y ee ERN He d mE 7 2 
NONMETALS 
ADPASIVOR 2 s 0c22mco celo ⅛¾ A Addſ/ͥͤ ͤhkßd ⁰ EU LEE. tills 101 
% ³· .... . e nd 34.907 12,938 
Clay construction materials 
Fertilizer materia 
ß "pee" 81 85 
Münuüfactured. secos Ee y x Sete iE 2,782 1,204 
U ⁵ĩð e uuu uut iu QI mr come EE 10,003 9,441 
Sodium arg cadebat e IARE S EEMREREUS eee 566 116 
Stone, sand and gravel........ 22... c cL clc ll LLL Llc LLL ll ce l.c ll. 42,108 42,723 
Stone, dimension. oo ce ee eee cou pet E x CLE DUE EE E NA 102 
IJ ³˙W1õ³Ü.¹‚ ]³ꝛ]nmm ⁊ré,gß ẽ A LL LL 121 148 
Nonmetallic minerals, n. e. eee... 182 41 
MINERAL FUELS AND RELATED MATERIALS 
r . . NA 21. 584 
Gas, ‘natural and manufactured (butane) 2 T 8 231 276 
Fetroleum: refinery producta: 
Gasoline. sco. 2 ooss ieee ROTE ERES thousand 42-gallon barrels.. 228 198 
F ⁵ ß 8 do 80 116 
FFF nos ooo ²ͥ“V... ] ] ² Lu ie ceat c eub 8 do 24 17 
Distillate fuel oil. / eI Teu x Gem eda E do.... 1,103 978 
Residual fuel Oils se oh eis ß wede cenae erliües do.... 7 94 
Lubricating oil JJC do 23 23 
Asphalt and others. ...... ... 2: Lc LLL ccc Lc cL cce cc cc eee do.... 17 22 
Total. i aAF‚FU!ů̃rßr dd k d ea a e do.... 1,542 1,443 


NA Not available. 
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COMMODITY REVIEW 


METALS 


Bauxite.—Sierra Leone Ore and Metal 
Co. Ltd., a subsidiary of Suisse Aluminium 
Industrie A.G., continued its upward trend 
in production in 1969. No details of the 
expansion plan or progress made were avail- 
able, but it was reported that the expansion 
plan envisages mine capacity that will 
double the present production. 

Iron Ore.—The first phase of enlarge- 
ment and dredging of the port of Pepel in 
Sierra Leone, where most of Marampa iron 
ore is exported, was completed on schedule 
in 1969. The second phase of the expan- 
sion is a major modification of the Mar- 
ampa plant to handle more ore. However, 
because of delays in equipment deliveries, 
this phase of expansien will not take place 
until late in 1970. 

Titanium  Minerals.—Sherbro Minerals 
Ltd,. jointly owned by British Titan Pro- 
ducts Ltd. and PPG Industries, Inc., con- 
tinued modification of its plant to bring 
ore production to a rated capacity of 
100,000 tons. It is anticipated that these 
modifications will provide a significant in- 
crease in feed to the wet separation plant 
and more efficiency in ore recovery due to 
a substantial cut in sands lost. The full 
rated capacity is expected to be achieved 
in 1970. 


NONMITALS 


Diamond.—Output in 1969 apparently 
increased substantially in both quantity and 
value. The increase was primarily attributed 
to the activities of three producing groups. 

Sierra Leone's Selection Trust (SLST), 
which uses modern techniques of produc- 
tion, mines both gem and industrial dia- 
monds. The company operates in two fields, 
Kano and Tonga. Kano covers 311 square 


miles and includes the company headquar- 
ters; Tonga is 80 miles south of Kano. 
Apparently new investments are being made 
to raise the company's production level to 
800,000 carats by the end of 1970. 

A group which mines under the Alluvial 
Diamond Mining Scheme has been author- 
ized by the Government to produce dia- 
monds in an area of approximately 9,000 
square miles. About 2200 permits were 
issued by the Government to the group. 
Each digger is limited to work about 4 
acres. 

Apparently a third group, whose output 
is unknown, operates and produces with- 
out Government permission; it is under- 
stood that the Government eventually will 
stop the operation. 

The production figure given in table' 1 
is the total known output of the two 
groups. On the basis of known geological 
conditions, diamond production in Sierra 
Leone will probably increase for some time. 


MINERAL FUELS 


Petroleum.—The Sierra Leone oil refinery 
was completed on schedule but remained 
idle for 6 weeks while the Government 
and private partners negotiated over its 
management. It began operation in Febru- 
ary 1969, providing employment for 110 
persons. It is expected to process 10,000 
barrels per day of crude oil and produce 
regular and premium-grade gasoline, jet 
fuel, kerosine, diesel fuel, and fuel for 
bunkers. Shareholders are British Petro- 
leum Ltd., 7 percent; the Sierra Leone 
Government, 50 percent; Shell Oil Corp., 
16 percent; Mobil Oil Corp., 11 percent; 
Texaco Inc, 1l percent; and Agip Inc., 
5 percent. British Petroleum Ltd. will man- 
age the refinery. 


Bienes Google 


The Mineral Industry of the 
Republic of South Africa 


By Walter C. Woodmansee i and Roderick G. Murchgon ? 


During 1969 the South African mineral 
industry maintained a steady growth rate in 
most sectors. In the mining sector, expan- 
sion was underway for antimony, gold, 
iron, platinum, tin, uranium, coal, dia- 
mond, phosphate, pyrite (for sulfuric 
acid) , and vermiculite. 

In the metallurgical sector, the Repub- 
lic's first aluminum smelter was under con- 
struction at Richards Bay. The Govern- 
ment-owned South African Iron and Steel 
Industrial Corp. (ISCOR) continued ex- 
pansion programs at its two steelworks 
(Vanderbijlpark and Pretoria) and an- 
nounced plans for a third major steelworks 
at Newcastle. Capacity for ferroalloys, par- 
ticularly ferrochrome, also was under ex- 
pansion by a number of companies. 
Rustenburg Platinum Mines Ltd. (RPM) 
opened its platinum refinery at Wadeville. 
Impala Platinum Mines Ltd. also started 
refinery production of platinum. Nickel 
and copper are important byproducts of 
these operations, Other companies also are 
involved in platinum development. Several 
gold-mining companies planned to reopen 
uranium-processing facilities. South Africa's 
first zinc refinery opened in April. 

In the nonmetals sector, most cement 
companies were involved in expansion pro- 
grams, and the fertilizer and chemical in- 
dustries were attempting to increase pro- 
duction to meet a continuing high demand 
for these materials. 

In the fuels sector, the Electricity Supply 
Commission announced a 12-year 
expansion program for the generation of 
electricity at coal-burning thermal power- 
plants and at nuclear plants. Offshore pe- 
troleum exploration was started and, in 
March, Superior Oil Co. Ltd., operator for 
a consortium, announced a significant nat- 


ural gas discovery in its first offshore well. 
A new crude oil pipeline from the coast to 
the Witwatersrand industria] area was on 
stream in June. New mooring and crude 
oil storage facilities were under construc- 
tion at Reunion, near Durban, for supply- 
ing two Durban refineries. Existing refiner- 
ies were undergoing expansion, and 
construction started on a new refinery at 
Sasolburg. 

A shortage of labor, both skilled and 
unskilled, continued as a serious problem 
in the mineral industry throughout the 
year. Recruitment of African labor was 
well below requirements although there 
was an increase of more than 5 percent in 
workers from outside the Republic. The 
turnover among these Africans from neigh- 
boring countries, however, is generally 
higher than among indigenous workers. In 
December, there was a deficit of 30,000 
African laborers below requirements. In 
addition, a serious shortage of white min- 
ers and qualified technical staff existed. 
The general industrial shortage of skilled 
manpower was largely responsible for a 
further decline in white miners in the 
gold mines—a loss of 800 during the year 
—and the existing shortage of 1,500 white 
mine workers. The decline in skilled 
labor was to some extent offset by higher 
productivity, mainly the result of improved 
planning, increased mechanization, and 
more effective utilization of both white 
and black labor. 

Efficient and economic movement of ores 


1 Physical scientist, Bureau of Mines, Washing- 


ton, D.C. 
? Regional Minerals Officer, U.S. Consulate 
General, Johannesburg, Republic of South Africa. 
3 South African Chamber of Mines. Prelimi- 


nary Statistics for 1969. Johannesburg, June 1970. 
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and processed minerals to domestic mar- 
kets and to ports also was problematical. 
Shortages of rail cars and lines delayed ore 
deliveries, threatened contracts, and ad- 
versely affected mine planning and devel- 
opment. Long.term solutions were pro- 
posed by both industry and Government. 
Industry proposed that South African Rail- 
ways and Harbors (SAR), the Government 
transport monopoly and the country's larg- 
est single commercial undertaking, permit 
the establishment of private rail links by 
the mining companies. The SAR suggested 
that industry consider providing financial 
assistance for extra rail services needed for 
bulk exports. 

Late in 1968, United States Steel Corp. 
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secured a 3l-percent interest in Feralloys 
Ltd. after concluding an agreement with 
Associated Manganese Mines of South Af- 
rica Ltd., a member of the Anglo Trans- 
vaal Consolidated Investment Co. Ltd. 
(Anglovaal) group. In 1969 United States 
Steel provided a $7.5 million loan for a 
15-percent interest in three Anglovaal proj- 
ects—platinum at Middelpunt, copper. 
zinc-pyrite at Prieska, and prospects in 
Botswana and South-West Africa. A new 
holding company—Africa Triangle Mining, 
Prospecting, and Development Co. (Pty. 
Ltd.—was established. According to terms 
of the agreement, United States Steel may 
advance another $7.5 million and acquire 
an additional 15-percent interest in 1970. 


PRODUCTION 


Most mineral commodities showed in- 
creases in output during 1969. The most 
notable increases were in metallurgical 
chromium and manganese ores, nickel, 
platinum, fluorspar, sheet mica, vermicu- 
lite, and phosphate rock. Another record 
was attained in gold production, although 
output was only slightly higher than in 
1968. Increasing quantities of sulfur are re- 
covered at petroleum refineries. Refined 
slab zinc and vanadium-bearing slag were 
produced and marketed for the first time. 
Iimenite and rutile mines were re-opened, 
having been closed since 1963. 

Total value of mineral production was 
not reported but can be estimated from 
domestic sales and export values reported 
by the South African Department of 


Mines. On this basis the mining sector 
contributed $2.1 billion 5 to a gross na- 
tional product (GNP) estimated at $15.9 
billion by the South African Reserve Bank. 
Gold accounted for nearly 56 percent of 
this total. Exclusive of platinum and ura 
nium, for which data were not available, 
copper, diamond, and coal were other lead- 
ing commodities. 

On the basis of official production indi- 
ces, total output of the metal industries 
increased 9 percent to $2,660 million: in 
1969.6 


* Engineering and Mining Journal. V. 170, No. 


8, August 1969, p. 166. 

* Where necessary, values have been converted 
from South African Rands (R) to U.S. dollar 
at Ue rate of R1—US$1.40. 

* South African Mining and 1970. pp. 
nal. V. 81, No. 4016, Jan. 23, 197 57060170 
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Table 1.—Republic of South Africa: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 
Aluminum, unwrought and 3 JJC IC RAPERE NIE 9,454 8,867 * 9,000 
Antimony, concentrate 20,159 21,972 29,615 
Beryllium, beryl concentrate, 11 to 12 percent BeO............... 104 808 318 
Bismuth, concentrate kilograms. . 54 8,629 18 
Chromium, chromite, gross weight: 
More than 48 percent Mines MENU re ONDUPUN et ea ee 85,178 69,485 102,810 
44 to 48 percent CrsO;...._._._- eee 781.270 758.477 800,760 
Less than 44 percent CriÓ; EL PAEO riu Cue caus 332. 607 824,768 294 , 098 
C6 '. ⁵³ꝛ 9mm Di aea cC ee 1,149,055 1.152, 730 1,197,668 
er: 
Mine, content OL6OFS* od oe eee eee 150,000 146,000 148,000 
etal: 
Blister and refined.................................... 127, 585 128. 282 126,185 
Castings, including alloy 48,928 80,829 e 40,000 
Gold, metal, primar thousand troy ounces. . 80,536 81,169 81,276 
Iron and steel: 
Iron ore and concentrate. ................... thousand tons 7,781 8,233 8. 788 
FJõõĩõ˙¹.Üi ⁰ ³ Abk. es Se MI ee do 3.429 8,7175 8,981 
Férroalloyl ooo eos he 8 do.... 860 849 424 
Steel: 
Ingots and castings. ............................ do.... r 8,995 * 4,308 4,829 
Semimanufactur es do 2. 297 r 2,423 2. 500 
Lead, metal content of ore ek 24. Shee, (etesiecen 
M ese, ore and concentrate, gross weight: 
etallurgical: 
More than 48 percent in 183,008 259, 840 517,662 
45 to 48 percent en 290,972 177,190 182,100 
40 to 45 percent enn 191,181 180,578 156,404 
80 to 40 percent iX 1,089,447 1,263,629 1,380,169 
Sh lol ldeRce cn ee ice 1,754,608 1,881,287 2,186,385 
Chemical: 
More than 65 percent Mn 5. 706 18,451 14,254 
Less than 65 percent MnO )) 56.337 77.024 53. 508 
f c ev ecoluu bere 62.043 90,475 61,762 
JJ7%Göôõĩ6¹0o ũ r ˙.- ]. ...... uat c 1.816.651 1.971.712 2,204,097 
Low grade. 15 to 30 percent Mn, 20 to 35 percent fe 284,433 455,480 439,115 
Nickel, metal, electrolytic ......... 2.2 2L lc eee 5,400 5. 500 10,000 
Platinum-group metals: 
Osmiridium from gold ores (sales) «...... ...... troy ounces.. 7,000 14,000 14,000 
Content of concentrates, matte, and refinery producta * 
thousand troy ounces. . 825 850 950 
Silver, metal, primar do.... 8,064 8,337 8,835 
Tantalum-columbium, concentrate 5 18 4 
Concentrate, gross weight long tons 2.829 2.897 2,979 
Concentrate, metal content. do 1.764 1.837 1.847 
Metal, primar do 658 686 738 
Titanium minerals: 
„„ ß d Gaeta ris “eke 16. 505 
/ ũ ß x y 8 493 
Tungsten, concentrate, 60 percent WO, gross weight... 25 48 61 
Uranium, oxide (UO) 2.915 3.522 3.610 
Vanadium, oxide (V105) |... 2.2 LLL LLL c ccce c ceca casse acer 3.425 3. 126 4,630 
Zi: o m «ũ ]ʃ ::..... xx Cath EE EE 11.845 
Nonferrous metals, n.e.s., mainly semimanufactures ¢_.___._.__._. 45,400 46.000 46. 000 
NONMETALS 
Asbestos: 
f ate ee eee ee eee 8 86,090 88,225 89,948 
e ß ß eic eld oes 85,649 38,592 43.556 
h coc e ouo ew sre 8 121.824 109. 533 124.669 
% ¹˙ͥͥ es a E dr ĩðͤ A ret 243,563 236.350 258,173 
Barnes. odo ae Se dr decine Coie thw ee m d 1,49 519 3.513 
JÜÜiò¹.Vwmiꝛiw AA ey a thousand tons 4,012 4,410 4,987 
Hentonite cas a ³ dvd K 15. 162 12.652 14,503 
1CöCÄöĩ%*d;à ⅛˙ ¹ li ⁰y i EAN 218,563 179,590 220,011 
Flint clay ooo ee ccu y 5m 150,985 196,612 196.626 
Fuller's artig 1.149 215 1,130 
Kaolh.. o lue. es a LIT ß awn 82 , 834 32,711 83,159 
Corundum, naturlkkll „ 318 256 229 
Diamond, gem and industrial. ................. thousand carats.. 6,668 7,433 7.863 
7õĩ5t[ĩit ⁰ ö ¾ ½ T.... yy m EET 585 624 513 
60 ˙ſdſꝗ½ꝗſ -n; 8 24,891 19,888 22,036 


See footnotes at end of table. 
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Table 1.—Republic of South Africa: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 
NONMETAL8— Continued 
Fertilizer materials: 
Crude (natural), phosphate rock, beneficiated . thousand tons 1,852 1,565 1.679 
Manufactured: 
Fb ³o¹⁴qĩ 6d CE do r 997 911 e 950 
J/ôö˙%Üéé y è y do r 815 900 900 
Fluorspar: 
CID QIAO S22 «˙ ⅛iu ⅛ð—ᷣ ee oe eel eee ene 38 , 799 40,524 55,728 
Ceramic (rade o ð⁴ ve tpcd me Ldaia es 4.188 2.896 4.503 
Metallurgica] grade. ....................... 2. ll ll dn 57,320 65,140 90.044 
% Ü⁰¹˙ͥ˙ mmm -; e aa DA E 95,307 108,560 150.275 
Gem stones, semiprecious: 
Emerald... d uL LE DOM re kilograms. . 377 928 1,382 
ieee ec wots sere eti ;; ⁰ ewes 404 148 
Graphite, all re adſſees ————É 671 723 
%%% cec .. ³Ä 8 307, 592 816,050 359. 420 
Kyanite and related materials: 
, asco ͤů.1 ĩ˙ eee eee eee ae 24,583 22 .444 42.450 
iii ⁵ð “n ³ð- ĩðê v ĩ K E ere 35. 885 83,195 28.297 
Lithium ming ⁵ ²ðↄiU 3 3 
i CCf᷑t :::: y 80,012 59,797 48,121 
ica: 
Sheet edererouan ra rU cedit See seeded kilograms.. 4,232 9,247 99.894 
Lir MS DEMNM SP HH . 4,618 7.918 6.349 
Pigments, natural mineral. .................... Lll ll lc eee 8,632 3,894 3,511 
Pyrite: 
Noncupriferous, gross weight._...........-.---------------- 552,748 581,564 589.024 
Cupriferous, gross Weigl... 315.919 116,792 248.301 
Quartz, quartzite, and glass sand ?.____........-.-.--.-.---.---- 422. 502 455.931 505. 625 
JJ! ³»A A ⁰˙¹w¹w¹wm ͤ K d ̃ĩ k DLL E thousand tons 317 342 AUN 
Stone, sand and gravel: 
Dimension stone: 
Calcareous, marble. | ........ 2... 2. cl clc eee 11.423 18. 852 22. 8˙ ^ 
Wonderstone (pyrophyllite dun 4.618 i 4,700 
Crushed and broken: 
Lime and limestone. ................... thousand tons 11,880 12,891 13,928 
Shalg s ou zou s e EAE MEER 0.... 242 246 252 
S ³oſſdſdſdſdddſddſdſd̈ẽ?ᷓ?n doc LAU Wo re C Ete 6,000 6,000 12,000 
Tale: ioa hcc Lud eee OR ee eT at ome REC UD 9,136 9,052 8,812 
Mermicullte, « ]ð ð cocus uus m CE M 8 101,501 110,180 128,787 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black thousand tons 32 32 $2 
————————=_—_[=————S———=——_[—[—[S[{[L_S==a 
al: 
Ü ³ÜW⅛A yd Bee See Sek do.... 1,280 1.365 1.541 
Bituminous. .......... 2 2 ccc cce cec eee do.... 48,021 50,289 51,211 
TOUR fe 2 et eee eae cM LA Ee etu ea ud 49,301 51,654 52,152 
Coke: 
Oven and beehivfeeh́?ur LLL ccc LLL Ll lll ll... do.... 8,000 8,200 8,400 
Gashouse, low and medium temperatur do 175 175 175 
Petroleum refinery producta: 
Gasoline. o suouctuao me chr thousand 42-gallon barrels. . 16,376 15,691 17,265 
Kerosine and jet fuel do 2, 125 1. 480 1.698 
Distillate fuel l“nnn.nnn.n.nln.n cssc 2 do.... 13. 586 12. 758 18.177 
Residual fuel o-ilkkklkll Lll ll l2 lll. do.... 14,671 15,652 13.992 
))))“; y ⁊xðy y do 2,473 2,386 2, 870 
Total nv sl dub ꝛ mei WE eee oats do.... 49, 237 47.967 49,002 
Estimate. r Revised. 


! Does not include vanadium in slag, production of which began in 1968. 
* Decorative material resulting from oxidation and silicification of crocidolite. 


3 Includes silcrete, a rock containing up to 98 percent silica. 


TRADE 


During 1968, the latest year for which 
complete data are available from the 
South African Department of Customs and 
Excise, metal and mineral exports were 
higher compared with 1967. Total value of 
these exports, including only those com- 


modities listed in table 2, was $916 million 
($855 million in 1967), about 43 percent 
of total exports of $2,110 million. Principal 
mineral commodity exports were gem dia- 
mond, $266.7 million; copper, $164.1 mil- 
lion; iron and steel (including iron ore 
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and ferroalloys), $145 million; petroleum 
$98.3 million; asbestos, 
$46.5 million; industrial diamond, $39 mil- 
lion; and manganese ore, $27.5 million. 

including 
only those commodities listed in table 3, 
comprised $376 million in 1968, 14 percent 


refinery products, 


Mineral commodity imports, 
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of total imports of $2,638 million. Princi- 
pal mineral imports were petroleum, $172 
million, including $86.8 million for crude 
oil; iron and steel, $73.5 million; gem and 
industrial diamond, $242 million; alumi- 
num, $19.8 million; copper, $14.8 million; 
and sulfur, $9.7 million. 


Exports of mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 
Oxide and hydroxide................ 
men including alloys: 


Unwrought and semimanufactures 
Antimony, ore and concentrate 


Arsenic, oxides and acids 
Chromium: 


Oxide and hydroxide................ 
Copper: 
Ore and concentrate 
ͤĩĩôĩ er ĩð ee E IUE 
Metal, including alloys: 
Scrap. 23255 Sa La a 
Unwrought: 
Blister and other unrefined 2. 
Refined 2. 


Semimanufaetures 
Gold, metal, unworked or partly worked 


troy ounces.. 

Iron and steel: 
Ore and concentrate 21. thousand tons.. 
7 I/ ¹wwĩ5ꝛͤ ge 


—— — — — — ccc. — 


Pig Henn. us 


Spiegeleisen.................... 
Ferroalloys: 
Ferromangan ese 


FerrochrouwWw 


Ingots and other primary forms. . 


Semimanufactures: 
Bars and rod 
Angles, sha and sections 
Plate and sheet 
Hoop and astrid 
Rails and accessories 
Wire and wire rod 
Tubes, pipes, and fitting 
Castings and for gings 


Lead: 2 


Metal, m alloys: 
Un wrought...................- 
55 „ 


eet ee en o oo o o" o om oom oo om o — — M 


e and semimanufactures . 


M nese; 


re and concentrate. thousand tons 

i e na aee 
Metal, electrolytic. .... ...........- 
Mercur 6-pound flasks. . 


See footnotes at end of table. 


1967 1968 
17 39 
1,405 2,205 
1,419 1,877 
20.585 26.842 
899 1,095 
656,900 816,677 
218 31 
7.737 10,416 
41 55 
411 561 
68,627 73.697 
79,086 69.179 
5,427 3.661 
13,839 970 
4.269 4,476 
2:172 191 
5,906 — 8,150 
933,546 829,503 
17 174 
2,106 925 
127,884 129,612 
90,840 75,905 
26,979 16. 888 
2.361 2196 
805 15.996 
24,921 29,810 
24,066 26.669 
118.780 142.141 
439 24807 
24.660 38,316 
6.709 1.420 
24.952 25.952 
810 129 
228,337 278,344 
4.429 6,514 
93 82 
65,589 48.905 
51 234 
57 88 
1 2 
1,954 1,168 
10 31 
7,994 3.044 
15 7 


Principal destinations, 1968 


NA. 
Jepan 579; Belgium 574; West Germany 


NA. 
Uni Kingdom 15,808; United States 
United States 941. 
United States 858,073; West Germany 
138,947; Japan 184, 752. 
NA. 
n 10,080. 
to West Germany. 
Netherlands 128; West Germany 127. 
United States 27,158; Japan 22,956. 
West Germany 35,418; United Kingdom 


17,580. 
United States 4,448; West Germany 1,407. 


'NA. 


Mostly to Japan. 

NA. 

Japan 3,352. 

pen 116,344. 

NÀ. 

Italy 783. 

United States 43,514; opted Kingdom 
29,631; Canada 17 

United States 23, 959; West Germany 
18,692. 

Australia 4,798; Japan 8,559. 

Australia 1,076; United Kingdom 662. 

Spain 9,390. 

NA. 

NA 

Greece 50,971. 

NA 


NA. 
NA. 


NA. 
United Kingdom 141; United States 102. 


All to West Germany. 
NA. 


Italy 13,576; United Kingdom 13,281. 
NA. 

United States 56. 

NA. 

Netherlands 641; Japan 377; France 260; 


S United Kingdom 171. 
United States 2,550; Canada 1,899. 
NA 
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Table 2.—Republic of South Africa: Exports of mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal destinations, 1968 
METAL8—Continued 
Nickel: 
Ore and concentrate 5 4 NA. 
Matte, speiss, and similar materials... 78 199 Mostly to Canada. 
Metal, including alloys: 
f ee eee een obese 63 48 NA. 
Unwrought. ................... 8,578 8,732 West Germany 6,583. 
Semimanufaetures 107 12 NA. 
Platinum-group, metals, including alloys, 
SM forma thousand troy ounces.. 800 800 NA. 
ver: 
Ore and concentrate value, thousands.. $3,072 4447 All to United States. 
Waste and sweepings. . .troy ounces. . 468 1,641 United Kingdom 19,504. 
Metal, n 
ousand troy ounces.. 11,176 4,109 United Kingdom 2,982; United States 866. 
Ore and concentrate long tons 2,498 2,522 United Kingdom 1,815; Netherlands 1,206. 
eta 
Sera do 156 458 Netherlands 399. 
Unwrought and semimanufactures 
do.... 57 162 NA. 
Titanium, oxide 69 62 NA. 
'Tungsten: 
Ore and concentrate 57 67 Mee Kingdom 35; West Germany 16. 
Metal, including alloys, all forms 10 15 
zena um; pentoxide, fused. ............. 2,150 8,701 . 1,336; Japan 697. 
ne: 
Ore and concentrate 89,458 86,885 Mic Kingdom 19,039; United States 
G...... 159 217 NA. 
Metal, including alloys: 
Scrap, dust and powder 72 88 NA. 
di Unwrought and semimanufactures 78 87 NA. 
ther: 
Ore and concentrate: 
Titanium, vanadium, other 187 190 West Germany 1 
Base metals, n.e.8.............. 8,840 2,850 United Edi. 1 496; United States 746. 
Ash and residue containing nonferrous 
WI! eee EOS 819 688 S 
Base metals, n. ess 259 883 ed Kingdom 275. 
NONMETALS 
Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum etc. 5 6 NA. 
Grinding and polishing wheels and 
StoneSs3ss roe Leod 181 200 NA. 
ASDOSLOB ! ³ĩ - pe ease 284,020 258,744 United Kingdom 62,618; United States 
13 588; Japan 38 489; Italy 20,603. 
B62 oe th eee et 63 144 
Senn 8 78,048 60,054 N 4. 
Chal. d voee DE a eet 12 7 NA. 
Clays and clay producta: 
Crude clays, n. e. 188,692 170,050 West Germany 67,290; Japan 54,318. 
Kyanite and sillimanite............. 45,042 39,548 Japan 21,028; West Germany 6,407; 
nited Kingdom 6,280. 
Producta: 
Refractor -2-02-0200 20,236 29,804 NA. 
Nonrefractory.................- 5,939 12,637 NA. 
Diamond: 
Gem, unworked and worked 
thousand carats.. 2,962 8,489 United Kingdom 8,112. 
Industrial: 
Natural................. do.... 19,799 7,466 United Kingdom 5,098; Ireland 2,229. 
Manufactured. .......... do.... 1,972 2,799 Ireland 2,740. 
Distomĩee on 421 305 NA. 
Feldspaf. o. es 5 Soe ee 88 1,168 8,328 West Germany 4,877; Italy 1,760. 
Fertilizer materials: 
Crude: 
Natural nitra te.. 54 NA. 
Phosphate rock 978 1,616 NA. 
Manufactured: 
Nitrogenouůus 56,600 27,183 NA. 
Phosphatic. 2. 62 i s cualoleiu. 2,192 1,015 NA. 
Potassic J Or EE 436 1,066 NA. 
Other, including mixed.......... 19.263 64,740 NA. 
Ammon ia 614 2,978 NA. 
KlüorBpaft... oo ces cee te cee eect 90,064 87,5601 x pen 71,684. 
Graphite, naturallll“lnwl --.-- 54 44 NA. 
Gypsum and plasters___...--._.---...-- 9,616 16,608 NA. 
Lime. oe ccl.i2ceWle 8 4,692 3,380 NA. 
Magnesite................. l.l llc l. ll. 6,378 2,345 United Kingdom 947. 


See footnotes at end of table. 
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Table 2.—Republic of South Africa: Exports of mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 


Commodity 
NONMETALS—Continued 


ca: 
Crude, including splittings and waste. . 
Worked, including lomerated 
splitting value, thousands 
Pigments, mineral: 
Natural, crude. eee 
Iron oxides, processed... ............ 
Precious and semprecious stones, except 
diamonds: 


Mi 


Precious........... thousand carats.. 

Semiprecious, ......... ma 
Salt... cesar ³ĩVꝗA. ³²- A 8 
Sodium and potassium compounds, n. e. .: 

Caustic 80da......... 22. LLL Lll... 


Caustic potash. .................... 
Stone, sand and gravel: 
Dimension stone: 
iar and partly worked: 


Slate 
Worked, including slate 
Dolomite, chiefly refractory grade 
Gravel and crushed rock. ........... 
Limestone, except dimension 
Quartz and quartzite 
Sand, exclu 
Sulfur: 
Elemental: 
Other than colloidal............ 
Colloi agg. c ewes 
Sulfuric acid... .................... 
Tale and steatite. ..... .... ee 
Vermiculite 


Nonmetals, n. e. s.: 
Crude 
Slag, droes, and similar waste (not 
metal bearing) from iron and steel 
manufacture 
Building materials of asphalt, asbestos, 
and fiber cement and unfired non- 
metals, n.e.s__ 2-22 ek 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural............ 
Carbon black and gas carbon 
Coal and briquets: 
Anthracite... .- 222-222-222 llc lll... 


LAN —ů—— — E— JG dg 


Gas, hydrocarbon: . 
n ote boc ewe eben es 


Petroleum refinery products: 
Gasoline thousand 42-gallon barrels.. 


Kerosine and jet fuel......... do.... 
Distillate fuel oil... ......... do.... 
Residual fuel oil. do.... 
Lubricants. ................- do.... 
Mineral jelly and wax......... do.... 
Other: 

Nonlubricating oils. ...... do.... 

Pitch and pitch coke.. .......... 


Bitumen and other residues 
Bituminous mixtures, n.e.s....... 

Mineral tar and other coal-, petroleum-, or 
gas-derived crude chemicals... ........ 


1967 


- -— ---- 


898 


6 
95,819 
1,405 
4,299 


9,842 


606 , 448 
1,326 


2,869 
532 


633 
594 
2,566 
15,917 
283 


85 

r4 

54 
7,152 
10,517 


2,243 


1968 


10,628 
$24 
2,047 
244 


2,615 
T 


42. 508 


174 
19 


2,882 
174,279 


607.714 
81,866 


Principal destinations, 1968 


United Kingdom 7,828. 
United States $20. 
United Kingdom 1,759. 
NA. 


Switzerland 2,553. 
United States 108,795; Japan 80,610; 
West Germany 60,115. 


NA. 
NA. 


United States 2,448. 

France 45,109; West Germany 89,127; 
Netherlands 19,186. 

NA. 

NA. 

NA. 

United Kingdom 611. 

NA 


United States 525; Netherlands 819. 


NA. 
NA. 


NA. 

Sweden 452. 

United Kingdom 25,170; Italy 18,292; West 
Germany 11,846; United States 9,594. 


Netherlands 1,154; United Kingdom 1,019. 
NA. 


NA. 


NA. 
NA. 


9 420,411; Italy 184,268. 
N L] 
Japan 21,514. 


NA. 

Ships’ stores 884. 

Ships’ stores 1,253. 

Re: stores 20,743. 

United States 47; West Germany 19. 
NA. 


NA. 
NA. 


NA. 


* Estimate. r Revised. 


NA Not available. 


! Source: Foreign Trade Statistics. Volume I, 1968, compiled by the Department of Customs and Excise, and 
includes Botswana, Lesotho, Swaziland, and the Territory of South-West Africa. 
? Partially or wholly from Botswana, Lesotho, Swaziland, or South-West Africa. 
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Table 3.—Republic of South Africa: Imports of mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1967 
METALS 
Aluminum: 
Bauxité. oc ee ee 8 8,443 
Oxide and hydroxide.............. 696 
Metal, including alloys: 
SCFÜD. 6 ous AA ð ͤ 137 
Unw rough 17.639 
Semimanufaetures 10, 083 
Arsenic, trioxide, pentoxide, and acids 522 
Chromium: 
Gen - ccncocuzinx cds 29,874 
Oxide and hydroxide.............. 70 
Cobalt, oxide and hydroxide. .......... 8 
Copper: 
Ore and concentrate 8,412 
Metal, including alloys: 
SOIHRD.-S vx d RE ELE ES 76 
Unwrought, mainly refined 82,752 
Semimanufactures. ........... 4,258 
Gold, metal, unworked or partly worked 
troy ounces 22,675 
Iron and steel: 
Ore and concentrate. ............. 14 
Metal: 
c eee seks 9,519 
Pig iron, ferroalloys, and simi- 
lar materials 93,594 
Steel, ingots and other primary 
PC;»; Odes tas 89.058 
Semimanufactures: 
Bars and rods............ 10,753 
Angles, shapes, and sec- 
DODN so es 10,636 
Plate and sheet 264,669 
Hoop and str id 3,979 
Rails and accessories 1.111 
Wire and wire rod 16,782 
Tubes, pipes, and fittings.. 24,115 
Castings and forgings, 
rough................. 4,209 
ll!!! 8 342 , 920 
Lead: 
OXIdes. -er a cet .. 85 
Metal, including alloys: 
8 — esd 3,189 
Unwrought. ................. 5.499 
Semimanufactures. ........... 1.309 
Magnesium, metal, including alloys, all 
OF uoc eiu x my my E Quse 358 
Manganese 
re and concentrate 426 
Rien... ERE uL 1.119 
Mercury............. 76- pound flasks.. 1,125 
Molybdenum, metal, including alloys, all 
formó- uui is eles Be ee s Laces 5 
Nickel, meta], including alloys, all forms. 426 
Platinum-group metals, including alloys, 
all form troy ounces.. 3,715 
Silver: 
Waste and swee pings do.... 1,543 
Metal, including alloys8...... do.... 165.463 
Tin: 
Ore and concentrate. . . long tons 1 
OXHd6 C pee oho Sy ess do.... 13 
Metal: 
SCC A do 5 
Unwrought and semimanufac- 
tures... 2... l.l... do.... 547 
Titanium, oxide 162 
Tungsten: 
Ore and concentrate 795 
Metal, including alloys, all forms 42 


See footnotes at end of table. 


1968 


12.252 
918 


132 
24,208 
8.575 
40 


23. 109 
107 


28,638 


119 
18,689 
157,398 
82.323 


Principal sources, 1968 


French Guiana 4.161. 


West Germany 520; United States 177. 


Switzerland 88. 

Canada 20,158. 

4 RE 2,369; United Kingdom 2.268. 
A. 


NA. 
United States 37. 
Mostly from Canada. 


NA. 
NA. 
NA. 
United Kingdom 1,481; Italy 549. 


Unies Kingdom 16,711; West Germany 
„545. 


All from United Kingdom. 
NA. 

NA. 

West Germany 26,507. 


13,996 
7,617 
106,835 
4.128 
13. 818 
11.151 
90.775 
4.879 
253, 199 
113 
4,838 
4.724 
2,785 
229 

389 
1,536 
1,233 


12 
474 


6,668 


782 
224.191 


United Kingdom 7,866; West Germany 


[] . 


United Kingdom 3,585; Belgium 2,840. 

United Kingdom 37,751; Japan 21.498; 
Australia 18,776. 

United Kingdom 1,333; Japan 1,066. 

United Kingdom 6,409. 

Belgium 4.507; United Kingdom 2,120. 

Week Germany 47,301; United Kingdom 


Australia 1,775; France 1,428. 


NA. 

Australia 1,621; New Zealand 598. 
NA. 

NA. 

Norway 191. 

Netherlands 110; Japan 40. 


United Kingdom 1.327. 
Spain 460; Italy 254; United Kingdom 161. 


United States 3; United Kingdom 3. 


United Kingdom 266. 
United Kingdom 6,898. 


NA. 
Switzerland 74,244; West Germany 53,2%; 


United Kingdom 35,396. 


United States 14. 


United Kingdom 10. 


NA. 


West Germany 234; United Kingdom 138. 
Australia 89; Portugal 25. 
NA 
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Imports of mineral commodities 1—Continued 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal sources, 1968 
METALS—Continued 
Zinc: 
Ore and concentrate 5 24.018 Australia 18,501; Italy 10. 514. 
/ ek ise ou DL S Lee 188 271 United States 88; Netherlands 69. 
Metal, including alloys: 
Scrap, including powder and 
JJC 8 1. 094 1.339 Australia 313; United States 178. 
e p 49,098 88,904 NA. 
Semimanufactures 996 1,693 NA. 
Other: 
Ore and concentrate: 
Titanium-vanadiu mm 11.896 851 Australia 828. 
Base metals, n. es. 2,611 2,196 Australia 1,819. 
Ash and residue containing nonfer- 
rous metals 912 8,574 Australia 1,685. 
Base metals, n.e.s____-......-.--- 380 886 Taiwan 134; United Kingdom 68. 
NONMETALS 
Abrasives, natural, n.e.s.: 
paces emery, natural corundum, 
SERN VEN et a een SPE ANC EE LE 2,887 4,781 NA. 
Grinding and polishing wheels and 
CAZ T- PO 228 264 United Kingdom 88; West Germany 72. 
AB fON n ilc. es 8 183,994 13,127 NA. 
Ak 88 2. 564 8.573 West Germany 834; United Kingdom 678. 
Boron materials, crude natural borates.. 347 651 United States 612. 
Cement. 2256560 oe ð ud eos 35,524 41,886 United Kingdom 6,883; Japan 4,208. 
Chalk uc out add eA erre 3,535 8,754 France 2,450; United Kingdom 849. 
Clays and clay producta: 
Crude clays and refractory miner- 
0/0000 PU HER 9,080 12,298 8 Kingdom 5,809; United States 
Products: 
Refractory..................- 15,548 13,1665 Austria 4.744; West Germany 2,552; Unit- 
ed Kingdom 2,061. 
Nonrefractory...............- 6,427 9,885 Japan 3,521. 
Cryolite and chiolite.................- 112 60 NA. 
Diamond: 
e cuite cara ts 3,282 91,753 United Kingdom 77,514. 
Industrial. thousand carats.. 19,139 3,618 United Kingdom 1, 226; Ireland 411. 
Diatomi te 3.587 8,884 United States 3, 257. 
Feldopa‚ae‚a‚a‚l» eru 203 163 NA. 
Fertilizer materials: 
Crude: 
Nitrogenous. ...............- 960 1,453 Chile 1,020; West Germany 399. 
Phoephatic. ................. 87,570 77,176 NA 
Potassic....... 22. L LLL. .- 116,707 137,462 West Germany 44,342; Spain 42,146. 
Manufactured: 
Nitrogenous...............-- 15,969 8,548 West Germany 5,295. 
Phosphatic: 
Thomas (basic) slag.....- 17,835 16,007 Belgium 15,895. 
Ohe 79,101 1,100 West Germany 907. 
Potassic....... 2... 2. ee 53,200 84.347 West Germany 19,248; Israel 5,604. 
Other, including mixed........ 35 7,632 West Germany 4,445; France 2,701. 
Graphite, natural. .................... 472 492 United States 280; Norway 138. 
Gypsum and plaster... ...............- 4,777 5.447 rar e many 3. 838; United Kingdom 
/;ö%§⁵ «˙]˙ꝛ²—ẽ30 %o d ee ee 262 205 NA. 
Magne site 55,133 79,247 NA. 
Mica: 
Crude, including splittings and 
Wr. ace RE AES 191 147 NA. 
Worked, including agglomerated 
splittings..... value, thousands $641 $486 United Kingdom $366. 
Pigments, mineral: 
Natural, erude 661 635 United Kingdom 318: Austria 280. 
Iron oxides, processed... e 2.172 2,668 NEN Germany 1,690; United Kingdom 
52. 
Precious and semiprecious gem stones, ex- 
cept diamond..... value, thousands.. $2,321 $842 NA. 
ritë- Z oes ³⁰ð. ⅛èͤK ͤ K eodd i e 7.797 8,576 Spain 8,563. 
Salt (excluding brine z 2, 138 1.982 nited Kingdom 1,647. 
Sodium and potassium compounds, n.e.s.: 
Caustic sodas 14,749 10,514 Netherlands 4.887; United Kingdom 2,062. 
Caustic potash. .................- 514 633 France 222; Belgium 139. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareous..............- 1,148 982 Italy 923. 
Other Lo eee eee 66 8 NA. 


See footnotes at end of table. 
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Table 3.—Republic of South Africa: Imports of mineral commodities 1—Continued 
(Metric tons uniess otherwise specified) 


Commodity 1967 1968 Principal sources, 1968 
NONMETALS—Continued 
Stone, sand and gravel:—Continued 
Worked. .................... 254 498 Italy 333; Portugal 100. 
Gravel and crushed stone 4,511 70,794 NA. 
Limestone and dolomite (except di- 
mens ion) 97 1,488 ei 1,078. 
Quartz and quartzi te 20 14 
S Sand, excluding metal bearing 806 243 United States 115. 
ur: 
Elemental: 
Other than colloidal.......... 200,130 222,007 Canada 5,920; Poland 58,821; United 
States 47,784. 
. Colloidal.. . ciuis we dees 299 899 United States 219; West Germany 170. 
Sulfur dioxide.................... 30 19 NA. 
Sulfuric acid....................- 2,271 6,440 NA. 
Tale and steatite. ............ ......- 1,689 2,100 Italy 740; South Korea 477; Norway 388. 
Other nonmetals, n.e.s.: 
Crudé&- booties ope ees 687 595 United Kingdom 124; United States 86. 


Slag, dross, and similar waste, not 
metal bearing: 
From iron and steel manufac- 
JJ Ce eek 21,118 80,156 All from Canada. 
Slag and ash, n. e. ss. 22 67 NA. 
Building materials of asphalt, asbes- 
tos and fiber cement, and unfired 


nonmetals, n.e.8................ 1,711 2,104 NA. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 8,836 8.824 United States 6,250. 
Carbon and carbon black.............. 5,064 5,886 United States 3,872; United Kingdom 546. 
Coal, all grades, including briquets 7638 20,993 NA. 
Coke and semicoke.____.......----... 3,810 6.210 NA. 
Gas, hydrocarbon, natural............. 112 852 NA. 
£4. Mp" 30 52 NA. 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels.. 73, 335 54,693 NA. 
Refinery producta: 
Gasoline do 8,412 5,815 NA. 
Kerosine and jet fuel. do 8,371 8,434 NA. 
Distillate fuel oll do.... 8,196 3.312 NA. 
Residual fuel oil........ do.... 4,243 6.935 NA. 
Lubricants. ........... do.... 1,472 1.182 United States 396; United Kingdom 328. 
"dd and wa do.... 216 189 United States 108; Japan 37. 
ther: 
Nonlubricating oils, n.e.s. 
do.... 420 8,109 NA. 
Pitch. Sons teed 994 697 United Kingdom 638. 
Pitch ene E 51 25 NA. 
Petroleum coke... ...... 11,392 5,383 All from United States. 
Bitumen and other resi- 
duds ciu ncmo 8 5.347 8.844 United States 2,450; Netherlands 834. 
Bituminous mixtures, n.e.s. 531 402 United Kingdom 224; United States 85. 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemcals...... 34 335 All from United Kingdom. 


NA Not available. 
!Source: Foreign Trade Statistics. Volume I, 1968, compiled by the Department of Customs and Excise, 
and includes Botswana, Lesotho, Swaziland, and the Territory of South-West Africa. 
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Table 4.—Republic of South Africa: Major domestic mineral sales in 1969 1 


Commodity Thousand 
dollars 
METALS 
;ͥ ²⅛ ¹m mmi ³ w Ti.... Gê’[d etu dtu ete $2,108 
e p ñ̃ñ̃ pd t a a a a 45,193 
ne Dl. ooo ee HAPPENS mR 
AngRDése ... a eee cele E ERE a a , 836 
JJ ðV ⁵ð ↄ te E E aah ³ ſſ ⁰⁰ ĩ 8 2,489 
NONMETALS 

Andalusite and sillimanite. .............. 2.2... LLL LLL eee „„ 878 
JJ exp ELA ĩð j ⁵ↄꝛd yd h y mm;; 8 3, 004 
(ero p A "pc T... 88 2,885 

II ⁵ ⅛WDO . ] Kd ˖ eden d oe ³ðW ð2 a E dI U E t. 
S cients ont eiehatoescemectomerest ee 12 

)))). ·0VVVddddd/dſ/ſ/ ⁰ydßs k : 

Le astane a E a MI cd a E a E oL D E 11,669 
Lime products; burnt... ooo... T.---—————————— 807 

F . ß ß epee eaters & 
Phosphate TOCl 2 oon See ce Sues oe y 0d q eum ¼ k T E 13. 009 
Pyrite ier yd d sancte ees 6,456 
UI AMETE EE PL 8 8,545 
l...... ⅛ EP 2,180 
[D uice he ff ee rat cee ie Ge x eels tn 1,110 
Stone, dimension... sce ete bee ee mee ore sedes ↄ ] ⅛ yd mete aeons 4,443 

MINERAL FUELS AND RBLATED MATERIALS 
[8o VeRO ²y -.. 7xm ⁊x;yddß ; dyddddddddddd E 137,894 
MISCELLANEOUS 

Other minsrálé. 1.0. de eb eis WE aUa PU we uM Loe eu wets 49,568 
%%% ͥ ͥ UU ͥ Meee ais —— — — o€—— ——— o —— Sache 888 , 217 


1 Does not include gold, silver, and diamond, data on which are not available. 


Source: Republie of South Africa, Department of Mines. Quarterly Information Circular. October- Decem- 
ber 1969, pp. 28, 29. 


Table 5.—Republic of South Africa: Major mineral exports in 1969 


Commodity Thousand 
dollars 
METALS 
Antimony, onen cba eee beet uec Ems cime $10,631 
Chromlte oc oen • ¶ꝙ ieee OAS ou eae MAN ee AY Stee ATE t ⁰wm 6t M ENE RCE On rates 11, 
Cop );!!! T E ͥ E O EE UP Tq POTES 116,457 
%%%%%%ͤ́ꝙ ] aaa e aara a mdr oo Se a x NOS 1,160,771 
Iron ore 1 ß e e LL RE e AE eM LEE 21,405 
ORE cL Lc eU iL ß dd dd ĩͤ ß y 7 
SiR A th si cs a ⁵ dd ſ ͥſ y d y 8 6,149 
Tin, CODCODUITRUS —— scree hs on ois ͥ = dd ⁊ͤ d ʒ i rcs 8,571 
Vanadium: 
Pentoxide and ammonium vanadate. ___......___.-.---_------------------ ee eee ee die 
NONMETALS 
Andalusite and sillimanite........ 2.2... ccc ccc c ll ccs sl eee eee eee 2,542 
1 y ls . y é y y 40,823 
/// a a Pe oe a ed ]ĩ]i m e nU c EE AL aL E 8,998 
JJJ%%%%c0õb.õ˙i;¹r⁸5§tD y ð ⁵¼¼ññ Se a d em ear D tre eas E DNA eser mi tastes EE 145,487 
7% ᷣ ͤ½JVd/dàdàdddddddd/dVdWdWàVVWydVae%a%Wàdddd/W/dàWdàVàddàWſJaàààa%aV/aꝓaW/dd/wdwdùwãÿ⅛ͥͥ 
CJJ7%C0%CͤùÜù5ſi !!!! Pei eee ceed eek 3,287 
Gem stones, semipreciounn ss 791 
Lime and limestone. ....... )))) Oe UR aM Ripa ca Re A MCN GR cies Wy ae Ae Re S 559 
J///CCͤͤͤ ³ĩðVddyſhddddddddddͤõĩ]57nk3 x eS 599 
l!!.;..ĩ«ẽẽŕ MET 829 
Stone, dimension. r -... 8 6,803 
I;!!! ĩ²ĩ˙⁰⁰² aci cc na e nel rea ci Ale E ae eke ns ACE 2,607 


—— — ——é—— q ñmü —.· : : tx ——˖— p ů 2 


%%% (ͤõͤͤ ³·Ü¹] ⅛ AA ow du w kd y ß n e cra 10,621 
MISCELLANEOUS 

Other minerals... n LE y ewe ee Ee ese ete 154,874 

% Ü((wͥ eh S uto eae ͥ ͥͥ mmm 6A eie Lir 1,748,292 


1 Total value, including domestic sales, if any. 


Source: Republie of South Africa, Department of Mines. Quarterly Information Circular. October- Decem- 
ber 1969, pp. 30, 31. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Construction continued on 
the 50,000-ton-per-year aluminum smelter, 
South Africa’s first, at Richards Bay, Natal 
coast. The production company will be 
Alusaf (Pty. Ltd., formed by the Govern- 
ment-owned Industrial Development Corp. 
and participated in by Alcan Aluminium of 
South Africa Ltd. Plant completion is 
scheduled for 1971. Alumina will be im- 
ported from Australia under a 20-year, $280 
million contract with Suisse Aluminium In- 
dustrie A. G., probably starting in 1973. 
Present Alcan sources will supply alumina 
during the period before the Australian 
source is in production. 

Alcan, the largest producer of aluminum 
products in South Africa, purchased the 
entire share capital of Republic Aluminium 
Co. (Pty) Ltd. for a reported $1.96 mil- 
lion. Alcan installed a $1.8 million extru- 
sion press at the Pietermaritzburg plant, the 
fourth and largest there, and a $1.2 mil- 
lion extrusion press at Epping, Cape 
Town. 

Union Steel Corp. of South Africa 
planned a continuous casting and manu- 
facturing installation at Richards Bay, near 
the aluminum smelter. Aluminum rod will 
be cast and processed to stranded conduc- 
tors. 

Antimony.—According to its 1969 annual 
report, Consolidated Murchison  (Trans- 
vaal) Goldfields and Development Co. 
Ltd., the largest single producer of anti- 
mony in the non-Communist world, pro- 
duced 28,423 tons of concentrate at 61.42 
percent antimony and 1,192 tons of cobbed 
ore at 58.67 percent, during 1969. A total 
of 300,200 tons of ore was milled, com- 
pared with 226,500 tons in 1968. Expansion 
to the reduction plant was completed in 
july. The company planned to roughly 
double mill capacity to 500,000 tons per 
year by 1980. Surface exploratory drilling 
and gcochemical prospecting continued in 
conjunction with mine development. 

Chrome and  Chromite.—Accelerated 
world steelmaking activities during 1969 
increased the already strong international 
demand for South African chrome ores. 
Ore shipments to domestic markets and to 
ports were hindered by a shortage of rail 
facilities. As a result, several mining com- 
panies delayed contract negotiations and 


postponed mine expansions until South Af- 
rican Railways was able to provide suffi 
cient rail cars. Chromite prices ranged 
from $10 to $14 per ton f.o.b. Lourenço 
Marques, Mozambique, during the year. At 
yearend, South African producers had ad- 
vance orders for the entire anticipated 
1970 output. 


The largest chrome producer in South 
Africa during 1969 was Rand Mines Ltd., 
which controls approximately half of total 
South African chromite reserves of 2.6 bil- 
lion tons. Although most of the company's 
ore was exported, substantial tonnages 
went into ferrochrome production. 


Copper.— Total sales of copper, includ- 
ing both export and domestic sales, were 
valued at $161.7 million in 1969. Copper 
ranked second, after gold, in mineral sales 
value. The growth rate in income from 
copper has averaged 35 percent annually 
since 1965. 


In 1969, Palabora Mining Co. Ltd., larg- 
est producer in the country, produced 
15,700,128 tons of ore at 0.60 percent cop- 
per; 272,801 tons of concentrate at 322 
percent copper; and 78,540 tons of electro- 
lytic copper at its mine and refinery at 
Phalaborwa. These figures represent in- 
crcases over 1968 in all categories, except 
that grade of ore mined was slightly re- 
duced. Palabora announced construction of 
a sixth unit to the concentrator, permit- 
ting treatment of lower grade ore and ad- 
dition of fifty large flotation cells 
(300-cubic-foot capacity) as part of its ex- 
pansion program.* 

O'okiep Copper Co. Ltd. produced 
33,928 tons of blister copper (37,595 tons 
in 1968) from 2,837,200 tons of ore con- 
taining 1.34 percent copper. The company 
has nine copper mines and three mills in 
operation. Discovery of two new ore bod- 
ics, one of which reportedly comprises 
more than 2 million tons at ] to 2 percent 
copper, substantially improved the compa- 
nys ore reserve position.5 A 3-year 
drought in the region threatened O'okiep's 
future operations. At yearend, the com- 
pany considered constructing an 80-kilome- 
ter pipeline to the Orange River to re- 
place the existing 50-kilometer line to the 

T South African Mining and Engineering Jour- 


nal. V. 80, No. 3994, Aug. 22, 1969, p: 417. 
^i Metal Bulletin. No. 5436, Sept. 30, 1969, p. 
14. 
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Buffels River where the water level was 
extremely low. 

Operations at the Messina mine and re- 
finery of Messina (Transvaal) Develop- 
ment Co. Ltd. (fiscal year ending Septem- 
ber 30) were at a rate similar to 1968. 
The company produced 1,044,000 tons of 
ore at 1.11 percent copper and 11,880 tons 
of fire-refined copper (12,302 tons in 
1968). Sinking at the Spencer shaft was 
completed to 50 feet below the 1,500-foot 
level. 

An old copper mine at Mutali, northeast 
Transvaal, has been reopened by the Afri- 
can Copper Corp. Reported ore reserves 
are 25 million tons at about ] percent 
copper.“ Mining is by open pit methods. 
Underground development is underway. 
The company planned ore output of 1,500 
tons per month.10 

A new deposit near Prieska in northern 
Cape Province, containing 1.5 to 2 percent 
copper and also recoverable zinc and pyr- 
ite, was under development by the Anglo- 
vaal group. United States Steel purchased 
a 15-percent interest in this project. Dia- 
mond drilling and shaft sinking to a depth 
of 210 meters was in progress at yearend. 
Reported ore reserves were 35 million tons 
containing 1.75 percent copper. The com- 
pany planned to obtain a bulk sample for 
metallurgical testing. 

Matte Smelters (Pty), a subsidiary of 
RPM, produced an estimated 1,200 tons of 
electrolytic copper as a byproduct of plati- 
num mining. Impala Platinum Mines Ltd., 
associated with Union Corp. Ltd., also has 
a small electrolytic plant at East Geduld 
for making large copper anodes and cath- 
odes as a byproduct of platinum opera- 
tions. Copper is recovered from leach solu- 
tions containing copper and nickel 
sulfates. 11 

Transvaal Copper Rod Co., Lid., a joint 
venture of Union Steel Corp. and Palabora 
Mining Co. Ltd., began production at a 
$3.5 million continuous casting plant. 

Gold.—During 1969 another record was 
attained in production of newly mined 
gold. The total output of 31,275,882 ounces 
includes 30,891,758 ounces from normal 
gold-uranium operations and 384,124 
ounces from miscellaneous other sources, 
according to statistics released by the 
Chamber of Mines of South Africa. Gold 
accounted for nearly two-thirds of the 
total value of mineral sales. The Orange 
Free State continued as the leading pro- 
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ducing district with 11.2 million ounces 
and was followed by the Far West Rand, 
8.8 million ounces; Klerksdorp, 4.9 million 
ounces; the Central, East, and West Rand, 
4.0 million ounces; and Evander, 2.0 mil- 
lion ounces. 

Operations continued to slowly expand 
despite a growing shortage of both skilled 
and unskilled workers and increasing costs. 
Average working cost per ton of ore milled 
was $8.81 in 1968 and $8.97 in 1969. This 
increase was due mainly to higher costs for 
labor and supplies. Also, abnormally high 
costs at the West Driefontein mine, South 
Africa’s leading producer, following the 
major flooding of October 1968, added to 
average working costs. By mid-1969, opera- 
tions at West Driefontein were restored to 
85 percent of the preflooding mining rate. 

During 1969, five new mines were in ad- 
vanced development or had reached initial 
production. No mines were closed during 
the year, although seven of the 48 operat- 
ing mines incurred working losses. The 
Gold Mines Assistance Act of 1968 permit- 
ted 19 marginal mines to continue produc- 
tion at a cost of $12 million. Output from 
these assisted mines represented more than 
10 percent of total foreign exchange earn- 
ings of the gold-mining industry. Assisted 
mines employed 8,000 white miners and 
85,000 African laborers. The possible ex- 
tension of this program to include other 
marginal producers of vital metals and 
fucls will be a factor in future planning. 

The Kloof mine of Gold Fields of South 
Africa Ltd. completed its first full year of 
operations on June 30, 1969. The Gold 
Fields East Driefontein mine, potentially 
the richest mine to open in the last 10 
years, was on schedule in shaft sinking and 
underground development. Hoisting of first 
ore was scheduled for 1973. The Kinross 
mine of Union Corp. Ltd. was in its sec- 
ond year of operations. The Johannesburg 
Consolidated Investment Co. Ltd. Elsburg 
mine was in the final stage of develop- 
ment. Anglo American Corp. of South Af- 
rica Ltd. announced that production at its 
Vaal Reefs South property was scheduled 
for late 1971. 

Throughout the year, South Africa was 
affected by the problem of marketing its 


* Mining and Minerals Engineering. V. 5, No. 


4, April 1969, p. 52. 

1 Fngineering and Mining Journal. V. 170, No. 
3, March 1969, p. 187. 

" South. African Mining and Engineering Jour- 
nal. V. 80, No. 3989, July 18, 1969, p. 157 
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Table 6.—Republic of South Africa: 
Gold output, by major producers, 1969 


(Troy ounces) 


Company or mine Production 
Blyvooruitzicht...................... 1,090,775 
FFF oe a ot at es 88 460,953 
Buffelsfontein....-..........-..----- 1,223,459 
i;; ĩð;Vß ⁰ ees 186.700 
Crown Mines 160,942 
Doorhfontein................ LLL l 749 ,600 
Durban Deo aa 02an- 895,840 
East Daggafontein................... 291. 668 
East Gedulqſqſliſ ccc cll... 239 , 764 
East Rand 657 , 443 
Elsburg gs 8 188, 254 
Freddies Consolidateecc 475,473 
Free State Geduld 1,954,542 
Free State Saaiplaas.................. 678.449 
r cup eee ee ee eee ERG 406,296 
Harmony. o Lek cee tetas 1.024,099 
Hartebeestfontei nnn 151,619 
((C Uem o 514,408 
OOO Fk ones 20i anie ĩͤ ceni US 110,543 
PRO MR ͥͤͥͥͤ ³˙¹.àwü y te a 508 , 095 
Libanon... 224 Se nc es ce ee Se ee eke cee 623.238 
LOfÁülle lcu ee os ee mea EE 404,075 
Luipaards Vlei....................... 123,302 
Marievale____................._--.-.- 297.164 
President Brand. .................... 1,614,826 
President Sten 930,968 
enn é 1,096,032 
South Africa Lands 338,735 
Stilfontein 22260 32 ee ede Eel dene 669,561 
S ðyvĩ ͤ K dole ste es e 139,205 
Vaal Renin iW 1. 123, 288 
Venderspos tt 532.017 
FCC Se leu Oa lebe rs 408,088 
Vlakfonte˙i nnn 290.983 
Welko mn 779,145 
West Driefontein LL. 2,102,098 
Western Areas 711,537 
Western Deep Levels 2,049,170 
Western Holdings 1,809,890 
Western Reef 749,074 
Winkelhakkkkaõkõkk 559,938 
0 ·o¹ei K eee eles 878,420 
Miscellaneous 807, 176 

!!!! RUE EM 31,275,882 


Source: Chamber of Mines of South Africa. Jan- 
uary-December, 1969. 


Table 7.—Republic of South Africa: 
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newly mined gold. Because the Interna- 
tional Monetary Fund (IMF) did not pur- 
chase South African gold at $35 per ounce, 
the South African Central Bank withheld 
sales, sold on a number of occasions to 
European central banks, and sold limited 
quantities in the private market. Special 
sales totaled $80.1 million during 1969. Be- 
cause of these free market sales, the aver- 
age price received was $37.17 per ounce. 

Late in the year, the IMF and South Af- 
rica concluded an agreement on South 
African sales of newly mined gold. Most 
will be sold in the free market, but South 
Africa may sell to the IMF at $35 per 
ounce when the free market price falls to 
$35 but only to the extent of its foreign 
exchange needs (on a day-to-day basis) or 
from reserves when newly mined gold fails 
to cover foreign exchange needs in each 
successive 6-month period.12 

Iron, Steel, and Ferroalloys.—/ron Ore. 
—Total ore production of 8,788,000 tons in 
1969 included 6,906,000 tons of hematite 
and 1,882,000 tons of magnetite. ISCOR 
produced 4.2 million tons at its Sishen and 
Thabazimbi mines in fiscal 1969 (ending 
June 30). Expansion plans call for annual 
capacity of 8.2 million tons at Sishen by 
1980 and 2 million tons at Thabazimbi by 
1973. 

Ore reserves at the Kraaipan deposit, 
northern Cape Province, orginally esti- 
mated at 800 to 900 million tons, have 
been revised downward to 400 million tons 


u Metals Week. V. 41, No. 2, Jan. 12, 1970, 
pp. 17-18. 


Salient statistics of gold and uranium 


production by members of the Chamber of Mines, Transvaal and Orange Free State 


1968 1969 

Number of operating minen. ee r 46 48 
Ore milled feck es Saleh oat oleh mele Mal 8 thousand short tons 78,795 80,690 
Production of gold: 

Gross weight thousand troy ounces. . 80,759 30.892 

Per ton of ore milldcͥ hl troy ounce.. t 0.389 0.383 
Number of uranium-producing mines 8 
Ore treated for uranium recovery thousand short tons 18,656 14,260 
Production of uranium oxide (UO): 

Gross weight- -eao arie ae ð ĩðͤ Lees thousand pounds.. 7,166 7,958 

Per ton of ore milleuududduiuu eee eee pound 0.57 0.56 
Average realized gold price per ounce__._......_..-.-.--.------------------- r $35.34 $31.17 
Working profit, gold and uranium......... 22.222 LL L2 LL lll l lr thousands. $436,962 $453.317 
Taxes and lease fees payable to Government do.... $160,693 $182 , 062 
rr ð³/ ³ ⁰ y ⁰ydyd ³ vy y LAE nes do.... $158,816 $180,334 
Average number of employees in service: 

Whites ER ee ae, Se j ð C 40,491 39,660 

JJõõĩõĩͤL½:˙ d ms x y 8 368,135 364,151 
Mine development, including shaft sinking............---.----- thousand feet. . 2,941 3,067 
Ore reserves, payable.__.......-...-.--.-------------e- thousand short tons.. 159,060 152, &82 
Average grade of reserves troy ounce per ton.. 0.467 0.476 


* Revised. 


Source: Chamber of Mines of South Africa. Published in Reports and Accounts, 1969. Union Corp. Ltd. 
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as the result of more detailed study. The 
role of this ore is supplying the export 
market, as originally planned, was ques- 
tionable yearend. 


Early in the year, ISCOR concluded an 
agreement with three Japanese trading 
houses for delivery of 1.2 million tons of 
ore over a 3-year period starting in 
February.13 ISCOR also offered up to 3 
million tons per year for 15 years, shipped 
from a loading station offshore from Port 
Elizabeth, capable of handling 200,000-dwt 
carriers.14 Representatives of Japanese 
companies visited South Africa in Septem- 
ber and October to confer with ISCOR of- 
ficials. Late in the year, ISCOR reportedly 
received a letter of interest for long-term 
supply to Japan, Firm negotiations were ex- 
pected in 1970.15 High railage and loading 
costs (approximately $6.25 per ton) tended 
to offset moderate mining costs ($2 per 
ton). Total cost landed in Japan was esti- 
mated at $13 per ton. Apparently, ISCOR 
must lower its ore price by reduced rail 
rates and increased ore haulage capacity by 
rail to Port Elizabeth, where modern off- 
shore bulk loading facilities for large ore 
carriers were planned. ISCOR and South 
African Railways (SAR) submitted a tech- 
nical report to the Government on a pro- 
posed $250 million project for shipping and 
-loading 15 million tons of ore per year. 


The Mapochs mine of Highveld Steel 
and Vanadium Corp. Ltd., controlled by 
Anglo American Corp., produced 643,427 
tons of magnetite concentrate in 1969. In 
July, after 18 months, the mine reached 75 
percent of designed capacity of 900,000 
tons annually and at yearend was operat- 
ing at full capacity. 


According to its annual report, Palabora 
Mining Co. Ltd. reported magnetite sales 
of 873,414 tons in 1969, a slight improve- 
ment over the previous year. 


Iron and Steel—ISCOR produced 2.9 
million tons of pig iron and 3.35 million 
tons of ingot steel in fiscal 1969. ISCOR 
also produced 77 percent of total mill 
products in 1969. The Vanderbijlpark 
steelworks produced 1,992,000 tons of 
ingot, and the Pretoria plant produced 
1,359,000 tons. According to its annual re- 
port for fiscal 1969, ISCOR gross sales were 
$3145 million, including coke-oven byprod- 
ucts. The company provided 77.2 percent 
of the South African iron and steel supply 
during the year; 17.8 percent was supplied 
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by other domestic producers, and 5 percent 
was imported. 

Expansion and modernization continued 
at both plants. ISCOR announced plans 
for a $1,260 million program during 
1970-80, including a new steelworks at 
Newcastle, Natal Province, increasing ingot 
capacity by 1980 to 7.3 million tons (Van- 
derbijlpark 3.7 million tons, Newcastle 2.1 
million tons, and Pretoria 1.5 million 
tons) .16 Pretoria expansion includes 
mainly universal, rail, and small section 
and rod mills. New facilities at Vander- 
bijlpark include a slab mill, a hot-strip 
mill for strip 72 inches wide, a third gal- 
vanizing line (increasing galvanized sheet 
capacity to 350,000 tons yearly), a fourth 
blast furnace, and two electric arc furnaces 
(each with a 150-ton charge and 3-hour 
melt). 

In May the Minister of Economic Affairs 
announced plans for the new ISCOR steel- 
works at Newcastle. Initial capacity will be 
400.000 tons. Production was scheduled for 
1973. 

The new Highveld Steel and Vanadium 
Corp. plant at Witbank was officially 
opened early in the year. Full production 
of the iron and steel plants was attained 
in October. 

Union Steel Corp., the largest producer 
of special steels, announced a $17 million 
expansion and modernization program, in- 
cluding new electric arc furnaces, rolling 
facilities, and continuous casting equip- 
ment. 

Ferroalloys—Anglo Transvaal Consoli- 
dated Investment Co. Ltd. and United 
States Steel Corp. planned a $14 million 
ferrochrome plant at Fairview, eastern 
Transvaal, with production expected in 
1971. 

RMB Alloys Ltd. and Southern Cross 
Steel Co. Ltd., members of the Rand 
Mines Ltd. group, were joined with Pal- 
miet Chrome Corp. (Pty) Ltd., a member 
of the General Mining and Finance Corp. 
Ltd., in a new company—Middleburg Steel 
and Alloys Ltd. This company produced 
about 63,000 tons of converted metal in 
1969, nearly 20 percent of total world out- 


13 Mining and Minerals Engineering. V. 5, No. 
3, March 1969, p. 65. 

M Metal. Bulletin. No. 5405, June 10, 1969, 

32 


Pris Mining Journal. V. 274, No. 7011, Jan. 2, 
1970, p. 10. 

16 South African Mining and Engineering Jour- 
nal. V. 80, No. 4008, Nov. 28, 1969, pp. 1,202, 
and 1,225. 
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put of ferrochrome for steelmaking. Con- 
struction of new furnaces and ancillary fa- 
cilities was in progress at all three plants. 
Planned output for 1970 was 76,000 tons of 
low-carbon ferrochrome and 13,000 tons of 
high-carbon ferrochrome. Planned com- 
bined annual capacity, probably by mid- 
1971, is 100,000 tons. New facilities will en- 
able production of thin-gauge stainless 
steel, probably in 1970.17 

Manganese.—The principal producers 
were South African Manganese Ltd. and 
Associated Manganese Mines of South Af- 
rica Ltd. These two companies accounted 
for a total of 2 million tons of ore during 
1969. Declining ore (and ferromanganese) 
prices had an adverse effect on financial 
results of both companies, although output 
was increased and operating costs were re- 
duced. 

Improved loading facilities at Port Eliza- 
beth and a $0.28-per-ton reduction in ore- 
handling charges were favorable factors. 
South African representatives were not in- 
vited to a proposed conference of man- 
ganese-producing countries in India. 

Nickel.—South Africa’s two major plati- 
num mines—Rustenburg and Impala—pro- 
duced an estimated 10,000 tons of byproduct 
nickel in 1969. Impala expects to recover 
8 million pounds per year by 1972. 

Platinum.—Production continued to in- 
crease as mining companies were undergo- 
ing expansion, and several companies 
started exploration for platinum. The an- 
nual production rate was J.] million 
ounces at yearend and was expected to 
reach 1.5 million ounces in 1972. Interest 
of the United States Government and in- 
dustry in the role of platinum in problems 
of air pollution by internal combustion 
engines provided an incentive to South 
African producers and investors. 

RPM, the leader in the industry, es- 
sentially completed its second expansion 
program (to l million ounces per year) in 
1969 and embarked on a third, a $42 mil- 
lion plan to increase output to 1.2 million 
ounces by 1973. According to the annual 
statement of the chairman, RPM produc- 
tion was about 900,000 ounces in 1969. A 
l-million-ounce annual rate was achieved 
in September. Current mine expansion in- 
cludes two new deep shafts, bringing the 
total to six, and new electric hoisting 
equipment on the four existing shafts. 
Two mines produce ore for a high-grade 
gravity concentrate, which goes to the 
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United Kingdom for refining, and a con- 
verter matte (from flotation concentrate), 
part of which goes to the United King- 
dom, and part is refined at the new 515 
million refinery at Wadeville in the Ger- 
miston industrial district. This refinery, an 
extension to an existing refinery, went on 
stream in October and is jointly owned by 
Johnson, Matthey and Co. Ltd. and RPM. 
The converter matte is produced by Matte 
Smelters (Pty) Ltd., another Johnson, 
Matthey-RPM joint venture. The matte 
contains 46 percent nickel, 28 percent cop- 
per, and 50 ounces of platinum per ton. 

Imapla Platinum Mines Ltd., formed by 
Union Corp. Ltd., officially opened its Ba- 
fokeng mine and nickel-copper and plati- 
num refineries at East Geduld, near 
Springs, 50 kilometers east of Johannes- 
burg, in July. The capital cost of the proj- 
ect was $55 million. Refinery production 
started in November at an annual rate of 
100,000 ounces. Anticipated future rates 
are 180,000 ounces in 1971 and 300,000 
ounces in 1972. Platinum is marketed 
through Ayrton Metals Ltd., which is con- 
trolled by Impala. The Bafokeng mine is 
serviced by four pairs of inclined shafts 
and one vertical shaft. A second vertical 
shaft is planned. International Nickel Co. 
of Canada Ltd. provided assistance in plat- 
inum refinery design; Sherritt Gordon 
Mines Ltd., Canada, was consulting engi- 
neer for the nickel-copper refinery; Fraser 
and Chalmers South Africa (Pty) Ltd. 
performed design and construction work 
on the gravity concentrator and flotation 
plant; Lurgi Gesellshaft für Chemie und 
Hüttenwesen m.b.H. provided technical as- 
sistance in smelter production; and Davy- 
Ashmore South Africa (Pty.) Ltd. assisted 
in design and construction of the nickel- 
copper refinery.18 

Atok Investments (Pty) Ltd., compris- 
ing Anglovaal (two-thirds) and Middle 
Witwatersrand (one-third), started small- 
scale mine development at its deposit in 
Sekhukhuneland, 60 kilometers southeast of 
Pietersburg in the Lydenburg district. Init- 
ial output will be at a rate of 15,000 ounces 
per year. A $2.8 million concentrator for 
platinum-group metals, nickel, copper, and 
gold was completed. Flotation concentrate 


U South African Mining and Engineering Jour- 
nal. V. 80, No. $8992, Aug. 8, 1969, p. 321 

33 South African Mining and Engineering Jour- 
T V. 80, No. 4007, Nov. 21, 1969, pp. 1167- 
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will be smelted to matte by Middle Wit- 
watersrand, and this mattc and a gravity 
concentrate will be shipped to overseas 
refineries.19 

Lontho Ltd. conducted underground ex- 
ploration and completed four deep drill 
holes, all reportedly .mineralized, in the 
Merensky Reef near Rustenburg. The com- 
pany hopes to start production at a rate of 
50,000 ounces annually in 1971. Two in- 
clined shafts were being sunk for develop- 
ment to 520 meters. 

Exploration for platinum was underway 
by Transvaal Platinum Consortium (Pty.) 
Ltd. comprising Klöckner Ferromatic 
South Africa Ltd. and three associates, in 
the Grobersdal area; by a South African 
subsidary of Falconbridge Nickel Mines 
Ltd., Canada, on the Buffelshoek farm; 
and by African Metals Corp. in the Tha- 
bazimbi area. 

Tin.—Rooiberg Minerals Development 
Co. Ltd. continued a 1.8 million expansion 
at Warmbaths, where production will be 
increased from the current rate of 1,140 
to 1,380 long tons of tin-in-concentrate by 
mid-1970. According to the company’s an- 
nual report (fiscal year ending June 30, 
1969), trial milling started at the new 
plant, and heavy-media separation was 
planned for early 1970.20 

Union Tin Mines Ltd. produced 630 
long tons of tin-in-concentrates during the 
fiscal year (ending June 30). The company 
attempted to improve efficiency of tin re- 
covery by flotation of tailings stockpile and 
gravity plant tailings. 

Uranium.—Production was gradually ex- 
panding, despite the slow growth of world 
demand for nuclear fuels in power genera- 
tion. Output of uranium oxide by eight 
gold-mining companies was 7,957,765 
pounds in 1969. Members of the General 
Mining and Finance Corp. Ltd. group ac- 


Table 8.—Republic of South Africa: 


Gold ore treated 
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counted for nearly 37 percent of total out- 
put, and the Anglo American Corp. group 
produced about one-third of the total. 
Substantial quantities of uranium oxide 
were being stockpiled because demand was 
slack during the year. Nuclear Fuels Corp. 
Of South Africa (Pty.) Ltd. (NUFCOR) 
negotiated an agreement with Sumitomo 
Shoji Kaisha Ltd., Japan, for delivery of 
450 tons of uranium oxide in the near fu- 
ture. 

Because of a projected increase in de- 
mand for nuclear fuels starting in the 
mid-1970's, several gold-mining companies 
formerly producing uranium were prepar- 
ing to resume uranium recovery. Two new 
processing plants for uranium were com- 
pleted, and two were under construction. 
Three gold-mining companies of the Anglo 
American group—President Brand, Free 
State Saaiplaas, and Welkom-—started a $28 
million joint operation. The President 
Brand mine will build the treatment plant 
for uranium-bearing slimes from the three 
gold mines. Capacity will be 180,000 tons 
per month.21 Western Deep Levels Ltd., 
another Anglo American group property, 
completed a new, automated solvent extrac- 
tion plant for uranium late in the year. 
Capacity is 70,000 tons per month. The 
plant will treat the fine fraction from gold 
ores.22 

Vanadium.—The official opening of the 
Highveld Steel and Vanadium Corp. com- 
plex at Witbank, eastern Transvaal, took 
place in April 1969. All units were in pro- 
duction. When rated capacity is reached in 
1971, output will be 430,000 tons of vana- 


? Mining Journal. V. 272, No. 6982, June 13, 
1969, p. 532. 

2 Tin International. V. 42, October 1969, p. 
625. 

21 Coal, Gold and Base Minerals. V. 17, No. 8, 
October 1969, p. 23. 

2 Mining Magazine. V. 122, No. 2, February 
1970, p. 9l. 


Uranium production, by company, 1969 


Production U;Os Grade 


Gold-uranium producer (thousand short (pounds) (pounds per ton) 
tons) 

Buffelsfontein.._.._._.--.- 2-22 ee 8,086 1,594,893 0.517 
Hermes eco eee aste 2,090 657 , 889 315 
Hartebeestfonteinn ... 2,142 193,076 .970 
Vaal Reels — ll eee eee ete zz 2,054 1,235,363 .601 
Virginia oos serae ü y 1,250 689,983 552 
Western Reef 1,928 1,150,519 .597 
West Rand Consolidated. ................. 919 1,322,426 1.438 
, ß o EE S 792 513,616 .649 

Totals and average 14,261 7,957,765 .558 


Source: Chamber of Mines of South Africa. January-December, 1969. 
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dium-bearing hot metal, from which 23 
million pounds of vanadium pentoxide 
(VzOz) in slag will be recovered by oxygen 
blowing at the Vantra Division. Late in 
the year, production was at a rate of 
27,000 tons of hot metal per month, 75 
percent of rated capacity. V205 sales in- 
creased nearly 80 percent (fiscal year end- 
ing June 30, 1969). Production was ex- 
panded by restarting two kilns, which were 
shut down during the weak market in 
1968. Exports of vanadiferous slag totaled 
20,925 tons, valued at $5.9 million, in 1969. 

Ucar Minerals Corp., wholly owned sub- 
sidiary of Union Carbide Corp., planned to 
convert the Brits V2Og plant to production 
of vanadium carbide. Also, a $2.8 million 
expansion to the Bon Accord plant, north 
of Pretoria, was planned for making Car- 
van," a vanadium additive to alloy steels. 

Zinc.—The Republic’s first electrolytic 
slab zinc was cast in April at the refinery 
of Zinc Corp. of South Africa Ltd., near 
Springs, Transvaal. Annual capacity is 100 
tons per day of high-grade zinc. Raw ma- 
terials sources are two mines in South- 
West Africa. Because of this new produc- 
tion, imports of zinc, mainly for 
galvanizing and production of brass, 
dropped from $11 million in 1968 to $1.4 
million in 1969. 

The new copper-zinc-pyrite mine of Af- 
rica Triangle Mining, Prospecting, and De- 
velopment Co. (Pty) Ltd., near Prieska, 
northern Cape Province, contains about 3 
percent recoverable zinc. 


NONMETALS 


Asbestos.— LOW production costs, result- 
ing in a competitive product in world 
markets, was the key feature in the stead- 
ily expanding asbestos mining during 1969. 
Charter Consolidated Ltd., a London affili- 
ate of the Anglo American Corp., acquired 
Cape Asbestos Ltd., South Africa's largest 
asbestos mining company, which operated 
the large amosite mine at Penge, north- 
eastern Transvaal, and crocidolite mines in 
northwestern Cape Province. The company 
exports about 130,000 tons of asbestos fiber 
annually. 

Other important producers during the 
year were the Msauli chrysotile mine and 
the Gefco crocidolite mine of General Min- 
ing and Finance Corp. and the South Af- 
rican Trading Co.'s crocidolite mines at 
Kuruman, Cape Province. Expansion was 
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underway at Msauli. At the Gefco mine, 
plans were made to exploit new reserves 
and raise milling capacity. 

Cement.—A high level of production was 
maintained, and demand continued high, 
in 1969. At times, demand exceeded sup- 
ply, creating temporary shortages. Expan- 
sion programs were underway by most 
companies. Since 1966, total capacity has 
increased 44 percent, representing an in- 
vestment of $32 million. 

Four major cement manufacturers plan- 
ned a $60 million investment in new 
facilities through 1971. Anglo-Alpha Ce- 
ment Ltd. will install a second kiln at its 
Dudfield complex and a fourth kiln at 
Ulco at a cost of $23 million. White's 
South African Portland Cement Co. Ltd. 
will increase capacity by 50 percent (to 1.4 
million tons per year) at Lichtenburg with 
a new cooler, grinding plant, two packing 
plants, and new loading facilities at a cost 
of $20 million. Pretoria Portland Cement 
Co. Ltd. will spend $13 million in in- 
creased clinker capacity and other short- 
term projects. Durban Cement Co. Ltd. 
will triple output at its Bellair works at a 
cost of $3.5 million. 23 

Chemical industries of South Africa 
(Pty) Ltd. a member of the Federale 
group, planned a clinker plant at Phala- 
borwa in conjunction with its sulfuric acid 
project there. 

Clays.—Bentonite.—G. and W. Base and 
Industrial Minerals Co. Ltd. associated 
with Anglo American Corp., reported a 
discovery near Plettenberg Bay, Cape Prov- 
ince. The principal producer is Ocean 
Bentonite (Pty) Ltd. in the Parys district, 
Orange Free State. Annual consumption is 
20.000 to 24,000 tons, much of which has 
been imported in the past.24 

Diamond.—According to the annual re- 
port of De Beers Consolidated Mines Ltd. 
for 1969, sales to the Central Selling Orga- 
nization totaled $692.1 million in 1969, a 
15-percent increase over 1968. 

Expansion in the alluvial deposits of Na- 
maqualand continued with new reserves 
and a marked increase in output, espe- 
cially at the Annex Kleinzee. Work on re- 
opening the Koffiefontein mine in the Or- 
ange Free State, closed since 1931, was on 


schedule with production planned in 1970. 


33 Cement, Lime and Gravel. V. 45, No. 3. 
March 1970, p. 72. 

aes Minerals. No. 25, August 1969, 
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The mine is being dewatered to the old 
pit floor, 110 meters below the surface. 
The Jaggersfontein mine, nearly mined 
out, will close in the near future, after 100 
years of operation. The Finsch mine, sec- 
ond-ranking producer after the Premier 
mine, is going underground. A 16-foot 
shaft is being sunk in initial depth of 380 
meters. 

A new instrument using X-ray for re- 
covering diamonds of 0.3 carats or larger 
was tested at the Finsch mine. The 
method involves an X-ray beam trained on 
gravel passing on a special sorting table 
and a compressed air jet for diamond re- 
covery from the gravel. The principle was 
developed by the Diamond Research 
Laboratory.25 

In April, Boart and Hard Metals Ltd. an- 
nounced the building of a revolutionary 
press for the manufacture of synthetic 
stones at its High Pressure Materials Labo- 
ratory in Johannesburg. The press consists 
of six rams which, when activated, con- 
verge on a single point and operate at a 
load up to 2,000 tons. Forgings for the 
frame of the press were manufactured in 
West Germany. All machining was done in 
South Africa. According to scientists at the 
laboratory, the advantage of the multiram 
machine is that the pressure on the syn- 
thesis components is equal in all direc- 
tions. 

An old-style diamond rush occurred at 
Fonteintjie, near Barkly West, northern 
Cape Province, on July 7 when 243 dig- 
gers, all in possession of valid digger certif- 
icates, pegged claims in newly proclaimed 
diggings. The rush was inspired by discov- 


Table 9.—Republic of South Africa: 
Diamond production of De Beers 
Consolidated Mines, Ltd. 


(Carats) 
Mine 1968 1969 
Bult ſontein 259,471 262,591 
Heefi. . cc eee esse 222,337 236, 683 
Dutoitspan................ 189,705 189,555 

BNOh- ou code o DeL 2,215,955 2,236,422 
Jagersfontein.............. 106,578 98,506 
Kimberley dumps 186,053 209,763 
Namaqualand areas (Annex 

Kleinzee, Dreyer's Pan, 

Langhoogte). ..........- 493,908 702,122 
FPremieỹ 2,431,618 2,522,162 
Wesselton................- 515,635 529,635 
Miscellaneous 1,966 1,606 

Totál: ooo 6,626,226 6,989,345 


Source: De Beers Consolidated Mines Ltd. Annual 
Report, 1969. 
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ery of a stone that sold for $56,000. 

Fertilizer and Chemical  Materials.— 
Throughout the year, production capacities 
for fertilizers and chemicals were near the 
limits, and new facilities were needed to 
meet consumer demand and increased ex- 
port sales of the near future. Most compa- 
nies had expansion programs underway. 

Late in the year, Albatros Superphos- 
faatfabrieken N.V., Federale Volksbeleg- 
gings Beperk, and the Industrial Develop- 
ment Corp. announced plans for a new 
joint holding company to acquire interests 
in four South African companies—Fisons 
(Pty. Ltd., Bosveld Kunsmis Beperk, 
Chemical Industries of South Africa Ltd., 
and Optichem Fertilizers Ltd.26 

African Explosives & Chemical Industries 
Ltd. (AE & CI), the largest chemical com- 
pany in the Republic, reportedly acquired 
the holdings of the Kimfos group, which 
comprises the Saldanha Bay Aluminium Co. 
(aluminum phosphate producer), the Kim- 
berley Phosphate Co. (calcium phosphate 
producer), and the Pretoria North Devel- 
opment Co. (aluminum phosphate 
producer.27 AE & CI's 165,000-ton-per-year 
sulfuric acid plant at Modderfontein, near 
Johannesburg, completed its first full year 
of operation and made plans to double ca- 
pacity by 1970. A $3 million phosphoric 
acid plant (annual capacity 30,000 tons) 
was under construction at Somerset West, 
Cape Province, with production scheduled 
for 1970. This plant will use phosphate 
rock from Phalaborwa.28 AE & CI also was 
attempting to establish foreign export mar- 
kets for nitrogenous fertilizer materials 
from its Umbogintwini factory. 

Chemical Industries of South Africa 
(Pty) Ltd, a member of the Federale 
group, planned a sulfuric acid plant 
(eventual annual capacity 300,000 tons) at 
Phalaborwa, based on byproduct phospho- 
gypsum produced at an adjacent phos- 
phoric acid plant. This plant will produce 
the world's first sulfuric acid from gyp- 
sum, which will be processed to give sulfur 
dioxide gas and lime from which sulfuric 
acid and cement clinker will be manufac- 
tured. The construction contract for the 
sulfuric acid plant was awarded to F. 

CINE News. V. 95, No. 25, June 21, 1969, 
P x 5 and Potassium. No. 44, November- 


December 1969, pp. 51-52. 
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Krupp G.m.b.H. for construction in two 
stages.29 

The Government-owned Phosphate De- 
velopment Corp. Ltd. (FOSKOR) reduced 
its phosphate price from $15.04 to $12.87 
per short ton in January as a result of 
higher productivity, greater general 
efficiency, and lower operating costs. A $4.9 
million expansion in concentrate handling 
and drying was underway. FOSKOR profit- 
ably worked the low-grade pyroxenite de- 
posits at Phalaborwa after earlier benefi- 
ciating difficulties.30 During the 
operational year (excluding June 25, 1969) 
FOSKOR mined 9.2 million tons of pyrox- 
enite (7.8 million tons in fiscal 1968) .31 

Gold Fields of South Africa Ltd. 
planned a 100,000-ton-per-year sulfuric acid 
plant at its West Driefontein gold mine 
for use in uranium extraction. 

Triomf Fertilizer and Chemical Industries 
Ltd.s third phosphoric acid plant, at 
Potchefstroom, Transvaal, was on stream 
in January at a rate of 500,000 tons per 
year. This plant will permit production of 
triple superphosphate. 

Zinc Corp. of South Africa Ltd. (ZIN- 
COR) was building a $2.8 million sulfuric 
acid plant at the site of its new electrolytic 
zinc refinery near Springs, Transvaal. Raw 
material will be pyrite from the Areachap 
mine in northern Cape Province. 

Fluorspar.—According to estimates of the 
Department of Planning, reserves of fluor- 
spar containing more than 40 percent CaF: 
were in excess of 26 million tons at year- 
end, and reserves at 15 to 20 percent CaFo, 
minable by open pit, were more than 200 
million tons.32 

Production and export sales of both acid 
and metallurgical grades increased substan- 
tially during 1969. Transvaal Mining and 
Finance Co. Ltd., a subsidiary of the Gen- 
eral Mining group, continued mine and 
mill expansion. Large reserves of medium- 
grade ore, amenable to open pit mining, 
have been established at its Buffalo mine, 
about 60 kilometers north of Johannes- 
burg. 

Mica.—New equipment, installed at the 
Gravelotte mine, near Phalaborwa, is ex- 
pected to increase recovery and double ex- 
ports from the mine. It incorporates a dry 
grinding unit in the recovery circuit, per- 
mitting recovery of flaked material pre- 
viously lost.33 

Sulfur and Pyrite.—Sulfur consumption 
was 420,000 tons,34 92 percent of which 
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was absorbed in sulfuric acid for the ferti- 
lizer and uranium industries. Pyrite for 
sulfuric acid is recovered at 11 gold mines 
and one tin mine, in addition to base 
metal sulfide mines. Seven pyrite-burning 
plants are controlled by the Acid Distribu- 
tion Committee of the Chamber of Mines. 
There is also an independent plant at 
West Rand Consolidated Mines Ltd. Sulfur 
is also recovered from smelter gases at 
Palabora Mining Co. Ltd. and ZINCOR. 
Recent important mines under develop- 
ment for pyrite are the Prieska and Area- 
chap, both in northern Cape Province. 
The former is operated by Africa Triangle 
Mining Co. (Anglo Transvaal, Middle 
Witwatersrand, and United States Steel). 
The latter was developed by ISCOR, 
which has an interest in ZINCOR. 

Vermiculite.-Palabora Mining Co. Ltd. 
Vermiculite Division, increased production 
and export sales in 1969. The company 
planned to further expand and modernize 
its mining, milling, and bulk stockpiling 
facilities. Exploration was in progress to 
establish total reserves. 


MINERAL FUELS 


Coal.—Production of both bituminous 
and anthracite coal continued to gradually 
expand during 1969. Demand remained 
high, particularly for a number of new 
thermal power stations. Long-term con- 
tracts were made for coal supply to addi- 
tional power stations under construction or 
in the planning stage. In 1969 coal con- 
sumption was as follows, in percent: Power 
generation 49.6; metallurgical industries 
10.6; other industry 21.2; railways 10.2; 
and mines and local merchants 8.4. 

The benefits of price increases granted 
late in 1968, the first since 1965, were evi- 
dent in financial returns of most coal com- 
panies, although working costs continued 
to rise. Early in 1969, average values (per 
short ton) at mine for domestic markets 
were $2.46 for bituminous and $5.38 for 


2 Sulphur. No. 85, November-December 1969, 


pp. 9 and 25. 

Mining and Minerals Engineering. V. 5, No. 
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anthracite, $0.21 and $0.34, respectively, 
more than ] year earlier. Export prices 
were $5.26 for bituminous ($4.89 in 1968) 
and $11.07 for anthracite ($10.18 in 1968). 

New mines were opened or under develop- 
ment, and several operating mines were 
undergoing expansion. Anglo American 
Corp. produced 14.8 million tons in 1969, 
a slight reduction from 1968. However, the 
higher prices granted for both coal and 
coke resulted in higher profits. Arnot Col- 
liery (Pty) Ltd, a new Anglo American 
subsidiary, had a new, fully mechanized 
mine under development for 6.5 million 
tons annually in the eastern Transvaal. 
Shaft Sinkers (Pty) Ltd. was awarded a 
contract for three inclined shafts and one 
vertical shaft. A second vertical shaft and 
a fourth inclined shaft will be sunk later. 
Arnot Colliery received a contract to sup- 
ply coal for the new Arnot power station 
under construction for the Electricity Sup- 
ply Commission.35 

South African Coal Estates, also in the 
Anglo American group, started an expan- 
sion program to increase coal output by 
18,000 tons per month at the Landau No. 
3 extension mine. The $2.4 million, 300- 
meter Nicholson inclined shaft was com- 
pleted in August. A conveyor belt system, 
2,670 meters long and 42 inches wide, was 
installed. The belt speed is 140 meters per 
minute, and peak capacity is over 600 tons 
per hour.36 

Anglo American’s Springfield Colliery 
completed its Vlei shaft, and new mine ca- 
pacity is 3.3 million tons per year. The 
mine provides coal for the new Grootvlei 
power station.37 

Trans-Natal Coal Corp. Ltd., a subsidiary 
of General Mining and Finance Corp., con- 
tinued development of the country's first 
open pit coal mine as part of the Optimas 
operation in the eastern Transvaal. Mine 
expansion was planned in three stages. 
The first stage included primary and sec- 
ondary crushing plants and a conveyor sys- 
tem. Shaft sinking also was underway. For 
the open pit, a Marion 8000 bucket drag- 
line (55-cubic-yard bucket, 275-foot boom) 
for stripping overburden was ordered in 
the United States.38 The colliery will pro- 
vide coal for the new Hendrina power 
station. Ultimate capacity is 225,000 tons 
per month. Initial mining was scheduled 
for 1970. 

In an effort to supplement anthracite 
production, Johannesburg Consolidated In- 
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vestment Co. Ltd. was investigating a pros- 
pect in Zululand, about 240 kilometers 
north of Durban. In November a shallow 
shaft had been sunk, and exploratory de- 
velopment of three seams was underway. 

Longwalling methods continued at IS- 
COR's Durnacol mine, northern Natal Prov- 
ince. The first panel, about 140 meters 
wide, was extracted in the lower seam. 
The operation lasted 6 months and pro- 
duced 112,000 tons of run-of-mine coal. 
During 1968 a larger panel was mined in 
an upper seam. Experimental longwalling 
began at Durnacol in 1965. 

Petroleum and Natural Gas.—Explora- 
tion.—Several offshore concession holders 
completed preliminary surveys during 1969 
and planned offshore drilling programs. In 
March, South Africa Superior Oil Co. Ltd., 
operator for a four-company group also in- 
cluding Africa Cities Service Ltd., South 
Africa Highlands Oil Co. Ltd., and Ten- 
neco South Africa Ltd., struck natural gas 
in its first offshore well, 60 kilometers off 
Plettenberg Bay. The well was drilled 
from the Glomar Sirte platform in water 
117 meters deep. The open-flow potential 
is 25 million cubic feet per day and 100 
barrels per day of condensate from one 
zone and a minimum of 10 million cubic 
feet per day from a second, deeper zone.39 
A second well, 4.4 kilometers southeast of 
the first, was dry, and a third was 
planned. 

Offshore drilling during 1969-70 was 
planned by Placid International Oil Co., 
Total Exploration (Pty. Ltd., a Shell-BP- 
Compagnie Frangaise des Pétroles-Mobil 
consortium, and Midlands Oil (Pty. Ltd. 
Late in the year, the Midlands concession 
reportedly was ceded to U.S. Natural Re- 
sources, Inc., of California, which will pro- 
vide a drilling rig. In November, Rand 
Mines Ltd. assumed a 52.5-percent interest 
in the Natural Resources Inc. concession, 
and Southern Oil Exploration Corp. (Pty.) 
Ltd. (SOEKOR), the South African Gov- 
ernment agency, took a 50-percent partici- 
pation in the Rand Mines share. 

Onshore, SOEKOR increased exploration 
activities in the 350,000 square miles over 


33 Page 287 of source cited in footnote 17. 

* Mining Journal. V. 273, No. 7006, Nov. 28, 
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Coal, Gold and Base Minerals. V. 16, No. 12, 

February 1969, pp. 15-21. 

* Oil and Gas International. V. 9, No. 5, May 
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which it holds a mandate. The company 
had geologic, geochemical, and seismic 
teams in the Orange Free State, Natal, and 
southern Transvaal, and was drilling at 
four locations late in the year. SOEKOR 
was joined by Syracuse Oils Co. Ltd, HM 
Mining Ltd., and Oceana Petroleum Corp. 
Ltd. in a 40,000-square-mile area of the 
northern Karroo, Orange Free State and 
Natal Province. Midlands, Gulf Eastern Oil 
Co. Ltd., and Zululand Oil Co. Ltd. also 
conducted surveys in leased onshore 
areas.40 

Pipelines —The $60 million, 830-kilome- 
ter, 18-inch crude oil pipeline, connecting 
the Richards Bay tanker terminal to Sasol- 
burg and refineries near the Witwatersrand 
industrial area, was opened in June. Crude 
oil capacity was reported at 6 million tons 
per year (about 44 million barrels). The 
line also will serve the new Sasolburg re- 
finery, which is scheduled for completion 
in 1972. 

A 3-kilometer, 50-inch crude oil line will 
connect a single-buoy mooring station at 
Reunion to a $2-million, 7-tank farm (ca- 
pacity 2.5 million barrels) and the Durban 
refineries of Shell-BP and Mobil, who 
jointly sponsored the project. The line was 
expected to be opened early in 1970.41 
The mooring station will handle 200,000- 
ton tankers and off-load crude oil at a 
maximum rate of about 100,000 barrels per 
hour. 
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Refineries —The $22 million extension to 
the Caltex refinery at Milnerton, near 
Cape Town, included a fluid catalytic- 
cracking unit, vacuum unit, kerosine hydro- 
treater, two naphtha plants, a liquefied 
petroleum gas (LPG) plant, and increased 
capacity of the diesel hydro-unit and the 
sulfur plant. Completion was scheduled 
for April 1970.42 

At the Shell-BP Durban refinery, cataly- 
tic-cracking and hydrofluoric alkylation 
units were installed as part of a $28-mil- 
lion project. The "'catcracker" was designed 
to increase gasoline yield to about 55 per- 
cent of crude oil throughput. 

National Petroleum Refiners of South 
Africa (Pty) Ltd. (NPR) awarded con- 
tracts for its new $85 million, 50,000-bar- 
rel-per-day inland refinery, near Sasolburg, 
and construction was underway at yearend. 
NPR is a joint venture between South Af- 
rican Coal, Oil, and Gas Corp. (SASOL), 
Total Refining South Africa Ltd., and Na- 
tional Iranian Oil Co. (NIOC). 

The South African Torbanite Mining 
and Refining Co. Ltd. reported output of 
25.6 million gallons of crude oil from oil 
shale in 1969. Production is maintained at 
about the same level, according to an 
agreement with the oil companies. 


* Petroleum Press Service. V. $6, No. 5, May 
1969, pp. 188-189. 

41 South African Digest. Aug. 29, 1969, p. 16. 

9 South African Digest. Oct. 17, 1969, p. 6. 


The Mineral Industry of the 
Territory of South-West Africa 


By Walter C. 


Although specific data are lacking on 
activities in most sectors, the mineral 
industry apparently continued to contrib- 
ute importantly to the economy of the 
Territory of South-West Africa. Tsumeb 
Corp, Ltd. and The Consolidated Diamond 
Mines of South-West Africa Ltd. (CDM), 
the two major mineral producers in the 
Territory, maintained a high level of oper- 
ations. Tsumeb metal sales totaled $58.4 
million in fiscal 1969 (ending June 30, 
1969) .2 3 

At yearend there were 18 producing 
companies, 19 producing mines, 44 active 
exploration projects, and 101 mineral con- 
cessions in force, including petroleum.“ 
Etosha Minerals (Pty) Ltd., related to 
Etosha Petroleum Co. (Pty) Ltd., which 
is a subsidiary of Brilund Mines Ltd., 
Canada, continued a drilling program for 
copper and base metals; it was considering 
a $20-million investment in a mining and 
processing operation near Grootfontein.5 


PRODUCTION 


The South-West Africa Administration, 
Republic of South Africa, continued its 
policy of not disclosing mineral production 
statistics for the Territory. The only avail- 
able statistical data on production were 
derived from annual reports of the two 
major companies operating in the Territo- 
ry—Tsumeb Corp. Ltd. and CDM. The 
Territory traditionally produces a large 
variety of other minerals, particularly non- 
metals, but output data are not available, 
and these commodities are not listed in 
table I. 


Tsumeb operations during fiscal 1969 
were approximately on the same level as 


Woodmansee ! 


United States Steel Corp. concluded an 
agreement with Anglo Transvaal Consoli- 
dated Investment Co. Ltd. for joint explo- 
ration projects in the Territory. Explora- 
tion for copper and base metals was 
underway at Witvlei at yearend. Falcon- 
bridge Nickel Mines Ltd., Canada, also was 
involved in an exploration project for 
copper through a subsidiary in the Terri- 
tory. Two new zinc mines were at or near 
full-scale operations, providing a zinc con- 
centrate for a new electrolytic refinery in 
South Africa. The Rio Tinto group is 
involved in an exploration program for 
uranium in the west.central part of the 
Territory and, after 2 years of investiga- 
tion, reportedly has a large low-grade 
deposit amenable to open-pit development. 

In the petroleum sector, exploration 
agreements were concluded with a number 
of companies which were granted marine 
and land concessions, and most operating 
companies had exploration programs in 
progress during the year. 


AND TRADE 


in fiscal 1968. The company is a steady 
supplier of arsenic, cadmium, copper, lead, 
silver, and zinc to world markets. CDM 
increased its output of gem diamond as an 
expansion program continued. Although 
statistics are not available, zinc production 
apparently is expanding as two new mines 
recently completed development. 

! Physical scientist, Bureau of Mines, Washing- 
ton, D. 
3"Tsumeb Corp. Ltd. Twenty-Third Annual 
Report, New York, New York, p. 1. 

3 Where necessary, values have been converted 
from South African rands (R) to U.S. dollars at a 
rate of RI = US$1.40. 

*South African Digest, Mar. 1970, 


5 American Metal Market, v. H, No. 21, aan 30, 
1970, p. 11. 
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The territory's foreign trade in mineral 
commodities is included in trade statistics 
for the Republic of South Africa and 
cannot be differentiated. Most mineral 
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commodities produced in the Territory are 
either processed in South Africa or 
shipped to world markets. 


Table 1.—South-West Africa: Production of selected mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 
METALS 
Arsenic, hie stae cm anh am mE e 300 484 we 
Cadmium: 
Mine output, metal content, recoverable ) 256 214 231 
Meine... ax ess 166 168 191 
Coppa 
ine output, metal content, recoverable 82,888 81,471 21,624 
T Mol, blister I> i cee te ec md 8 34,187 32,892 27,482 
ad: 
Lead-vanadium concentrate kk 9,830 6,640 NA 
Mine output, metal content, recoverable: 70,766 56,179 60,449 
Metal, refined 8... oo s esl edea ĩ yy mie Medeae n 13,553 61,193 60,859 
Silver, mine output, metal content, recoverable 2 
B. thousand troy ounces.. 1,450 1,350 1,278 
in: 
Sonne 8 long tons 730 750 750 
Concentrate, with tungste n. On cuc 631 628 e 630 
Vanadium, metal content, lead-vandate concentrate 980 r 510 410 
Zinc, mine output, metal content thousand tons 40 60 70 
NONMETALS 
Diamond:? 
Gem e. odode wecee cane eee duel PM e e E thousand carats.. 71,633 r 1,636 1,924 
alt ↄðↄ?ͤ ke eats do r 68 r 86 100 
OPE eee ee ee . ⅛ K ꝛĩð v AM ert do 1.701 1.722 2,024 
Sulfuric acid ]] ]ð⅛ ᷣ xx xd geste dee 1. 588 1,631 1,334 


Estimate. r Revised. NA Not available. 


! A number of other mineral commodities are produced in South-West Africa, but quantitative data are not 


available. 


1 Production by Tsumeb Corp. Ltd. for fiscal years endin 
Diamond Mines of South- 


3 Production by Consolidate 
produced by Tidal Diamonds (SWA) Ltd. 


June 30. 
est Africa Ltd. For 1969, includes 184,000 carats 


COMMODITY REVIEW 


METALS 


Tsumeb Corp. ore capacity reached 
650,000 metric tons at the Tsumeb mine as 
expansion continued. Preparations were 
made for sinking the No. 7 internal shaft 
from the 36 level to the 45 level. Three 
stopes were in production on the 34 level, 
and two stopes were in preparation. A 
total of 9,700 meters of underground dia- 
mond drilling was completed during the 
fiscal year. At the Tsumeb West project, 
5,830 meters of diamond drilling and 450 
meters of percussion drilling were com- 
pleted. 

At Kombat, production continued from 
the West, Central, and East orebodies. At 
the West deposit, a cut-and-fill stope was 
started on the fourth level; at the Central 
deposit two stopes were in production; and 
at the East deposit, production was from 
the fourth. and sixth levels. A total of 
13,530 meters of underground diamond 


drilling, 1,885 meters of surface diamond 
drilling, and 1,085 meters of percussion 
drilling was completed in the Kombat area 
during the fiscal year. 


In general exploration, Tsumeb Corp. 
investigated several prospects in various 
parts of the Territory. Three prospecting 
leases were granted to Tsumcb in the 
Otavi Mountainland, and reconnaissance 
mapping, geochemical work, and shallow 
percussion drilling were underway. Explo- 
ratory drilling projects continued in Otavi 
Valley, Asis Ost, Harasib Valley, Rietfon- 
tein, and Alt Bobos. 


Tsumeb Corp. concluded a joint venture 
agreement with The South-West Africa Co. 
Ltd. (SWACO) which granted certain 
exploration rights to Tsumeb. The com- 
pany also participated with Anglo Trans 
vaal Consolidated Investment Co. Ltd. in 
scveral companies and with Terra Marina 
Mining Co. Ltd. in the Rehoboth district. 


TERRITORY OF SOUTH-WEST AFRICA 


Table 2.—South-West Africa: 


1968 1969 
Tsumeb mine and mill: 
Ore mined, gross weighgnn k short tons.. 635,508 606 ,116 
Ore milled, gross weigert. do 34. 303 569, 394 
Metal content of ore: 
e ß a cac percent. 4.61 4.46 
GJ ··—AZQlQU— AAA ⅛ ð w. ĩ k A do 10.29 11.35 
JT ⁰Ämc.t ð ß x 8 do 2.99 8.37 
J ˙Ü˙ͥiù eet ð2 .. ee Seat ounces per short ton 2.13 1.70 
Concentrate production: 
Lead concentrate: 
Groes weighntt short tons.. 120,309 138, 109 
Metal content: 
ii! sesso percent.. 7.76 6.03 
BG ohh Se cocateect ehancbewe d E Ca REDE EE do.... 46.53 44.09 
G/ͤ§éô—U ð A 8 ounces per short ton 8.76 2.92 
Copper concentrate: 
Gross weight... ß piv ERWeR E Ger SLE short tons 44,321 20,218 
Metal content: 
e oce eR wetcanemescx ed due ne WEE percent. . 88.45 41.71 
PT, CMM ENT Ho PES do.... 9.60 10.28 
SJ ũ SoG ĩð2AAA 8 ounces per short ton 17.49 22. 68 
Zinc concentrate: 
Gross weight „ short tons 11. 500 9,824 
Metal content: 
Mie. o betsy ce etn AAA a RE LE percent 52.04 51.51 
Cadmium... aco el Rec sac ego ep ERI e mam cami. do.... 1.08 1.11 
Kombat mine and mill: 
Ore mined and milled: 
Gross weight... ß c en ea Pesmepdd short tons.. 823,624 411,864 
Metal content: 
/ ⁵·.ü 5- mm. ⁊ð . Rem aeree percent. 2. 86 1. 65 
JJ!) ͤ AJA do 1.31 1.79 
SW ounces per short ton 0.48 0.30 
Concentrate production: 
Copper concentrate: 
Gross weigħt.--.-----------------------2------ short tons 26,671 24,787 
Metal content: 
ODDOP E EE E 8 percent. 82.79 28.44 
JJ ³¹Ü '¹0¹uA1 LAxaszEE ehe ³ᷣ KK dua E ud do.... 4.69 4.75 
II ² ˙ A ͥA Rencssee ounces per short ton 4.96 3.11 
Lead concentrate: 
Gross weigh ba RAS short tons 4,448 9,941 
Metal content: 
rr ðVůĩ sm E recess percent.. 5.94 6.17 
eTe EEEE ESEN lil E E weed do.... 62.03 67.65 
SI. Eu Re Re e ounces per short ton 0.99 1.35 
Smelting and refining: 
Direct smelting . short tons 944 84,408 
verage assay 
r ß mS RARI NA WM RS qs percent.. 28.57 24. 66 
GJJJJ«ö§; - x ̃ ᷣ D!... 86 do 5.02 3.76 
SS§ö;ö ⅛ - aiduauewesucEt ounces per short ton 10. 90 9.69 
Copper concentrates smelted_._.......------------------- short tons 71,755 44,655 
verage assay 
S cien ˙² T eee Ed percent.. 86.32 81.53 
Ad o. loas eas ee ⁊ĩðß ß ß eee A SE do.... 7.78 7.23 
rr ³ĩV A 8 ounces per short ton 12. 68 12.04 
Lead concentrates smelted..................-..-..-..... short tons.. 127,116 146,817 
Average assay: 
COD DOR ⁰˙•¹ͥ Seb os Sees et saa ime K cee percent.. 7.65 6.06 
Vs N E EE E E ae A A do.... 47.65 44.88 
Silver LL oou hunt is Lue reis ounces per short ton 8.80 2.99 


Arsenic.—A total of 8,215 tons of rever- 
beratory and converter baghouse dusts 
were roasted at Tsumeb, resulting in 2,334 
tons of black oxide during fiscal 1969. The 
arsenic refining furnaces were not operated 
during the year. 

Cadmium.—Tsumeb Corp. processed 
5,100 tons of blast furnace and sinter bag- 
house dust. Refined cadmium assayed 99.98 
percent pure. 

Copper.—Mine and smelter copper 
output at Tsumeb was at a slightly 
reduced rate compared with fiscal 1968. 
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Salient production statistics of Tsumeb Corp. Ltd. 


Year ending June 30 


Sales of electrolytic copper, refined on toll, 
totaled 30,439 tons. Tsumeb Corp. contin- 
ued development work at the Matchless 
copper-pyrite mine, 40 kilometers south- 
west of Windhoek. Production was sched- 
uled for early 1970, although water supply 
was problematical. The Department of 
Water Affairs reportedly started dam con- 
struction for water storage in the arca. 
The No. 1 Shaft was completed to 308 
meters in June 1969. Surface buildings 
were under construction. A total of 7,170 
meters of surface diamond drilling was 
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completed during the fiscal year, largely in 
the western extension areas. Tsumeb Corp. 
carried Matchless reserves at 22 million 
tons of 1.8 percent copper on the basis of 
a 1 percent copper cutoff. 

Falconbridge South Africa Exploration 
Co. Ltd., a subsidiary of Falconbridge 
Nickel Mines Ltd., Canada, carried on a 
$1.5-million exploration program at its 
prospect — 50 kilometers south of 
Windhoek.6 A 300-foot exploratory shaft 
was sunk, and a bulk sample was taken for 
metallurgical testing.; Annual production 
rate of 12,000 tons of concentrate and 
6.000 to 7,000 tons of metal was scheduled 
for mid-1971. 

Silver.—Tsumeb Corp. sold 1,673,053 
ounces, largely refined on toll, during fiscal 
1969. No commerical silver was produced 
at Tsumeb during the year. 

Uranium.—Early in the year, the Minis- 
ter of Mines of South Africa announced 
that Rio Tinto Management Services 
(South Africa) (Pty) Ltd., the South 
African subsidiary of Rio Tinto Zinc Corp. 
Ltd., had been investigating a uranium 
deposit at Rossing, 60 kilometers east of 
Swakopmund, for 2 years. Diamond drill- 
ing indicated the existence of a large low- 
grade deposit, amenable to open-pit 
development.8 Late in the year drilling 
continued, sinking of a 350-foot shaft was 
underway, and a pilot plant for metallurg- 
ital testing was under construction. If the 
deposit proves economic, it was proposed 
that a company controlled by the 
Industrial Development Corp., a Govern- 
ment agency, be formed. 

Zinc.—The expansion program was com- 
pleted by SWACO at its Berg Aukas mine. 
The main shaft was sunk to 520 meters 
and was designed for a depth of 760 
meters. Mining capacity is 50,000 tons per 
month.? Two new ore treatment plants. 
costing $8.5 million and built by Lurgi 
South Africa Co. Ltd., are on strcam. The 
product is zinc oxide at a rate of 120 tons 
per day, using residues from the flotation 
plant. 

The Rosh Pinah mine of Incor Zinc 
(Pty) Ltd. a subsidiary of the South 
African Iron and Steel Industrial Corp. 
Ltd. (ISCOR), went into full-scale produc- 
tion in May at a rate of 200 tons of zinc 
concentrate per day and 40 tons of cop- 
per-lead concentrate per day. 

The products of the Berg Aukas and 
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Rosh Pinah mines are shipped to Springs, 
Transvaal, in the East Rand, where South 


Africa’s first electrolytic zinc plant was 
recently completed. 
NONMETALS 
Diamond.—According to the 1969 


Annual Report of CDM, a member of the 
De Beers group, operations were expanded 
during the year, although mining grade 
and average diamond size were slightly 
reduced. 1n the northern onshore area, the 
No. ] treatment plant, the first of four 
planned, was operated throughout the year 
in excess of designed capacity. The crush- 
ing plant is capable of crushing conglom- 
erate, which formerly had been stockpiled. 
The use of  heavy-media separation 
replaced jigging, and recovery of small dia- 
monds was increased. Vibrating feeders, 
capable of handling 800 tons of conglomer- 
ate per hour with three feeders in use, 
were installed to replace the nonvibrating 
type, which did not provide a steady flow 
of the conglomerate.10 


The No. 4 onshore plant was partially 
completed. It includes facilities for dump 
treatment, field screening, conglomerate 
crushing, and final diamond recovery. The 
dump treatment unit was completed late 
in the year, and 54,581 carats were 
recovered from the dumps. The field 
screening unit, for treating gravels, also 
was completed. Extensions were added to 
the recovery plant. The conglomerate- 
crushing plant, CDM's second, will be 
operational in 1970. 


In the foreshore area, CDM employed 
new techniques in beach mining as opera- 
tions extended seaward, following introduc- 
tion of a system using interlocking con- 
crete prisms to protect the seaward sand 
walls. The prisms, weighing 8-11 tons each, 
are laid on a gravel base in the surf 
zone, This method permitted mining and 
processing of 53,378 cubic meters of gravels 
from beach seaward extensions. 

In offshore areas, leased by CDM from 


The Marine Diamond Corp. Ltd. (MDC), 
Steel. V. 165, No. v Dec. 8, 1969, p. 29. 
' Mining Journal. V. 273, No. 7001, Oct. 24. 


1969, p. 375. 
8 South African Mining and Engineering Journal. 
V. 81, No. 4036, May 16, 1969, p. 
» Enginecring ‘and Mining 180 v. 170, No. 
6, June 1969. 308. 
South African aming 
y 


and Engineering 
Journal. V. 80, No. 3990, Ju 


25, 1969, p. 197. 
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the dredging barge Pomona worked in the 
vicinity of Chameis Bay only during Janu- 
ary and February. In March it was trans- 
ferred temporarily to Hottentot Bay to the 
north, where it worked in the concession 
area of Tidal Diamonds S.W.A. (Pty. 
Ltd. (CDM two-thirds, Getty Oil Co. one- 
third). Tidal Diamonds produced 183,813 
carats during 1969. The prospecting vessel 
Cypress did seismic profiling along 50 kilo- 
meters of coastline, and the vessel Rockeat- 
er carricd out reconnaissance and detailed 
sampling. 

Sulfuric Acid.—The plant at Tsumeb 
was operated intermittently during the 
year to supply acid for Tsumeb and 
Kombat operations and for Tsumeb Corp. 
customers. Pyrite from the Matchless mine, 
under development by Tsumeb Corp., will 
be used in the manufacture of sulfuric 
acid. 


MINERAL FUELS 


Petroleum.—Private concession holders 
concluded agreements with Southern Oil 
Exploration Corp. (South-West Africa) 
(Pty.) Ltd. (SWAKOR), a Government 
agency established by the South-West 
Africa Administration. Several companies 
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completed onshore and offshore reconnais- 
sance surveys; other companies planned or 
started projects. The entire coastal area 
was under concession, except for the 
extreme southern end, which was held as a 
diamond lease by MDC. Chevron Oil Co. 
of South-West Africa Ltd. and Regent 
Pctroleum South-West Africa Ltd. (a sub- 
sidiary of Texaco, Inc.) reportedly con- 
cluded a prospecting agreement with MDC. 
This agreement was submitted to the Min- 
ister of Mines for approval. Late in the 
ycar, BP Development Co. of South Africa 
Ltd. completed a reconnaissance seismic 
and aeromagnetic survey and started an 
offshore seismic survey in jts concession 
north. of Walvis Bay. Shell Exploration 
South Africa (Pty. Ltd., partner with BP 
in three concessions, also conducted an air- 
borne geophysical survey. Etosha Petro- 
leum Co. (Pty) Ltd. controlled by the 
Canadian-based Brilund Mining Co., had 
one drill rig working in the Etosha Game 
Reserve and planned to move a second rig 
to its large concession area in the north. 
Société Nationale des Pétroles d'Aquitaine, 
operator for its joint onshore concession 
with De Beers Consolidated Mines Ltd., 
started exploration in the Keetmanshoop 
aiea at midyear. 


The Mineral Industry of 
Southern Rhodesia 


By Henry E. Stipp? 


The Southern Rhodesian mineral indus- 
try reportedly had a record year in 1969, 
with output valued at an estimated $178.6 
million ? compared with $133.8 million in 
1968.3 Mineral production also has been 
diversifying. The rate of royalty payment, 
which was changed to a unit weight basis, 
was expected to further stimulate mining 
by providing a rebate of up to 100 percent 
for locally processed or consumed minerals. 
Exploration activity continued to rise with 
70 companies surveying on exclusive pros- 
pecting orders. In 1969 exclusive prospect- 
ing orders totaled 92 compared with 52 in 
1968. A map was published, showing the 
type of mineral sought and areas being 
prospected under exclusive prospecting 
orders.* An agreement was signed between 
the Ministry of Mines and the University 
College of Rhodesia establishing an Insti- 
tute of Mining Research at the College.5 
The institute will do research work on 
basic mining and metallurgical problems. 


The Rhodesian Government reorganized 
the Ministry of Mines and Lands, and ap- 
pointed a Minister of Mines with a seat in 
the cabinet. The Minister of Mines will 
plan and supervise expansion in the min- 
eral industry, which has been described as 
the most promising sector of the Southern 
Rhodesian economy. Conversely, the Presi- 
dent of the Chamber of Mines of Rhodesia 
reported that the mining industry had as 
many problems arising from sanctions as 
other sectors of the economy.? Production 
and mining costs were said to be rising 
while selling prices were static or falling. 
Marketing problems were complicated by 
the need to sell despite sanctions. The 
Government program of investment in the 
public sector authorized a total of $2.78 
million for the mineral industry during 
the 1969-72 fiscal period.5 


Official statistical information on mineral 
production and trade has not been avail- 
able since yearend 1965. Estimated produc- 
tion of selected minerals for 1967 and 1968 
are shown in table 1. Although trade in 
minerals has not been officially reported, 
total domestic exports in 1969 were valued 
at $220.1 million compared with $174.7 
million in 1968. Total imports were valued 
at $198.6 million in 1969 compared with 
$207 million in 1968.9 

The manufacturing plant of Aluminum 
Industries Ltd., being constructed in the 
Willowvale area near Salisbury, was ex- 
pected to begin fabricating aluminum tub- 
ing and foil by yearend. Alcan Aluminium 
of Rhodesia also manufactured aluminum 
building sheets at its plant located in 
Salisbury. 

Large deposits of copper reportedly were 
discovered recently in the Headlands area 
between Salisbury and Umtali and also 90 
miles from Bulawayo near the Botswana 
border.10 

Messina (Transvaal) Development Co. 
Ltd. purchased two low-grade copper de- 
posits in the Lomagundi area near Alaska. 
In the fiscal year ending September 1969, 


1 TEC scientist, Bureau of Mines, Washing- 
ton, D. 

2 Where necessary, monetary values have been 
converted from Southern Rhodesia pounds (Rf) 
to U.S. dollars at the rate of R£1—US$2.80. 

3 Standard Bank Review (London). Industrial 
Ongin of the Gross Domestic Product. May 1970, 
p. 30. 

*S.A. Mining and Engineering Journal (Jo- 
hannesburg). Latest Rhodesian Prospecting. V. 80, 
No. 3969, Feb. 28, 1969, p. 472. 

5 Mining Journal. Rhodesian Research Institute. 
MS dis No. 6990, Aug. 8, 1969, p. ; 

U.S. Consulate, 1950 State Department 
Airgram A-1, Jan. 3, 1969, l. 
T U.S. Consulate, Salisbury. State Department 
Airgram A-105, May 23, 1969, p. 1. 

Industries et Travaux D'Outremer ( Paris). 
Rhodésie. No. 188, July 1969, pp. 611-612. 

? Page 29 of work cited in footnote 3. 

10 World Mining. World Mining Newsletter. V. 
6, No. 1, January 1970, pp. 9, 11 
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Table 1.—Southern Rhodesia: 
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Production of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 ! 1968 ! 1969 
METALS 
Chromite o UAA ͥ ee es cu ( seeks 817,800 881,000 e 370,000 
Copper, mine, content of ore and concentrate. ................ 18,000 18,000 e 24.000 
Ü] ]] ] AAA A 8 troy ounces.. 519.877 499 , 943 e 480,000 
Iron and steel 
, ß EUREN MEE thousand tons 700 1,300 e 1,300 
Pig roh sono ů ˙ ² ² M ⅛²9mN eR ĩ doors 200 260 250 
Steel ingots and casting do 130 140 e 130 
Nickel, content of concentrate 700 1,000 8,000 
in, mine content of concentrate long tons 500 600 * 500 
NONMETALS 
AsbestoS. .—— ooo a ˙·i¹tw.] vnn / ͤ ͤV„ãdʒu; . 8 97,300 86,000 e 80,000 
Lithium minerals * 60,000 54, 400 e 45,000 
MINERAL FUELS (SALES) 
Coal, bituminou s thousand tons 8,060 8,278 8.332 
00 7ꝛ˙ .wwü]A] REN ae el ⁊ð a ahr do.... 205 221 243 
° Estima 


ted. 
1 Annales Des Mines (Paris). The Commercial Consu! at the French Embassy in Rhodesia, Bureau of Mineral 


Documentation. September 1969, p. 80 


Messina Development produced 3,950 tons 
of copper from 380,000 tons of ore ob- 
tained from their Umkondo mine near 
Fort Victoria and their mine near 
Alaska. 11 The firm's subsidiary, MTD 
Mangula Ltd., in the same period pro- 
duced 20,500 tons of copper from 1.42 mil- 
lion tons of milled ore and 684,000 tons of 
leached oxide ore. Mangula's reserves were 
estimated at 18 million tons of ore con- 
taining 1.37 percent copper. Development 
work was proceeding at Messina's Gwai 
River mine in the Wankie area where a 
total of about $2,000 feet of diamond 
drilling was completed in March. Total re- 
serves were estimated at 1.28 million tons 
of ore containing 2.13 percent copper. The 
mine, with a scheduled capacity of 216,000 
tons per year, was expected to begin pro- 
ducing by early 1970. Development work 
on Messina's Shackelton mine, located near 
Sinoia 100 miles northwest of Salisbury, 
was delayed by large flows of water into 
the shaft. Despite this handicap, the mine 
was scheduled to begin producing ore by 
1973 at a rate of 600,000 tons per year. 
Ore reserves were estimated at 4.4 million 
tons of 1.42-percent-copper content. Lon- 
don and Rhodesia Mining and Land Co. 
Ltd. was working in the Inyati area on 
copper indications. 

The Delcia gold mine, which was pur- 
chased by Falcon Mines Ltd., will provide 
additional ore for Falcon's adjoining Ar- 
landzer mine and mill.12 Olympus Mines 
Ltd., an affiliate of Falcon Mines, pur- 
chased the Dawn mine in the Bulawayo 
area. The company also was prospecting 
for gold, tungsten, nickel, and emeralds. 


The Shamva gold mine, which produced 
from 1909 to 1930, was being reactivated 
with the sinking of a new shaft and instal- 
lation of $840,000 of new plant, equip- 
ment, and housing. 1s Homestake Mines 
(Pvt. Ltd. will work the mine at a rate 
of about 72,000 tons of ore per year. Ex- 
pected yield was estimated at 025 troy 
ounce of gold per ton. The mine was 
slated to employ about 20 European staff 
personnel and from 300 to 400 African 
workers. Drilling at the Penhalonga mine 
near Umtali has indicated the presence of 
a new gold-bearing strata.1¢ Rhodesian 
gold production during the past 20 years 
reportedly has been at a constant rate of 
from 500,000 to 600,000 ounces per year. 
The Trojan mine at Bindura and the 
Madziwa mine near Shamva were expected 
to produce about 1.2 million tons of nickel 
ore in 1969, which would yield 7,500 tons 
of nickel metal, and also copper and co- 
balt metal. Concentrates from the two 
mines will be processed in a 7,500-ton-per- 
year smelter at Bindura. The Cardiff Hill 
deposit near the Trojan mine has proved 
reserves of 10 million tons of ore contain- 
ing 0.95 percent nickel. The Empress 
nickel copper mine of Rio Tinto (Rhode- 
sia) Ltd. was worked to build up ore 
stockpiles and perform experimental and 
pilot plant operations. In early 1969 the 
main shaft of the mine was 1,000 feet 


n Mining Journal 10 PRA V. 274, 
No. 7013, Jan. 16, 197 
1369. . 28 Mining. M ^ 5 No. 6, June 
p. 48. 
12 U.S. Consulate, Salisbury. State Department 
Airgram A-105, May 23, 1969, p. 2. 
1 Work cited in footnote 10. 
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deep. Development work was being carried 
out at the 450- and 750-foot levels.15 Con- 
centrates containing 88 percent nickel and 
94 percent copper are pumped to smelter 
storage from a 50-foot-diameter thickener. 
The concentrates are fluxed and smelted 
in a reverberatory furnace to produce 
matte containing 90 percent nickel and 
copper. The Empress mine is slated to 
reach full production of 720,000 tons of 
ore per year by 1972. Reserves were esti- 
mated at 15.8 million tons of ore contain- 
ing 0.81 percent nickel and 0.62 percent 
copper. An Exclusive Prospecting Order 
for nickel in 18 square miles of the Gwelo 
district was requested by Globe and Phoe- 
nix Gold Mining Co.16 The firm operates 
a gold mine near Que Que. In the Mata- 
beleland area 38 Exclusive Prospecting Or- 
ders were granted to major firms to pros- 
pect for nickel, nickel and copper, and 
nickel and cobalt.17 


Production of tungsten (scheelite) con- 
centrates at the Messina (Transvaal) De- 
velopment Co. Ltd. mine near Beardmore 
was scheduled to begin in mid-1970.18 Pro- 
duction capacity was estimated at 36,000 
tons per year. The scheelite ore will be 
concentrated to 68 percent tungsten triox- 
ide (WO3). Ore reserves reportedly were 
103,000 tons with WOz content of 1.28 per- 
cent. 


The first unit of the nitrogen chemical 
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fertilizer complex, located near Que Que, 
started producing in mid-1969.19 This unit 
consists of a nitric acid plant and an am- 
monium nitrate plant, which consume pur- 
chased ammonia. The output capacity of 
the fertilizer units reportedly were 180,000 
tons ammonium nitrate per year. Initial 
production was expected to be 60,000 tons 
in 1969; however, this output goal may not 
be reached because some calcium ammo- 
nium nitrate was imported. The second 
stage of the chemical fertilizer. complex, 
which consists of an ammonia plant of 
90,000- to 95,000-tons-per-year capacity, was 
to be constructed in 18 to 24 months. 
Stage three of the project, consisting of 
plant expansion, will begin in 1971. 

A very large emerald weighing 1,160 car- 
ats was found in the Chikwanda mine 
near Fort Victoria.20 The emerald was a 
piece of a larger crystal, which has not 
been found. The emerald was considered 
to be a collector's item since the stone was 
flawed and not suitable for jewelry. 


135 Skillings’ Mining Review. Rhodesia's Nickel 

Mn Being Developed. V. 58, No. 39, Sept. 27, 
, p. 16. 

Metal Bulletin (London). Nickel-Rhodesian 
Search. No. 5401, May 23, 1969, p. 25. 

Y U.S. Consulate, Salisbury. State Department 
Airgram A-4, Jan. 9, 1970, p. I. 

% Work cited in footnote 11. 

* European Chemical News (London). Rhodesia 
Opens Fertilizer Plant. V. 16, No. 596, Sept. 5, 
1969, p. 10. 

U.S. Consulate, Salisbury. State Department 
Airgram A-280, Jan. 2, 1970, p. 1. 
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The Mineral Industry of Spain 


By F. L. Klinger and J. B. Huvos ? 


The Spanish mineral industry continued 
to grow in 1969. Rising domestic demand 
resulted in increased production and im- 
ports of many commodities, and apparently 
led to reduced exports of others such as 
zinc and petroleum products. Significant 
increases in productive capacity were being 
realized or planned in several sectors, nota- 
bly aluminum, copper, iron and steel, mer- 
cury, cement, fertilizer materials, pyrite, 
and petroleum products. Sharp reductions 
in the number of operating mines in the 
coal and iron ore sectors were indicative of 
the industry's efforts to increase efficiency. 

In 1969 the Government began an inten- 
sive 2-year survey of the country's mineral 
resources (induding the Continental 
Shelf) and potential markets for mineral 


commodities, coordinated through the 
Ministry of Industry. Government compa- 
nies and research organizations were par- 
ticipating or cooperating with private firms 
in many areas of mineral exploration and 
research. Iron ore and coal were high on 
the list of priorities, but considerable at- 
tention was being given to promising de- 
posits of nonferrous metals and industrial 
minerals including diamond. 

In other developments, Spain's eighth 
petroleum refinery was commissioned and 
its second commercial nuclear powerplant 
was nearing completion. 


1 Physical scientist, Bureau of Mines, Wash- 
ington, D.C. 


Foreign mineral specialist, Bureau of Mines, 
Washington, D.C 


PRODUCTION 


Indices of 


production for 


various 


branches of the mineral industry in 1968 
and 1969 were as follows: 


Sector 


Minin 


Manufacturing: 


Tron and steel 
Nonferrous metals 


r Revised. 


g: 
Coal and lignite..... 
Metallic ores. ....... 
Nonmetals !......... 


(1962 —100) 

19687 1969 
Sasara 98.7 98.1 
oe Ries 102.7 104.0 
e 168.7 177.9 
— 289.4 293.2 
3 163.0 172.0 
3 189.8 172.8 
p 227.7 242.0 
Jessnes 827.6 3858.5 


! Minerals for manufacture of fertilizers and 


chemicals. 


Source: Boletín Mensual de Estadística (Madrid). 
V. 81, No. 307, July 1970, pp. 55-64. 
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Table I.—Spain: 
(Metric tons unless otherwise specified) 


Production of mineral commodities 


Commodity 1967 1968 1969 
METALS 
Aluminum: 
Ill ͥ A ͤ³ Tr... cue Ep pens ak 4.757 * 5,800 e 5,000 
/// ⁵ ˙AAAAAAA....!.... 5 85,032 89,822 103.070 
Antimony: 
Mine output, metal content r 121 e 132 r 122 
Metal (regulus)... ))) 265 197 NA 
Arsenic, nnn cheese diu AU AL T r 126 130 e 100 
Bismuth, mine output, metal content. .......... L2 2.2... kilograms.. 783,638 r 6,000 e 6,000 
Cadmium, metal ᷑?:' :ð ẽ]ů ů UPW-T-T- ⅛ dg . 8 do ; 70.000 80 ,000 
Copper: 
Mine output, ile! urhe 8,561 8,365 10,196 
etal: 
III Wa cuo roD DI ĩðͤ d 8 29,008 245,777 81,620 
Refined: 
Electrolytie ß puli d e mau ld uf 72,243 18,099 76.024 
Kire-refined- ou oe onc Rene Er d Ld E 6,169 5,486 : 
Gold, t ³ ĩð d ĩð b melius troy ounces.. 932 NA NA 
Iron and steel: 
Iron ore and concentrate thousand tons 5,067 6,185 6.253 
Pigi on- ases P— ¼:. uc Lu dec LL do.... 2.687 2,779 3,333 
Ferroalloyf- ouo lusu eee Settee ended D EE do.... 8 9 93 
Steel ingots and eastingnsnss 2.2... cL Lc clc e do 14.512 5,019 5,950 
Steel semimanufactures: 
Hot rolled: 
Heavy sehtions ND MOERORE NOE TN US thousand tons.. | 1.495 874 933 
Light stiess do-. 1. 085 1. 203 
„%% eo. et oer ae ee at do.... r 408 482 614 
Sheets and plates do.... 1,065 1,848 1,624 
Hoop and strip ß eure RLW AERE E DE do.... 201 204 218 
Railway track materiallk. do.... 82 170 92 
Blanks for tubemm..d do.... 49 75 130 
Gf eee ede OU Lcd utet ES do.... * 30 33 24 
Total hot rolled. 2 do.... °r 3,325 4,121 4.838 
Other: 
Castings and forgings, rough......................- do.... NA 160 164 
Cold-rolled sheet_ e do.... 881 542 697 
Fh Deuce dms cede do.... 58 106 132 
Galvanized sheet do.... NA NA 10 
Magnetic sheer do.... 26 NA 36 
Lead: 
Mine output, metal contenu lk r 68,691 274.045 69. 581 
Metal primüty-----. lee mL ³ ⁰ ²⁵ 8 52,560 1 64.125 81.155 
Manganese ore and concentrate r 8,466 12.926 22. 954 
Mercury: 
Mine output, metal content 76-pound flasks.. 149,740 r 56,943 75.769 
Metal. i Dose ie ⁰¹ u wd ʒ Ed do.... 148.490 r 55. 500 64.456 
Silver, metül. ð ſ thousand troy ounces. . 2,218 1,736 » 2.400 
n: 
Mine output, metal content. long tons r 160 r 140 123 
Metal, ini. 8 do 1,823 r 2,3928 2,066 
Titanium: 
Ilmenite concentrate s e 37,072 39,538 29.457 
777 ³⁰¹ſſſſddàDſdßff y y 11.471 11.910 12. 688 
Tungsten: 
ine output, metal contenttt᷑ LLL c cc Le ee cc Lec Lll. 80 124 71 
ptül. clo. PP elt ete a data ano em eas 96 NA NA 
Uranium: 
Mine output, metal contenu 99 e 100 NA 
" Dh E AESOSsp ERE a 60 60 50 
ine: 
J.“ ne output, metal eontenꝶ ee 57,876 * 74,598 80 , 799 
11/%%ö§Üĩ5ð¹656ẽ ee el i i ee 10,407 1 75.386 80. 298 
NONMETALS 
NUM SOLA CCP k SRM AUREOS 50,129 67,000 60, 000 
Cement, hydraulic: 
I ³»Ü¹wdͤÜ D Lern oe E et thousand tons 339 e 300 e 300 
"dij CNN do 18,188 * 14,907 16,012 
)) A es TTT cubic meters.. 89,091 89,087 90. 000 
Clays: 

Bentonite PROC MORET ee ⁵ aL Re x 16,421 27,080 ¢25.000 
Kaolin and china elaaꝶ g 216,018 226,694 225. 000 
Other olco Ba ee mk 8 thousand cubic meters. . 3,354 8.753 NA 

Diatomite and ,h, 8 17,131 * 10. 000 NA 
Earths, industrial, ness... 8 14,693 12,049 NA 
P11 ²˙ a f LL ceca MIR 41,469 47,269 50, 000 


See footnotes at end of table. 
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Table 1.—Spain: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 1969 
NONMETALS—C ontinued 
Fertilizer materials: 
Crude potash salts (K1O content)..___..-.....-...-.--..--------- r 580,008 *616,892 635. 688 
Manufactured: 
Nitrogenous, nitrogen content.__.........-.-.- thousand tons 382 454 351 
Phosphatic, P:O. content__..-....-.----..---.--------- do.... 811 816 286 
Potassic, K:O content do.... 584 r 573 * 584 
Fluorspar (CaF: content): 
Ad eee Soe eed ees thousand tons. . r 185 241 192 
Metallurgical grade kk Ones ' 52 57 
Gypsum and anhydrite, crude___.......--.--...------.----.--- do 78,638 z 8,920 4,000 
Lime (quicklime and hydrated limeĩ7))9)ũ9ßy)))) ) do.... 306 * 315 380 
Magnesite, d y dae ies 123.134 * 256,000 NA 
Meerschaum (salabledhꝛhldꝛnꝛdꝛ „„ 9,580 36.000 NA 
Gõ·ĩ7êé1ͤ4. :...: ͤ mm. (x 15,827 16. 800 NA 
Fil ³⁰ uk. ͥ⁰ͥ⁰ã⁰¼mmt x 8 r 109,274 169,018 NA 
Pyrite (including cupreous): 
Gross ! ͥ h see thousand tons.. 2, 828 2,408 2.415 
Sulfur eenteennnnddnnd 8 do 1.087 1, 150 1.149 
1 JJ... D LI IUE NEAL MIU IEEE 206,838 289,018 NA 
f . ow UE thousand tons 841 911 e 925 
Marine and other evapor ate do.... 924 r 933 e 900 
Stone, sand and gravel, n.e.s.: 
Stone, not further described: 
Calcareous: 
Dolomite... -2-0-0020 thousand tons 161 185 NA 
im % ] ͤ ‚ͤ—S. do.... 17,848 19,818 NA 
MRIDIe.. co ease kx y ccetesouse do 140 144 NA 
Marl and othberrrnrnrnrururn l.l ee do.... 2,464 2,578 NA 
r . hewmen wanes See do.... 193 363 NA 
Sa, ð eee aee. do.... 567 554 NA 
Š prani; basalt, and other. .....................-...... do.... 8,892 4,701 NA 
and: 
Silica snd oo. dco teenie ERE d do.... 292 315 NA 
|, AMEN OS vum y a 8 do.... 871 1.063 NA 
%%% ee cape te ee eis eta dA EE do.... 1,497 1.933 NA 
Strontium minerals „„ 1,000 4,000 4,000 
Sulfur, elemental, all forms PPP˖ / · ll „„ 42,110 136,921 » 40, 000 
Sulfates, natural: 
Glauberite, Na:SO, content... ..... 2. 2L clc LLL cL lll ll lll ll... 8,110 8,978 NA 
Thenardite NasSO, content... 2... 2-222 eee eee 54,617 62,779 NA 
"Tale and ü ü cu conc eee wee DUE canc stmeRE EE 81,920 29,027  *30,000 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural (contained 2.274 1,772 NA 
eas Ball.... j⅛ mm eae ol r 12,500 25, 000 NA 
oal: 
Ali eee ¶: xk thousand tons.. 2.769 2.862 2.767 
Bitumiñoüb- -coser eara ð yß mr ee Eee do.... 79,595 r 9,460 8,817 
" 6 eee PPS do 22,666 2, 832 2, 736 
oke: 
Metallurgical v . ie COSS ese do 2, 963 8,522 8,692 
eri ot oa cet NC do.... 55 18 6 
Fuel briquets, all types do.... r 336 135 * 115 
Gas, manufactured $... 22.1. L LL Ll lll... million cubic meters. 536 r 628 e715 
Peut... 2222 d sed edu aaa ſ x 7,606 8,746 * 8,000 
Petroleum: 
Crude. uL a ⅛·ꝛeq ⁊ðV2K dy ⁰ʒ isum EL thousand tons 84 150 193 
Refinery producta: * 
Gasoline, motoo²r²t᷑tk᷑t::᷑t᷑᷑ eee LLL lr eee ee do.... 2,141 2,778 8,059 
Naphtha, for industrial use do.... 1.281 1,546 1,725 
Kerosine, including tractor fuel do.... 316 387 414 
Jet luel aeeai •—T ˙ ĩͤ to eee ee ee do 494 676 884 
Distillate: weis.. LEER RECO ER do.... 4,805 6,264 6.601 
Residual fuel .. 8 do.... 10,526 18,211 14,096 
Liquefied petroleum gases do.... 463 669 716 
Lubricants. MN tn Eoo 8 do.... 124 140 199 
Asphalt and bitumen. do.... 610 634 704 
Nonlubricating oils. ...........-.--.-----.------------ do.... 27 29 36 
Fifi. 8 do 5 7 10 
Total ac ECRIRE do.... 20,792 26,341 28,394 
Estimate. r Revised. NA Not available. 


1 World Bureau of Metal Statistics (London). World Metal Statistics. September 1970, p. 12. 


2 Including potassium sulfate. 
3 Includes refined, sublined, and “terrón.” 
* Not including gas produced in blast furnaces or petroleum refineries. 


Figures for 1967 and 1968 are revised; source is Anuario Estadistico de Espafia-1969, p. 159. Source for 


1969 is U.S. Embassy Madrid, despatch A-171, April 29, 1970. 


* Not including refinery gas (276,000 tons in 1967, 418,000 tons in 1968, and 376,000 tons in 1969). 
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TRADE 


Spain's trade deficit in mineral commod- 
ities rose to nearly $990 million in 1969, 
more than $0 percent above the level of 
1968. Unexpectedly heavy imports of iron 
and steel were largely responsible. 

Exports of mineral commodities were 
valued at $289 million, slightly less than in 
1968. Increased exports of crude minerals, 
construction materials, and iron and steel 
products were offset by declines in potash, 
copper, and petroleum products. 


Table 2.—Spain: 


Substantial increases in imports of all 
major categories of mineral commodities 
except fuels pushed up the total value to 
approximately $1,278 million in 1969. The 
largest increase was registered in iron and 
steel products, which were valued at $327 
million compared with $171 million in 
1968. Crude oil and copper were the other 
two leading commodities, valued at $447 
million and $119 million, respectively. 

Mineral commodity trade in 1967 and 
1968 is summarized in tables 2-5. 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS 
Aluminum metal, including alloys: 
SSH! ⁵³˙.ꝛA Lc ] ð2ũ A: hdd e oe Ld DE EE 113 193 
III hot See cece d ͥ¶ ⁰ ⁰⁰; m è y 11. 108 6,504 
Semimanufactures. ........ 22 ccc cll cllc cl cel clle ec „ 4,628 7,080 
Antimony metal, including alloys, all forms...__....-.......------------ eee eee eee eee 75 
atin, metal, including alloys, all formꝶ kilograms.. 45,181 34,506 
opper: 
iin ³ m ³ ed etn a = ie a 184 111 
Metal, including alloys: 
Scrap. ͤͤĩU/b0 idee ͤ. RN a des arin a a oneness 181 166 
Unwrought and semlimanufaceturee s 86,150 85,121 
Iron and steel: 
Iron ore, except roasted pyrite. .----------------------------- thousand tons 814 1,170 
LM DVT Oeics ß ñ ß E er SE do.... 774 770 
Me 
Pig iron, including cast iron. do.... 15 114 
Ferroal loys JJ ⁵ði¶ cco ð ine d E 0...- 18 
Steel, primary f ĩð oooc ov Ree dr Ue I EG M Eu eun ee a a EE O... () 2 
Semimnufß e —Lè 0...- 52 125 
Lead metal, including alloys, all formnmim Um... 39 88 
Magnesium metal, including alloys, all forms......._..-...-.----...--.----------- 16 21 
Mercury: 
OXIdSR foe ee cn ³¹wꝛ ²ꝛ ꝛqꝓ needed eile oo E Seas 139 161 
Metal. o ß ceca d eei LL M e 76-pound flasks.. 50, 582 42.975 
Nickel metal, including alloys, all form 61 
Selenium, elemental... ...... LLL cle ee e eere cresce me kilograms.. 84222 — 
Silicon, e e v e A ARE 91 918 
Tin metal, including alloys: 
Scrap. TN a ne Sen nC URE eee ENON aN ON gh oe ete ERO E E EA long tons 17 7 
Unwrought and semimanufactures do.... 96 284 
Titanium: 
Ore and concentrate (ilmenite)..........------.---------------------------- 6,300 6,450 
OSTs MR E RUNE ULM vH ⁰ytd eee eee nee 4,865 8,193 
Tungsten: 
Ore and enen 8 187 831 
zi Metal, including alloys, all formnmmſꝶuennnI m ꝛü—U!5 „v 26 7 
ne: 
Ore and concentratkteꝶꝶꝶq hkk 12,617 6,926 
%! ⁵ Or ts een Sie ne gai ee eee C 451 1,046 
T" Metal, including alloys, all forms..._.........--..-------------------------- 13,909 22,399 
er: 
Ore and concentrate._____..__.----------- eee eee eee eee ee 222-2222 8,505 6,781 
Ash and residues containing nonferrous metals „ 12,518 20,027 
Oxides, hydroxides, and peroxides of metals, n. e. 19 30 
Metals, including alloys, all forms. _.........------------------------------- 2 110 
NONMETALS 
Fh o cee ues ³ĩ ͤ ae ee eee iod ES 1,055 7 
AsDestos: oua mia octal Gaeta eles oom phate oa ⁵ eot pu EAE ir 183 (1) 
Barte and ihne 88 23,152 60,150 
J ⁵ĩÄ³¹U cl e d masc a eaae ARRA Ee actu M y 8 19,649 65.752 
Clays and clay products: 
Crude clays: 
Haff E d EA ER dc M EE ae e af: 8,279 2,886 
Kaolin (china clay)... oc Sulcseicees oue 8 8,991 9,228 
Other o a d d NEMO Op qn REM 82,428 41,364 
Products: 


Refractory (including nonclay brick) 


See footnotes at end of table. 


——äũ—ů2 ——̃ d 


1,565 1,815 
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Table 2.—Spain: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
NONMETALS—Continued 
Clays and clay producte—Continued 
Products—Continued 
Honretractory. JJ EC PEE 15,425 20,792 
AIET o.. 3 O ³ww....ͥ ere eee ee ſdydſſ ͥ ⁰yd y ES 
Fertilizer materials, manufactured: 
Ammonia ðꝛ ĩ ⁵ ææꝶlꝓ l...... 10, 046 8,141 
iir ⁵ ð ð d ³ df ð v ĩ ³ beucteteeaes 20, 800 
E -ca ee eS ee oe ACE ee elut xs repu s (n 72,850 44,184 
%%% eod lod Sexe ⅛ ⅛ VA... ⅛ d ö. h a ha Fre ah 526,664 668,652 
FEIUOfSDRE. oe : : ð f ĩ˙ en ee he No d AT 171,220 189,074 
l and plasters... oo ͤ K..! ĩð6 ⁰⁰m;; ]ĩðé . mtr 8 4.839 4,249 
Limës o voti , cua f S an ß ndi E 458 
Magnesite ha ⁵ ↄð ⁵ↄV/ ð EE LE PRIMA Mte RR ELLE LE 10,428 12,646 
Meerschaum, amber; (f‚/˙]., 8 8,885 8,294 
Pigments, mineral: 
Natural, Crüde. ios eee fup ³ ³ ³ ͥ⁰⁰ꝗdʒd d eis uten DE 1,508 536 
Iron oxides, FFC ꝗ ²˙ä el a y mt ie Bi ce 18,986 20, 218 
Pyrite (gross weight ''ꝛ :: LL eee eee thousand tons.. 701 883 
SJ cet ee ⁵ðiUy ⁵⁵⁵ See it ORUM A hear 8 O... 801 822 
Stone, sand and vel: 
Dimension stone: 
Crude and partly worked: 
Marble and other calecareous. nn 9,811 10,947 
e dd ß dr EUM EE 47 7 
Worked, all type... llc Gx ede LOS edo E ees 27,621 39, 648 
Dolomite, chiefly refractory grade ECC 12, 805 11,054 
Quartz and ((( ccs Cece sae aa 88 32,793 88,814 
Sand, excluding metal bearing 25,140 28,456 
Sulfur, elemental, all [ormb So o pee Ge bis caue LI HUE ele 579 498 
Other nonmetals, / ³¹¹.¹. ² • -- ͥ = yd y ola AE 95 2, 100 
MINERAL FUELS AND RELATED MATERIALS 
Coal and coke, including briquets. |... .............. 2L... LL LL... thousand tons 28 19 
Petroleum refinery producta: 
%% ͥ ͥͤ ⁰¹ð¹·¹·¹ꝛmſmmͥqůAiiũ Ee o P Ata ee we do 483 1,205 
Kerosine and jet (uel... Lo so eae 8 O..-. 198 886 
Distillate fuel oil. ð e ð f . eeeno eee UE do 577 1,834 
Residual fuel oil.. 0.022 ⁰⁰ydt eee eS do 1.089 2,752 
e ß ULL Kc a D CL i n. e m at do.... (1) 85 
Mineral tar and other coal, petroleum, or gas-derived crude chemicalass O.. 13 1,179 


1 Lees than A unit. 
Table 3.—Spain: Principal destinations of selected mineral commodity exports, 1968 


(Metric tons unless otherwise specified) 


Commodity Quantity 
Co h pas 88,974 
PFF A 
Netherlands ooo fins ę q ] ñ ę ct aea i ouf Qus ad a UI uam ci Eo ia atest ES E 16,494 
West- Germany. 2 ccc eG oes d ³·˙wmw¹mꝛ ⁰ mw; A a LEE 6,761 
Iron ore, totals loe oco ce oe e a ͥ A a e D thousand tons 1,170 
West Germalhy olo. oo eue ee ]ð d 8 do 512 
United Kingdom: e .. ði d y y cO DE do 479 
Roasted pyrite. h ³ðVZ/ſ/ͥͥͥ ³ dd ᷑ adds 0...- 110 
West Germany ³ uu Cds ete I DEM LOU Cc E s do.... 608 
United ß?« ĩ ⅛ ͤ x ⁰⁰⁰ 8 do. 123 
Mercury, total... loei co webs ee ete ⁰ y 76-pound flasks.. 42,975 
West CF ] T ceu ⁵ ² Y½½. bat ELE AA 8 do.... 11,709 
United Ste tee) n e colon ee ee i ³ð²A ͤãã LR A 8 do.... 10,836 
Bde PEERS E TES ON ³ͤA ˙⁵ ¹ Uno ꝛ¾Ü2Ä—ꝛ. ⁊ꝛꝶ :mʒwm‚--.! m-. T do- 5,284 
FF ↄo ˙˙ iA « ð EE LE. 88 4, 
NONMETALS 
iade cri tassic, manufactured, totlllllllansnsnss ee 668 , 652 
land. JJ. ðiſ ⁵ðV1 pM r A EA A EE 8 128,235 
NO ES ORC RPM Cn et a ee aE er a opc E et ⅛m⁰qꝶꝶqꝶqqfꝶꝛd! ð ) rt POUR PENES 87,861 
United.. States oo c vr U“ ' e D E AE 73,204 
Ne ou coe rct aL D ue nm ep yͥ w d 8 62, 752 
BMY oxi scree ³o· u ³ðVA/ſdſͥ E ³éͤ / / ͥ⁰⁰ͥ ⁰⁰yt x 53,295 
Fh ow ͥ⁰ ⁰⁰¶õyd dd LAE E Eri de 139,074 
United 5 Ju! ĩ⁵ð ü 106 , 462 
West Germany eo elo niduerceeasecicic ·⁰yꝙdd et y 28,850 
Pyrite (gross weight), total... ox nc ee eee erc MEE thousand tons 833 
West Germany WWA » ͥſffͥ0 h a be oe ee eee eee 8 do.... 542 
/// Seo a MSc do.... 104 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery producta, total......_...-.-.-.---------------------------------- do.... 6,262 
d ver ͥ ikea dde mm LEE I M dcs kee z M LEE do.... 1,079 
United States- oo ³o³O»A ³ðVAͤ¹. ĩð-Kſ eu uel c iin Ree LE do.... 1,007 
Netherlands ` 2 a oec ꝛoꝛð¾ ee Cee eM ↄ è ß yd ß D Mf 9 911 
United Kingdom: -cdo ea ꝛĩ˙ ?⁊?“U7U 0o -; ⁰yd 88 0.... 884 


1 Including alloys. 
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Table 4.—Spain: Imports of metals and minerals 
(Metric tons unless otherwise specified) 


Commodity 1967 
METALS 
Aluminum: 
Bauxite and concentrate... <<: 2 soon coo on oe he 64,697 
Oxide and hydroxidé. cn i et ee emu reh eee Se oe Seb te te 158,772 
Metals, including alloys: 
SCC ² ˙ RR P EORR EAE TP AAA aT aG 99 
Unwrought.. 2 2o cases sees p ES 15,826 
Semimanufactures. ........ 2 LLL ccc Lc c clc LLL ll Lec ee eee eee ee lll. 10,460 
Antimony: 
Ore and onen eme eR RA 65 
Metal, including alloys, all formmmU m 294 
Arsenic: 
Trioxide, pentoxide, and acids... 2.222.222 2 c ccc LL c Lll Lll lll ee 739 
Metal, including alloys, all form 16 
Bismuth metal, including alloys, all form 12 
Cadmium metal, including alloys, all forms...........................- kilograms. . 3, 403 
rh ³o¹w . cC qe Lud ss Eo LEE Phe d 15,989 
Copper: 
Ore and enen ees ee te ewe a See eck ee 83,805 
! 0ꝙdꝗꝓdſ ͤm’. ⁰ð Ca E ee 8 16,510 
Metal, including alloys: 
SJ ↄ ² Q ⁵ ³⁰¹¹ meena uM CDM IER ĩ ͤ SIE DE EE 11,178 
Unwrought: 
Blister and other unrefined, unalloyed.............................-- 19, 985 
Refined unnd e ũt . bee acwetedee es Deed i 
Semimanufacturees LL L2 LLL Lll... T 6,466 
Iron and steel: 
Ore and concentrate, except roasted pyrite. .............-.---- thousand tons. . 598 
etal: 
SOFAD Aa nca ĩ ð utei ue e dc ects 8 do.... $51 
Pig iron, ferroalloys, and similar materials do.... 22 
Steel, primary forms: 
, eens te ß ioe ete do.... 135 
n cua liue ong ³»⁰• a dy y Meu e do.... 101 
Semimanufactures: 
Bars, rods, angles, shapes, sections do.... 140 
Universals, plates and sheeta: 
Heavy and medium plates and sheets, uncoated................ do.... 56 
Light plates and sheets, uncoated. ......... 2222 LLL LL Lll... do.... 83 
Tinned plates and sheets „„ do.... 165 
Other coated plates and sheets do.... 54 
Hoop and StHp. ³ðViſꝙ½ſꝙ½ꝝy ⅛ y ĩðâ ß ĩͤĩ MEM EU LEM do.... 20 
Tubes, pipes, and fitting do.... 37 
ff! ꝗ , p ̃ ̃ pp ̃ pp ̃ D obici aud do 16 
Lead: 
Ore and-eoncebtrateé c ² ] ² . d estais 
Metal, including alloys: 
Unwrought, including ser” 9L eec ER RE. 464 
Swim dd mmu dE Le 642 
Magnesium metal, including alloys, all forms..........-...-..-------------------- 350 
Manganese: 
re and concentrates... oo oc oes Cee 184,844 
e bee Sede haac ... LL Mur CLIE RM i E EE 558 
Wein ³ y Rd EE ORE us 139 
Molybdenum metal, including alloys, all forms...........-.---------------------- 6 
Nickel: 
Matte, speiss, and similar materials..............-..-.---------------------- 245 
Metal, including alloys: 
Unwrought, including er. eee Ese ese EPA Eis 1,522 
Sinn fi)... ðV ĩð est LE 1.066 
Platinum- group metals, including alloys... s value, thousands $ 
Selenium; denen ek eee ek ad e mda kilograms. . 5.983 
Silicon; elemental ü ]⅛ y yd ⁰xxyßdß é 81 
Silver metal, including alloys: 
Unwrought and semimanufacturees thousand troy ounces. . 4.816 
Rolled silvers- 25 ele chus See decuit rite m ĩð—AAA Mass P TREE EE do.... 52 
e edlennnnnn.nkk kilograms. . 4,877 
in: 
Ore and concentratekk᷑nk eee long tons 2,066 
))))! ð⅛ð -A ³ðVA SON EU SE do 159 
Metal, including alloys, all forma „„ do 72 
Titanium: 
Ore and concentrate 2,761 
C/) ³ ³ AA. I edt ³ Scu Mo M Ea 8 5.667 
Tungsten: 
Ore undseneenttemee ³ð WE ue sets 116 
Metal, including alloys, all forms__.......---------------------------------- 
Zinc: 
Ore and neen ti eee sees 40 ,975 


Metal, including alloys: 
Unwrought and semimanufactures._........-----.--------------+------- 147 


66.720 
20,810 


25. 548 
12,294 
29 , 024 
5,985 
594 
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Table 4.—Spain: Imports of metals and minerals--Continued 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 
METALS—Continued 
Zinc—Continued 
Metal, including alloys—Continued 
i dd d ceases 62 219 
G metal, including alloys, all form kilograms.. 1,105 24 
ther: 
Ore and concentrate J%%%%%%Tr!!!! % 7.514 4.072 
Ash and residues containing nonferrous metalas gs 15,083 18,960 
Oxides, hydroxides, and peroxides of metals, n. e. 1,428 1,040 
Metals, including alloys, all forms: 
Alkali, alkaline earth, and rare-earth metals 18 291 
Pyrophoric BOVE. Lus oe ³ ³ d y iq e EAE 7 5 
Other base metals, including alloys, all form 421 848 
NONMETALS 
Abrasives, n.e.s.: 
Pumice, emery, natural corundum, ete__........_---..-------- 22 ll eee 1,982 681 
Dust and powder of precious and semiprecious stone value, thousands $79 $73 
Grinding and polishing wheels and stones 797 645 
P 0 rc pue d nnd ³%o-¹A ³ eL eal ͤ ß dd en ae Ea 8 41,936 62,812 
Boron materials: 
Crude natural de vr SE ADEM E Le 17,080 20,511 
Oxide and acid. unl creo ee tll Ue Ci eh ate eL LS 731 892 
Cement. ue bk eae atheros be ꝛðꝛ-q ð2 fkx edd eM Ee thousand tons 833 804 
PU ĩ⁵² ↄ cuui pni Ee uL eed y 88 5, 055 6,986 
Clays and clay producta: 
Crude clays, n.e.s.: 
JJ ³¹w eesti 15,478 15.136 
Kaolin (china clay)... -0-0 ⁵ da mE iE 15. 645 5, 889 
E ³ꝛ¹. ð-Au ð 56,889 77,388 
Products: 
Refractory (including nonclay brickasa))))))))))/ L lll. lll.l.l- 44,029 11,656 
Narr h EN m eee ⁰⁰y k 22, 662 14,080 
Cryolite and / ³oü.w¹ꝛ¹ ¹— ERE ³².öq³q ⁰wmxr mp 8 1. 170 1.059 
Dia mond, all grades: 
Gem, not set or strunun ggg value, thousands.. $1,619 $2,293 
Ih ↄꝙ a LC Ae E A EU EE do.... $770 $631 
Diatomite and other infusorial earta s 1,512 8,198 
dao 6, cee anne Cre Cane ern ²⅛⁰˙AæA. ss hd x RM E E 2,054 1,648 
Fertilizer materials: 
Crude: 
iir ² egal dd ͤ ( Ee thousand tons 71 60 
hh ³⁰ s Ue CoM dI D Ub nee do.... 1,178 1,260 
Manufactured: 
NItFogeriOUB. õõõ ³·ðW.wſ y y ELE M Ed do 218 830 
EAP. ³ 8 do 44 43 
Other, including mixed...............-.... LL LLL LLL Lll c Lll eee do.... 136 207 
AF ³ ³ð LL LEM A E Ed do.... 4 2 
Graphite, natural... glo ͥõ ty usc eas heehee er Dd Od 779 850 
Il•õͤ⁰ͥ³ 'wuUbb ] ͤ·uο ß dd ⁊ĩðé , Kd ee ß y E 8,950 3.547 
JCCJJJ%0%0%ù ... y x Sl EUM 6,420 19,030 
Mica, crude, including splittings and waste__..........-------------------------- 696 758 
Pig ments: 
r · eo rie Du d et Ue 127 179 
Iron oxides, processed... du 1,685 1,843 
Precious and semiprecious stone, except diamond: 
NRCUFNI ee ct ee ee ³⅛⁊;7? Ba oe es value, thousands $498 $406 
Maassen ³ ]ðx n aee ees hace mu do $316 $337 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Marble and other calcareous... 2. .2. 2. 22-2 LL LLL lc ccc Leere 14,955 20,408 
Sla tern PCT" y an cere eR wc tae 1,036 532 
Other, including granite, porphyry, sands tonnen 6,423 1,446 
Worked, all types... __-.- sce oe serere es esl eoo ecco so Dac 2,393 2'157 
Dolomite, ary refractory grade... x ĩð ß 1.607 1. 821 
Gravel and crushed rock, including macada )) 3.711 12,676 
Quartz and quartzite.__._..---.-.-----.----------------------------------- 1,007 680 
Sand, excluding metal bearing 53,769 59,499 
Sulfur: 
Elemental, all ferm 70,610 60,669 
Th auo ec eect che ocu DU ͥ⁰ ov: Mec ind 26,705 26,725 
Talc, steatite, soapstone, and pyrophylliteůnUUU—n 2,456 2,129 
Other nonmetals, n.e.s.: 
Crude , nn p ̃ p NL dc E 22.896 64. 587 
Oxides and hydroxides of magnesium, strontium, and bariummnmnnnnn ---------- 448 696 
Bromine, fluorine, and iodine. _.__.__........--.------------------+------e- 101 NA 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural..._..........-..--------------------------------- 2,303 841 
Carbon black o ũ mqꝓſf ffff JV bc eui ee x eee 8 16. 156 17.591 
Coal and briquets: 
Anthracite and bituminous coll. thousand tons 1,338 2,146 
Lignite and lignite briquets__.._.._.......-.-.--------------------- ee do.... 86 2 


See footnotes at end of table. 
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Table 4.—Spain: Imports of metals and minerals—Continued 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
MINERAL FUELS AND RELATED MATERIAL Continued 
Coke and semicoke.................. LL LL cL lle cac ll le cll ll. thousand tons 126 
GAB, r,, e ueci6da de rhedeeae value, thousands.. 815.975 $16,511 
Hydrogen, helium, and rare gases... lr. 235 
Peat, including peat briquets. ....... 2... LLL LLL LL LLL LLL Ll LLL LLL Ll ll eee eee 2,619 2.666 
Petroleum: 
Crude and partly refined........................ - cl... l.l-.. thousand tons.. 21.217 28.297 
Refinery producta: 
Gasoline GM . aa ha a a aaa a a a a e do.... 62 101 
Kerosine and jet full!!! do.... 150 190 
Distillate fuel ũ ...... ade se do.... 80 
Residual fuel 0l... 2 ek ee ew ee 8 do.... 95 
e ß . h do 81 
7000öĩ˙˖5 . ... 8 do 182 221 
Mineral tar and other coal, petroleum, or gas-derived crude chemicals do.... 86 


NA Not available. 


Table 5.—Spain: Principal sources of selected mineral commodity imports, 1968 
(Metric tons unless otherwise specified) 


Commodity Quantity 
METALS 
Aluminum oxide and hydroxide, totaallllllè n)) 182,886 
Ont] eet —- pH y a a e E EE 87,860 
hal (o MUN Sie ee Oe yßd k ee ĩð . 8 51.378 
%%%%%%%%ê ß k ß ¼é ⁰ſſyfydſſ t T ete. 84. 596 
Copper: 

Ore and concentrate, including matte, totalnnlnlnln celle. 5 87. 580 
CYDIUN. o raus cute e Alu e e C EL Le D LEM e E DUM E ease 29.222 
DAnARdA-- ⁰⁰ w0=- yd y x DE Ei 7. 506 
FC ⁵˙u B ⁵ñ . ³ð hũ; ³ / are ³ĩ y ha tse iste, 7.157 
T) yd ³ ³ A 8 5.314 
Metal, uuns ]ðixi? ͤk TREE Mam ERE 41.303 
UFKy c onec uiu LA ³ð d LEE wms EE EE E 7.623 
P 0 ᷣ % ⁰ AAA yd etd ðͤ0 (rt x tee oka eater 7.472 
Bg emden, esser emu teste Rer EMEN 7,455 
7 ͥ ⁰˙¹ww . LA eo ͥ ⁰⁰⁰⁰ yd è y betel mE 6.235 
PF ³⁰˙¹à. ²˙²˙dſii.k(k.ꝛĩ§?ͤ˙k eee as eee LU ud LIE eee 8.340 

Iron and steel 
Iron Ore: total c.c ß . ß ee ees thousand tons.. 594 
c ̃²ĩ˙ꝛi!n... owWͥ Uu k wkyę kk ß mE O... 229 
MOPOCCÓ. p f ee e aaa este do.... 233 
Serap; total MA.. õy ĩ . et d uic ee 88 do 597 
United CCR ROEE ho nk E ĩjð2i .... k dA Ode do.... 242 
United Kingdom — rc ⁵ði ↄ ð ⁰yꝗdd kk y otim Ert do 234 
Steel total? 2 UUwmmæmwww.wwwß0ꝙwwß ð ſf0fßſ ͥ⁰ſ y a ee P LL 8 do.... 1,137 
West Germany 8 do 307 
United Kingdom. rt. wRh0 do 176 
/! 8 do 105 
Bul@aria. 2 eo ³ðVWſſ eed eu qud nud ⁰⁰ A ĩͤ A 88 do 89 
Manganese ore and concentrate, totaaaallkkll lll le ccce ecce ce e rrr 184.186 
ö˙Üê[ ⁵«˖”ũ ] ñ¾ !!! !!!.] ² ss x RUN 37.177 
Australia- ͥ So he a ͤdßddddddddddddddſ́ã̈ÿ 0d 36. 898 
Fl ³Ä AAA ͥ ͥſAᷓ⁰ lp ⁵⁵⁰⁰ꝛ o Lu M A d 80,884 
Silver- total S. ↄ ↄ . usteeuhiacitiva v 8 thousand troy ounces.. 3.278 
J)). cire oce um ; K x PELLE do 1. 198 
JC ͥͥͥ ͥͥͥ ͥ ³o² ⁊j˙ ]§? x e r eno ers Nee ML DM. do 537 
Frah6CB 2 o enclose meu LE LE ⁰ . 8 do.... 461 
Went Germany. uo ]7¾˙ḿð,] ; h; ER E A Rd Ld AE do.... 843 
Tin ore and concentrate, total... 22222222 ccc clc ccc c ecce ecce eee eee long tons 2,602 
Il ⁰⁵⁰¹¹¹.wüAſ ³ ³ A ⁵³ ſſ ³ AA ³ A8 do 573 
Congo 1 Bone asl Sacha ORE MOMS Eats Pad EPOR PESCE NO END POSEEN RN do.... 550 
Ul iE CER Ad a wal cms oA. aa LA IM ee eee es do.... 514 
Zinc ore and concentrate, total... 2222 ccc cc cce cL c eccL lecce ecce ceca eee eee eee 54.622 
JJ ᷣ ⁵ ²Ä•! dd ð-y y y edd 24.198 
C ⁰˙ DET" nr LEE 10.974 
Finland. oc 2 d ou pcc semences Se Ep e me d eee see oe 8,685 

NONMETALS 
Asbestos: totaleco f. ⁵⁵0Q³WQQQA. 8 62.812 
S o1imũ;; ⁰ͥ d dd yd dd d cM E DE cu d 30,545 
%00C00öõê corn T. See KE 29.555 
Sulfur, elemental, all forms, totaaaaaaaaaaaaalalaannnnnnnnnndndSssssS 60.669 
FIE ³WAWAö2AA «ð«U dhe ⁵ðV e D ud e cta CLE D DE 51.932 
MINERAL FUELS AND RELATED MATERIALS 

Coal, anthracite and bituminous, total...............--.-.-------------- thousand tons. . 2,146 
United: States se ce we le oat ³-¹ A. ce Im ees eee eee do.... 1.304 


See footnotes at end of table. 
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Table 5.—Spain: Principal sources of selected mineral commodity imports, 
1968—Continued TOR 


(Metric tons unless otherwise specified) 


Commodity Quantity 
MINERAL FUELS AND RELATED MATERIALS— Continued 


Coal, anthracite and bituminous—-Continued 


West Germany... code 
%S mk; v mv A SE aal. 


s ioa 


1 Including alloys. 
3 Unwrought and semimanufactures. 


products, totalaall! 
States 


rrr X ——=— ꝗꝙ—ũĩſ:! - : : D 


2 renee ge ST est thousand 33 516 
FCC value, 1 $16,511 
tsp ie x TUE: PO 11,858 
SS A thousand tons 28,297 
hada guod s 0 ³ ED do... 005 
JJ ³ĩð KA see dE do 7,115 
J 8 do „511 
J ʃ-4ũ do 681 
vw qe quu A HE do.... 157 
V. Be o PEDE do.... 142 
„ ĩ⅛ðK do 65 
S (uĩ³ÄV eee 2 do 57 


COMMODITY REVIEW 


METALS 


Aluminum.—Spanish production of pri- 
mary aluminum exceeded 100,000 tons for 
the first time. Monthly output reached 
8,000 tons in May and 10,000 tons in Octo- 
ber. While production of individual com- 
panies was not available, the rising output 
was probably due mainly to expanding ca- 
pacity at plants owned by Empresa 
Nacional del Aluminio, S.A. (ENDASA). 
ENDASA capacity was scheduled to in- 
crease to 80,000 tons annually by 1971, 
from 47,000 tons in 1968. 

Imports of raw materials increased in 
1969, to 94,000 tons of bauxite and 215,000 
tons of aluminum oxide and hydroxide. 
Net imports of unwrought metal rose to 
25,000 tons, compared with about 10,000 
tons in 1968. Spanish consumption of alu- 
minum appeared to increase by nearly 30 
percent. 

Copper.—Rio Tinto-Patino, S.A. (RTP) 
continued work on its $77 million copper 
mining, smelting, and refining project in 
1969. Open pit mining of the Cerro Colo- 
rado deposit near Rio Tinto was expected 
to start in late 1970, while at Huelva, the 
smelter and refinery were scheduled to be 
operational by mid-1970. 

RTP was building two concentrating 
plants at Rio Tinto, one for copper ore 
and the other for gold- and silver-bearing 
gossan. The copper concentrator will proc- 
ess about 8 million tons of 0.8-percent cop- 
per ore annually. The precious metals con- 
centrator, a cyanidation plant using zinc 
powder for precipitation of metal, will 
process about 1.5 million tons annually 
of gossan containing approximately 0.07 


ounce gold and 1.5 ounces silver per ton. 
Reserves were reportedly $9 million tons of 
copper ore and 18 million tons of gossan. 
Copper concentrates will be shipped to 
Huelva for smelting, while gold and silver 
bullion will be produced at the concentra- 
tor. 

The new copper smelter at Huelva, 
which will process foreign as well as do- 
mestic concentrates, will have an annual 
production capacity of 55,000 tons of cop- 
per anodes. Capacity of the refinery will 
be 50,000 tons per year. Each plant may 
be expanded to an annual capacity of 
70,000 tons. A sulfuric acid plant with an 
output capacity of about 225,000 tons an- 
nually was also being built to process 
smelter gases. 

In La Corufia, RTP continued economic 
investigations of pyrrhotite-chalcopyrite de- 
posits at Arenteiro and Fornás. Preliminary 
data indicated reserves of 10 million tons 
of material averaging 0.76 percent copper, 
minable by open pit. 

In the foothills of the Pyrenees, a group 
of companies including Placer Develop- 
ment Ltd. of Canada was exploring eight 
sedimentary beds containing copper and 
lead. The mineralized formations were 
known to recur over a strike length of 70 
miles. Average metal content of samples 
collected from the concession area was 
about ] percent copper and | percent lead. 

Compania Espanola de Minas de Rio 
Tinto, S.A. (RTE), the major producer of 
pyrite, reported production of 17,361 tons 
of blister copper in 1969. The company’s 
smelter was located at Huelva. 

Exports of copper totaled less than 
18,000 tons in 1969, with crude forms of 
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refined metal continuing to account for 
more than 85 percent of the total. Imports 
of concentrate and matte were relatively 
unchanged from the level of 1968, but 
shipments from the United States fell off 
sharply. Ireland, Cyprus, Canada, and Italy 
were the main suppliers of concentrate, 
while Chile was the principal supplier of 
matte and blister. Imports of refined cop- 
per rose to 36,000 tons, largely obtained 
from Chile, Zambia, and Belgium. 

Iron Ore.—Despite increasing ore re- 
quirements of the domestic iron and steel 
industry, Spain continued to be a net ex- 
porter of iron ore in 1969. Exports rose to 
1,675,000 tons, 43 percent more than in 
1968, while imports rose nearly 65 percent 
to 978,000 tons. Most exports were destined 
for West Germany and the United King- 
dom, while the principal sources of im- 
ports were Brazil, Morocco, and Mauri- 
tania. Increased imports were expected in 
1970, but the trend in exports was uncer- 
tain although shipments to France were 
expected to rise. 

Domestic output of iron ore in 1969 was 
only 1 percent more than in 1968, but 
productivity appeared to increase substan- 
tially. As of April 1969, there were 71 op- 
erating mines, compared with 128 a year 
earlier; a 20-percent reduction in employ- 
ment was noted over the same period. 

Compafiia Andaluza de Minas (CAM) 
remained the Nation's largest producer 
and exporter of iron ore. A subsidiary of 
Compagnie de Mokta of France, CAM op- 
erates the Marquesado mine group about 
70 miles north of Almeria. Iron ore deliv- 
eries by the company in 1969 totaled 
1,772,273 tons, 13 percent more than in 
1968. Sixty-two percent of deliveries went 
to the home market, and the rest was ex- 
ported. Deliveries in 1970 were expected to 
rise to about 2 million tons, including 1.1 
million tons to Spanish steel companies 
and 800,000 tons to France and the United 
Kingdom. 

The Marquesado mine, with proven re- 
serves estimated at 50 million tons, pro- 
duces ore averaging 57 percent iron, 7.7 
percent. manganese, and 4 percent silica. 
Phosphorus and sulfur contents are very 
low, averaging 0.015 percent and 0.02 per- 
cent, respectively. In 1969 the mine had an 
annual productive capacity of 3 million 
tons of ore, but in order to utilize this ca- 
pacity, port facilities at Almería have to be 
increased. CAM planned to increase load- 
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ing capacity at the port to 3,000 tons per 
hour and to provide accommodations for 
ships of 50,000 deadweight tons. In 1969, 
loading capacity was only 1,000 tons per 
hour, and ships of only 18,000 deadweight 
tons could be handled. 

Compania Minera de Sierra Menera was 
probably the second largest producer in 
1969, with an estimated output of more 
than 600,000 tons. The company reportedly 
planned to increase output to 850,000 tons 
annually by 1972, including about 300,000 
tons of pellets. 

Late in 1969 the Government authorized 
construction of a 3.million-ton- per- year 
pelletizing plant at San Miguel de las 
Dueñas in northwest Spain. A 50-percent 
share in the venture will be held by Insti- 
tuto Nacional de Industria (INI), with 
minority participation by the Coto Wagner 
and Coto Vivaldi groups. Estimated cost of 
the plant was $46 million. 

Iron ores of León and Lugo Provinces of 
northwest Spain, of which those mined by 
the Wagner and Vivaldi groups are typical, 
include a minimum proved reserve of 100 
million tons and are relatively rich in 
phosphorous as well as in magnetite. Bene- 
ficiation research at the National Center 
for Metallurgical Research in Madrid indi- 
cated that magnetic concentration of Wag- 
ner and Vivaldi ore can yield a product 
containing 62 to 63 percent iron and 0.39 
to 0.50 percent phosphorous, with a recov- 
ery of 62 to 64 weight-percent. By treating 
the concentrate with sulfuric acid, phos- 
phorus content could be reduced to approx- 
imately 0.06 percent, with an acid consump- 
tion of about $0 kilograms per ton. 

Research was also being conducted on 
the extraction of copper from magnetite 
ores in Cala (southwest Spain) and of lead 
from iron ores in the northwest. Both 
metals occur in the ore as sulfides. 

Recovery of magnetite from processing 
of lead-zinc ores at Cartagena was expected 
to resume by 1972, at the Roberto concen- 
trator of Sociedad Minero y Metalürgica 
de Pefarroya-Espana, S.A. Production of 
20,000 tons of magnetite annually was pro- 
jected from 1972-75. Recovery during pre- 
vious operations (1959-67) had amounted 
to 170,000 tons. 

Iron and Steel.—Output of iron and 
steel continued to increase, but even with 
the gain of 18 percent in metal production 
compared with 1968, imports rose by more 
than 60 percent owing to unexpectedly 
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heavy domestic demand. Domestic con- 
sumption rose by 24 percent to approxi- 
mately 8.4 million tons and was expected 
to rise to 9.3 million tons in 1970. With 
rising world prices for raw materials and 
increasing costs of production in Spain, 
Government controls on steel prices were 
difficult to maintain and prices for some 
finished products rose much higher in 1969 
than the authorized increases of 5 to 7 
percent. However, Spanish prices remained 
below world levels, and there was no sig- 
nificant improvement in the cost- price 
squeeze experienced by the industry since 
devaluation of the peseta in 1967. 

Investment in the industry remained 
high, and production capacity for iron, 
steel, and rolled products continued to in- 
crease. Investment was estimated at $220 
million in 1969, and during the year, an- 
nual production capacity increased by 
about 1.5 million tons for oxygen-blown 
Linz-Donawitz (LD) steel and by half a 
million tons each for pig iron and hot- 
rolled products. Five electric steel furnaces 
also began operating. New capacity for 2 
million tons of crude steel and 1.5 million 
tons of hot-rolled strip was expected to be 
available in 1971. 

Spanish production of iron and steel con- 
tinued to be dominated by three firms: the 
state-owned Empresa Nacional Siderürgica, 
S.A. (ENSIDESA), and the private firms 
of Altos Hornos de Vizcaya, S.A. (AHV) 
and Unión Siderúrgicas Españolas, S.A. 
(UNINSA) . Production by these companies 
in 1969 was reported as follows, in thousand 
metric tons: 


AHV 


ENSIDESA UNINSA 
Pig iron. 1,230 1,432 512 
Crude steel 1,190 1.726 575 
Rolled products.. 1,310 * 1,600 NA 
Estimate. NA Not available. 


Imports of iron and steel items exceeded 3 
million tons in 1969, while exports totaled 
about 275,000 tons. Major imported items 
were scrap (1,237,000 tons), crude forms 
(927,000 tons), sheets and plates (550,000 
tons), and special steel products (95.000 
tons). Imports were expected to remain 
high in 1970. 

The Government decided to go ahcad 
with construction of a major new iron and 
steel works at Sagunto. The project was 
being studied by a special commission 
which included representatives of INI, the 
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Ministry of Industry, and the principal steel 
producers. The Government will reportedly 
offer 51 percent of the capital stock to 
Spanish investors and 49 percent to foreign 
firms, with the Government absorbing that 
portion of the total required investment 
not taken by domestic or foreign interests. 
The recommended level of production ca- 
pacity and investment was not known, but 
it was expected to be less than the 10-mil- 
lion-ton $3 billion project reportedly pro- 
posed in 1968. 

Pig Iron.—A fourth blast furnace was 
commissioned in 1969 at the Avilés works 
of ENSIDESA. The furnace has a hearth 
diameter of about 28 feet and a produc- 
tion capacity of about 500,000 tons of pig 
iron per year. Meanwhile, AHV dismantled 
four old blast furnaces in 1969, two at 
Baracaldo and two at Sestao; these units 
were apparently replaced by a new furnace 
with an output capacity of 3,000 tons of 
pig iron daily. At Verifia, near Gijon, the 
first blast furnace of the new UNINSA 
works was almost completed, and a second 
was under construction; output capacity of 
each unit was expected to be about $,000 
tons of pig iron daily. At yearend, annual 
production capacity for pig iron by the 
three major producers was estimated at 4.3 
million tons, of which ENSIDESA had 45 
percent, AHV 40 percent, and UNINSA 15 
percent. 

Steel. —In 1969, three more LD convert- 
ers were completed, and several more were 
under construction. ENSIDESA completed 
two 100-ton units and a continuous casting 
machine at Avilés, raising output capacity 
by 1 million tons to 2.5 million tons an- 
nually. AHV completed a third 70-ton con- 
verter at Sestao which, together with two 
36-ton units recently completed at Sagunto, 
raised the company's steelmaking capacity 
to 2 million tons annually. UNINSA was 
installing two 130-ton converters at Veriria, 
where the company hoped to develop an 
annual output capacity of 2.1 million tons 
of steel by 1972. Production of LD steel 
in 1969 included 1,044,000 tons by ENSI- 
DESA and 864,000 tons by AHV; compared 
with 1968, these outputs represented in- 
crcases of 49 and 43 percent, respectively. 

Other facilities under construction at 
the Laminación-Este works by ENSIDESA 
(with annual capacities in parentheses) in- 
cluded a hot-strip mill (1.5 million tons), 
pickling line (500,000 tons), shearing line 
(210,000 tons), galvanizing line (65,000 
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tons) , and electrolytic tinning line (135,000 
tons) ; all facilities were scheduled for com- 
pletion in 1971. AHV was also installing 
a blooming and slabbing mill at Sestao, 
with a capacity of 1.5 million tons annually. 


Lead, Zinc, and Associated Metals.—In- 
creasing productive capacity and domestic 
demand for lead, zinc, and associated me- 
tals was reflected in Spanish statistics of 
production and trade in 1969. 

Although mine output of lead was 6 
percent less than in 1968, partly owing to 
a drop in production of concentrates at 
Cartagena, output of metal by smelters of 
Sociedad Minero y Metalúrgica de Penar- 
roya-Espana, S.A. increased nearly 30 per- 
cent, possibly from utilization of ore stocks 
carried over from 1968. Peüarroya's output 
of metal in 1969 included 54,500 tons of 
lead and more than 2 million ounces of 
silver. Trade in lead remained negligible; 
exports increased but were still less than 1 
percent of domestic production. 


An increase of about 7 percent in mine 
and refinery output of zinc in 1969 was ac- 
companied by a 75-percent reduction in 
imports of concentrate and a 69-percent 
drop in exports of metal. Exports of con- 
centrate and zinc-bearing ashes and resi- 
dues, however, climbed to 11,662 tons and 
22,194 tons, respectively, with most going to 
West Germany and France. Real Compania 
Asturiana de Minas (Cie. Royale Astu- 
rienne des Mines (CRA)) remained the 
major producer of zinc, most of which was 
mined at Reocín and smelted at Avilés. 
Annual output capacity of the electrolysis 
plant at Avilés, operated by Sociedad Astu- 
riana del Zinc, was 65,000 tons of zinc at 
yearend 1969 and was to be increased to 
75,000 tons. At Cartagena, productive ca- 
pacity of Española del Cinc, S.A. was 
raised to 30,000 tons of electrolytic zinc an- 
nually, and an additional 10,000 tons of 
capacity was planned. The latter company 
produced 23,500 tons of zinc in 1969. 


Expansion and  modernization of the 
Santa Lucía lead smelter and refinery at 
Cartagena was nearly completed by the 
Pefiarroya firm in 1969. The plant will 
have an annual processing capacity of 
about 100,000 tons of lead concentrate, and 
annual output capacities of 65,000 tons of 
lead bullion and 75,000 tons of rcfined 
lead. Byproducts will include silver (997 
fine), antimony (regulus), copper, and ox- 
ides of arsenic and zinc. When the Santa 
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Lucia Plant is completed in mid-1970, the 
company will close the Pendrroya-Pueblon- 
uevo smelter in Córdoba. 


Output of lead and zinc concentrates 
from Pefiarroya’s Roberto mill in Carta- 
gena was 22,473 tons and 31,370 tons, re- 
spectively, in 1969. Silver content of the 
lead concentrate was approximately 25 
ounces per ton. During the year, the Rob- 
erto mill processed 1,759,000 tons of crude 
ore averaging 1.72 percent lead, 1.33 per- 
cent zinc, and about 0.4 ounce silver per 
ton. The number of open pit mines 
supplying the mill was increased to five in 
1969. Ore reserves at these properties were 
estimated to total 27 million tons, with a 
recoverable metal content of 273,000 tons 
of lead and 215,000 tons of zinc. Ten mil- 
lion tons of possible ore in underground 
mines, as yet unevaluated, may increase 
the figures for recoverable metal by $0 to 
35 percent. 

In the Linares-La Carolina district of 
Jaén, lead reserves at Linares properties of 
Empresa Nacional "Adaro" de Investiga- 
ciones Mineras, S.A., (ENADIMSA) 2 
member of the state-owned INI group. 
were estimated at 45,000 tons. This was 
sufficient for 9 years at the company's cur- 
rent rate of production. As of mid-1969, 
ENADIMSA operations had produced 51,000 
tons of mine lead. The company contin- 
ued exploration of "promising" deposits of 
lead and zinc around Linares, and of de- 
posits in Almería and northern Huelva. 


In the La Carolina area, Compania Mi- 
nero y Metalürgica Los Guindos, S.A. was 
reported to have discovered a rich vein de- 
posit of lead. The discovery appeared to 
be a hitherto-unknown 1,000-meter exten- 
sion of the vein system now worked by the 
Los Guindos mine. While metal content 
was not reported, the lead ores of this dis- 
trict are usually relatively rich, easy to 
concentrate, and contain appreciable 
quantities of silver. The Los Guindos com- 
pany, an important Spanish producer of 
silver and lead, operated a smelter at Má- 
laga with an annual processing capacity of 
at least 56.000 tons of lead concentrates. 


In other activities, a large arca contain- 
ing lead and copper was being explored 
south of the Pyrenees (see section on Cop- 
per) . Investigations of lead and zinc depos- 
its in many other parts of the country 
were being carried out by the Spanish 
Geological and Mining Institute, other 
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Government agencies, and private compa- 
nies in 1969. 


Mercury.—Production of mercury ore 
was close to the relatively high levels of 
1968, but the overall grade was considera- 
bly higher and resulted in a 38-percent in- 
crease in mine output of metal. Average 
mercury content of cinnabar ore (mostly 
mined at Almadén) rose to 2.6 percent, 
compared with 1.9 percent in 1968, while 
the average grade of arsenical ores mined 
in Asturias declined to slightly less than 
0.2 percent Hg (0.22 percent in 1968) . 


Reported production of metal was about 
8,000 flasks less than might be expected 
from the quantity mined, suggesting an in- 
crease in ore stocks. An increase in stocks 
of metal was also suggested, as production 
exceeded exports by more than 22,000 
flasks. Exports in 1969 were about 2 per- 
cent less than in 1968 and 17 percent less 
than in 1967. Compared with 1968, re- 
ported shipments to the United Kingdom 
increased nearly fivefold while those to 
West Germany, the principal buyer, rose 
by 18 percent. Shipments to East Europe 
also increased by 40 percent, while exports 
to the United States and Japan were. less 
than 30 percent of 1968 totals. 


Despite the decline in exports and fall. 
ing world prices, Minas de Almadén re- 
portedly planned to increase output of 
mercury to about 3,000 metric tons (87,000 
flasks) annually by 1972. The company 
was improving recovery systems at its me- 
tallurgical plant (four rotary Pacific fur- 
naces, each with a daily processing capacity 
of 100 tons of ore) and was intensifying 
exploratory work in its concession area, 
where five drilling programs are projected. 
The Almadén concession area (485, 000 
acres) includes parts of the provinces of 
Ciudad Real, Córdoba, and Badajoz. 


Arsenical mercury ores mined at La 
Pena (Mieres), south of Oviedo, were the 
second most important Spanish resource of 
mercury, providing about 105,000 tons of 
ore in 1969 and 80 percent of the mercury 
mined in Asturias. Producing companies 
were Minas de Soterraña, S.A. and Sociedad 
Astur Belga de Minas, S.A. The former 
company also mined arsenical ore at Pola 
de Lena, about 10 miles south of Mieres. 
The ore at La Pena has a lower content 
of mercury, but arsenic is also less abun- 
dant and the ore is easier to process. 
Arsenic occurs mainly as arsenopyrite at 


667 


La Pefia, and as realgar at Pola de Lena. 
Average contents of mercury, arsenic, and 
sulfur in ore from these localities was re- 
ported in 1969 as follows: 


Percent 
Locality 
Mercury Arsenic Sulfur 
(Hg) (As) (S) 
Pola de Lena 0.48-0.80 0.5-1.2 0.7-1.1 
Pefa........- .2-.5 .1-.5 .6-1.9 


Source: Vifia, R. A. “Estudio de nuevas tecnicas 


para el tratamiento metalürgico de los minerales 

asturianos de mercurio." (Study of New Methods for 

Metallurgical Treatment of Asturian Mercury Ores). 

M CUN de Ciencias", v. 10, No. 1; Oviedo, 1969, 
pp. 


Titanium.—Both production and im- 
ports of ilmenite declined in 1969. Imports 
dropped to 17,000 tons but were still well 
above the level of 1967. Ilmenite is mined 
in the northwest province of La Coruña. 


Dow-Unquinesa, S.A., the sole Spanish 
producer of titanium dioxide, was increas- 
ing production capacity at Axte- Bilbao. 
Capacity of the company's sulfatc-process 
plant was expanded to 14,000 tons an- 
nually in 1969, and a further expansion to 
20,000 tons capacity was scheduled for 
competion in 1970. 


NONMETALS 


Celestite.—Although not reported by 
official Spanish statistics, production and 
exports of celestite were increasing. The 
main stimulus appeared to be rapidly 
growing demand for strontium compounds 
by producers of color-television sets and 
ferrite magnets, especially in the United 
States. While U.S. imports of strontium 
minerals continue to be obtained principally 
from the United Kingdom and Mexico, im- 
ports of Spanish celestite have increased, as 
shown by the following tabulation, in met- 
ric tons: 


Source country 


Year 
United Mexico Spain 
Kingdom 
1967... 86 2.217 2.8568 
1968 —ʃgü 4.134 3,519 4,031 
1969 26i emen 3,764 19,415 2,043 


Sources: (1) U.S. Departmént of Commerce. U.S. 
Imports for Consumption, 1964-69. (2) Industrial 
Minerals (London), No. 27, December 1969. 

The celestite is mined at Montevive, sev- 
eral miles southwest of Granada in south- 
ern Spain. The Montevive deposits re- 
portedly contain 25 million tons of 
celestite-bearing material. Proved reserves 
include 2 million tons of commercial-grade 
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celestite, minable by open pit methods, 
and possible additional reserves of 6 mil- 
lion tons. Mechanized mining on a full- 
time basis began at the existing quarry in 
1969, and a second quarry was being pre- 
pared for production in 1970. The mine 
product is hand-sorted and crushed, and is 
guaranteed to contain 92 percent SrSO,. 
The shipping port is Motril, about 50 
miles to the south. 

Celestite was reportedly discovered at 
several localities in the vicinity of Vic, 
near Barcelona, but no information was 
available concerning economic potential of 
these deposits. 

Cement.—Output and productive capac- 
ity of the Spanish cement industry contin- 
ued to grow in 1969. Production averaged 
88 percent of total plant capacity and was 
sufficient to meet more than 99 percent of 
domestic demand. Total consumption in 
1969 was estimated at 16.12 million tons. 

About ] million tons of annual produc- 
tive capacity was added in 1969, and an- 
other 3.8 million tons was planned for in- 
stallation by 1972. 

Output of manufactured cement in 1969, 
by type and percentage of total output, 
was port!land (93.3), slag (2.5), white 
(2.0), pozzolanic (1.0), aluminous (0.4), 
and others (0.8). 

Wholesale prices for portland cement av- 
craged about $13.25 per metric ton, 
slightly less than the average for the pre- 
vious 5 years. About 35 percent of all ce- 
ment was delivered in bulk; the rest was 
in bags. 

Diamond.—Diamonds of industrial qual- 
ity were discovered southwest of Málaga. 
The stones, up to three-quarters of a carat 
in size, were found in Kimberlite during 
explorations for nickel in basic rocks north 
of Marbella. The prospecting group, in- 
cluding Canadian, Belgian, and Spanish 
Government companies, planned to build a 
pilot washing plant to test the economic 
potential of the deposits. 

Fertilizer Materials.—Phosphate.—Devel- 
opment of the large phosphate deposits at 
Bu-Craa in the Spanish Sahara was contin- 
ued in 1969, through Fosfatos du Bu-Craa, 
S.A. of Madrid, a company of the INI 
group. A contract was signed with Klóck- 
ner-Humboldt-Deutz A. G. of West Ger- 
many, for construction of a preparation 
plant designed to produce 3.3 million tons 
of concentrate annually from 5 million 
tons of crude ore. Part of the output will 
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be consumed in phosphoric acid, and ferti- 
lizer plants at Huelva operated by 
Fosfórica Española (a subsidiary of Unión 
Espanola de Explosivos, S.A. (UEE) and 
Cros, S.A.) and Interquimica, S.A., using 
sulfuric acid supplied mainly by RTE and 
Interquimica. 

RTE and UEE decided to merge in 1969. 
This move will consolidate under one 
management a significant part of Spain's 
production capacity for pyrite, potash, sul- 
furic and phosphoric acids, and manufac- 
tured fertilizers. Formal constituuon of the 
new firm, Unión Explosívos Rio Tinto, 
S.A. (UERT), was expected in 1970. 

Imports of crude phosphate rose to 
1,943,000 tons in 1969. Principal suppliers 
were Morocco (73 percent) and the 
United States (22 percent). 

Potas h. —Output of potash continued to 
rise, although exports fell nearly 20 per- 
cent below the 1968 level. Poland and 
Norway remained the principal buyers, but 
shipments to the United States were drasti- 
cally reduced and declines of 30,000 to 
40,000 tons were recorded for France, Italy, 
and the Republic of South Africa. 

Under the Second Development Plan, 
production of potash is slated to rise to 
925,000 tons in 1971. Most of the increase 
was expected to come from the Pamplona 
district, where the State-controlled com- 
pany, Potasas de Navarra, was doubling 
productive capacity. Concentrators under 
construction included a silvinite plant with 
processing capacity of 6,000 tons daily and 
a carnallite plant with processing capacity 
of 8,000 tons daily. 

In Barcelona, UEE was increasing out- 
put capacity of the Cardona mine and 
plant. Shaft haulage from the 1,020-meter 
level of the mine will be replaced by a 
4,100-meter conveyor system by 1972. Two 
concentrators, with a total processing ca- 
pacity of 3,500 tons daily, were in opera- 
tion in 1969, and a third, with daily ca- 
pacity of 5,000 tons, was planned. 

Fluorspar.—Although output of fluorspar 
in 1969 was virtually unchanged from 
1968, exports increased by 45 percent to 
nearly 202,000 tons. Exports to the United 
States and West Germany were 155,000 
tons and 34,000 tons, respectively. The 
major producer, Minerales y Productos De- 
rivados, S.A. (Minersa), increased output 
of wet filter cake about 3 percent, to 
110,000 tons, of which 83 percent was ex- 
ported to the United States and about 9 
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percent was sold on the home market. 
CRA recovered 8,886 tons of fluorspar 
(8,116 in 1968) from processing lead-zinc 
ores at Irun in Guipúzcoa. 

Domestic consumption of fluorspar for 
production of basic inorganic chemicals 
was 56,227 tons in 1968, a 32-percent in- 
crease compared with 1967 production. 

Pyrite and Sulfur.—Spanish production, 
exports, and consumption of pyrite contin- 
ued to rise in 1969. Although total output 
rose only 3 percent compared with 1968, 
exports increased by 23 percent and deliver- 
ies to the home market increased by an es- 
timated 10 percent. Exports of pyrite rose 
to 1,024,000 tons, while shipments of cal- 
cines dropped to 668,000 tons. West Ger- 
many—particularly the firm of Duisburger 
Kupferhütte A.G.—remained the principal 
buyer. 

The official export price was unchanged 
from the 1968 level (approximately $11.16 
per metric ton of RTE crude fines con- 
taining 48 percent sulfur, fo.b. Huelva), 
but actual prices were reportedly 5 to 8 
percent less. Effective January 1, 1970, the 
export price was reduced to the equivalent 
of $9.84. The official domestic price re- 
mained substantially lower, although it 
was raised to $7.56 from $7.17 on March 1, 
1969. 

Pyrite production in Huelva by RTE 
and Compania de Azufre y Cobre de 
Tharsis continued to account for most of 
the national output. Deliveries by RTE 
rose to 1,217,000 tons, while sales by the 
Tharsis Co. again increased, to 1,081,000 
tons, Both companies were expanding pro- 
ductive capacity. RTE was deepening the 
Atalaya open pit, and completed a new 
crushing and ore preparation plant with 
an annual output capacity of 1.2 million 
tons of pyrite in 1969. The plant capacity 
can be increased to 1.8 million tons if nec- 
essary. The Tharsis Co. continued prepara- 
tions to mine the Sierra Bullones, San Guil- 
lermo, and North Lode deposits from one 
open pit. Underground mining at Sierra 
Bullones was scheduled to cease by the fall 
of 1970. The company continued under- 
ground mining at the La Zarza deposit, 15 
miles to the northeast, where the use of 
trackless loaders and new crushing and 
hoisting equipment has boosted production 
by at least 25 percent. During the last 5 
years, the Tharsis Co. reportedly doubled 
output capacity while reducing employ- 
ment by 50 percent. Combined productive 
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capacity of RTE and Tharsis was expected 
to be at least 3.2 million tons annually by 
1972. 

Domestic consumption of pyrite for 
manufacture of sulfuric acid and other 
basic inorganic chemicals (1.56 million 
tons in 1968) probably exceeded 1.6 mil- 
lion tons in 1969. Output of sulfuric acid, 
which is based 90 to 95 percent on pyrite, 
rose about 4 percent to 2.09 million tons. 
A sharp increase in consumption of pyrite 
was expected by 1972, as several large pyr- 
ite-based sulfuric acid plants (totaling l 
million tons of new productive capacity) 
were under construction and planned in 
1969. Plants (with companies and annual 
capacities in parentheses) under construc- 
tion were at Huelva (RTE, $42,000 tons) 
and Axpe-Bilbao (Dow-Unquinesa, 47,000 
tons), while others were scheduled to be 
built at Huelva (Interquimica, 396,000 
tons) and near Barcelona (Barrau S.A., 
180,000 tons). 

New sulfuric acid plants based on 
smelter gases included a 50,000-ton unit at 
Cartagena, completed in 1969 by Española 
del Cinc, and a 225,000-ton unit under 
construction at Huelva by RTP. 

With large quantities of pyrite available 
on the domestic market at low prices, 
Spanish demand for crude sulfur is rela- 
tively small. Average annual requirements 
are 60,000 to 70,000 tons, mostly supplied 
by imports which are augmented by a 
small domestic output (8,000 tons in 
1968) recovered from smelter gas, lignite, 
and oil. Although domestic production re- 
portedly declined to 3,000 tons in 1969 and 
imports rose to 74,000 tons, recovery of 
sulfur at petroleum refineries was expected 
to increase substantially. A 15,000-ton re- 
covery unit was commissioned at Algeciras 
in 1969, and a 14,000-ton unit was scheduled 
for completion at Bilbao in 1971. 


MINERAL FUELS 


Coal, Lignite and Coke.—As of April 
1969, the number of mines and total mine 
employment in the solid fuel industry was 
reduced to 202 mines and 65,920 employ- 
ees, compared with 250 mines and 68,390 
employees in April 1968. Seventy-five per- 
cent of the output of the Asturian coal 
basin was controlled by the State firm, 
Hulleras del Norte, S.A. (HUNOSA). 

Due to increasing demand from the iron 
and stee] industry and electric powerplants, 
and the decline in domestic coal produc- 
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tion, imports of bituminous coal in 1969 
increased to more than 2.44 million tons, 
13 percent more than in 1968. The United 
States supplied 1,735,000 tons, or 71 
percent. The remaining tonnage was sup- 
plied by Poland and West Germany. In 
addition, 33,000 tons of anthracite was im- 
ported from the Republic of South Africa. 
Domestic consumption of coal and lignite 
was 14.3 million tons in 1969. 


Spanish consumption of coal by sector, 
in thousand metric tons, is shown by the 
following tabulation: 


Consuming sector 


Thermal powerplanta. .......... r8.296 4,628 
Coking plants. ................ 4, 200 4,752 
RailwaQeees r 200 24 
Iron and steel industry. ........ 550 400 
Patent fuel planten e 330 133 
Gas works. ..................- 80 33 
Other industry. /// -- 3.945 8,215 
(01AT ek. r 900 625 

CC ⁵˙ TAT 13,501 13.810 

r Revised. 


Source: Organization for Economic Cooperation 
and Development (OECD) (Paris). Statistics of 
Energy, 1954-1968. 1970, pp. 262-265. 


The two major steelmaking companies 
continued to account for most of the 
output of metallurgical coke. Production 
in 1969 by ENSIDESA and AHV was 
1,276,000 tons and 981,000 tons, respec- 
tively. 

Natural Gas.—In July 1969, Gas Natural, 
S.A. inaugurated in Barcelona its regasifica- 
tion plant for liquefied natural gas to be 
furnished by Esso Standard Libya, Inc. At 
yearend, however, the imports of gas had 
not yet begun, as the Libvan Government 
suspended deliveries pending an agreement 
on the price of the gas. 


Natural gas was discovered in northern 
Spain near Urbasa, in the province of 
Alava. The gas-bearing formation was 
struck at a depth of 7,150 feet and ex- 
tended to a depth of at least 8,650 feet.“ 


Nuclear Energy.— The firm Nuclenor 
stated that its 460 megawatt boiling-water- 
type nuclear power station at Santa Maria 
de la Garona, at present under construc- 
tion by General Electric Co., would start 
to generate electric power in the summer 
of 1970. 


Petroleum. — Exploration. — Exploration 
activities decreased markedly in Spain dur- 
ing 1969. Only seven wells were spudded 
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during 1969, compared with 16 in 1968. 
Seismic exploration was also decreased. 
Most efforts were concentrated in the Can- 
tabrian and South Pyrenean basin.5 


Since 1956, Spanish and other companies 
have spent over $160 million on oil explo- 
ration, but only American Overseas Oil 
Co. (AMOSEAS) and Compania Arrenda- 
taria Del Monopolio de Petróleos, S.A. 
(CAMPSA) have found commercial oil to 
date, Commercial production began in 
early 1967 from the Ayoluengo field, in Bur- 
gos Province, where reserves are estimated 
at 1.6 million tons. Production averages 
4,000 to 4,500 barrels per day at 37° API 
crude, yielding 25 to $0 percent gasoline.s 

Refining.—Spanish imports of crude pe- 
troleum, which increased sharply during 
1965-68 because of the rapid growth of 
the domestic refining industry, have be- 
come somewhat stabilized. Imports in 1969 
totaled 29.8 million tons, up 5.4 percent 
from 1968. The total cost of foreign crude, 
excluding freight, amounted to $390 mil- 
lion. The imports also accounted for a re- 
ported $40 million in business for foreign 
shipping companies. In 1969, 54 percent of 
Spanish crude oil imports came from the 
Middle East, 36 percent from Libya, 4 per- 
cent from Venezuela, and the rest from 
Nigeria, Algeria, and the Soviet Union. Ex- 
ports of refined products were valued at 
$110 million in 1969. 


Expansion of the Coruna refinery be- 
longing to Petroliber-Compania Iberica Re- 
finadera de Petróleos, S.A. was completed. 
It consists mainly of a 44,000-barrel-per- 
day distillation unit and a 105,000-barrel- 
per-day unifying-platforming unit? A 6- 
million-ton-per-year oil refinery is planned 
near Tarragona, to go on stream in 1975. 
Bids for building the refinery will be 
called later in the year according to 
Spain's Ministry of Industry. 

Production of refinery products was up 
7.8 percent to almost 28.4 million tons 
during 1969. 


3 National Coal Association. Foreign News Notes. 
No. 270, June 25, 1970, p. 2. 

* Bulletin. de l'Industrie Pétroliére. Nos. 1490 
and 1517, Dec. 23, 1969, and Feb. 4, 1970. 

5 Bulletin. American Association of Petroleum 
Geologists (AAPG). V. 54, No. 8, August 1970, 
p. 1444. 

i World Petroleum Report 1970. V. 16, pp. 125- 
26 


' Bulletin de l'Industrie Pétrolière. No. 1585, 
May 15, 1970. 
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Consumption of liquid fuels and of fuel 
oils by consuming sector, in 1967 and 1968, 
is shown in the following tabulations, in 
thousand metric tons: 


1967 1968 
Fuel 

Gasoline 1.828 2,161 
Kerosine 2 218 
Jet fuel 1371 546 
Fuel oi[lsss 11,490 18,781 
Liquefied petroleum gas 892 1,024 
Refinery fuel.............. *1,000 1,250 
Total... lea RYE 15,831 18,980 

Fuel oils, by sector: 
Thermal powerplants....... 2,147 2,602 
Gas works 210 300 

Transportation: 
ighway............. 8,007 3.614 
Railroad... ........... 898 1,010 
Inland waterways...... 931 2,165 
Industry,. esie 8,472 8,050 
Other oe 826 1.040 
Total... oae ER RES 11,490 18,781 

* Revised. 


Source: Organization for Economic Cooperation 
and Development (OECD) (Paris). Statistics of 
Energy 1954-1968. 1970, pp. 262-265. 

Inland consumption of all finished petro- 
leum products increased by 13.4 percent in 
1969, to 21.1 million tons. 


G8 Google 


The Mineral Industry of Sweden 


By J. B. Huvos, 1 F. L. Klinger, and Bernadette Michalski 


Sweden's output of minerals, metals, and 
petroleum products continued to grow in 
1969. Mine output of copper, lead, and 
zinc was substantially higher than in 1968. 
The massive production of iron ore, Swe- 
den's principal mineral export and a main- 
stay of supply for West Europe's steel in- 
dustry, set a new record high despite a 
strike that idled the mines at Kiruna in 
December. Production of tungsten and 
fluorspar at the Yxsjóberg mine was ex- 
pected to resume in 1971; the possibility of 
producing vanadium from  titaniferous 
magnetite at Taberg was being investi- 
gated. 

Smelter capacities for aluminum and 
copper were increased, and several new 
plants for recovering sulfur from sulfide 
ores were under construction. Production 
and consumption of steel were at record 
high levels, and the ratio of alloy and 
high-carbon steels to total steel output (27 
percent in 1969) remained the world's 
highest. Increasing efficiency of mine and 
plant operations, and innovations in metal- 
lurgical practice, continued to raise pro- 
ductivity and to improve the competitve 
position of Swedish materials and technol- 


ogy. 


AB Svenska Metallverken, the only Swed- 
ish producer of aluminum and the major 
processor of nonferrous metals, was ac- 
quired in 1969 by the Grängesberg iron 
and steel concern. Important cooperative 
agreements were also made by the Grän- 


gesberg Co. with other large producers of 
steel, such as AB Svenska Kullagerfabriken 


(SKF) and Stora Kopparberg Bergslags AB 
(SKB). Reorganization and expansion of 
production facilities for pyrite, sulfur com- 
pounds, and fertilizers was continued by 
Boliden Aktiebolag. 


In the energy sector, Oljeprospektering 
AB (a Swedish consortium of Government 
and private companies) was formally con- 
stituted and began prospecting for oil and 
gas. The Oljekonsumenterna (OK) cooper- 
ative announced plans to build a 4-mil- 
lion-ton petroleum refinery near Góteborg. 
Delays were encountered in completion of 
Sweden's first large nuclear powerplant at 
Marviken, but 11 other plants were under 
construction or planned in 1969. The Gov- 
ernment continued efforts to economically 
exploit the large but low-grade deposits of 
uranium at Ranstad. 


PRODUCTION 


Preliminary volume indices of produc- 
tion for different sectors of the Swedish 
mineral industry in 1969 and final indices 
for 1968 were as follows: 


(1959 = 100) 
Industry sector ———————— 

1968 1969 
Iron ore mning E EE 1187 190 
All mining and quarry ing 1174 178 
Primary metalsssss .. r 196 212 
Nonmetallic mineral manufacturing. * 185 191 
Products of coal and petroleum . 320 350 
All industry... ....--------------- r 179 194 

Estimate. r Revised. 


Source: Central Bureau of Statistics (SCB), Stock- 
bolm. Statistiska Meddelanden. I, 1970: 29; p. 1 (8), 
July 17, 1970. 


The indices primarily reflect increased 
output in 1969 of iron and copper ores; 
steel, aluminum and copper; and petro- 
leum refinery products. Output of copper 
ore increased about 2 million tons because 
the Aitik mine had a full year's produc- 
tion. An estimated 1.5 million-ton loss 
in iron ore production resulted from 
the Luossavaara-Kiirunavaara AB (LKAB) 
strike in December. The published indices 
for nonmetallic mineral manufacturing in 
1969 seem not to be borne out by avail- 


! Foreign mineral specialist, Bureau of Mines, 
Washington, D.C. 
? Physical scientist, Bureau of Mines, Washing- 


ton, D.C 
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able production statistics, although the fig- 
ures are tentative. The increase in petro- 


leum processing was leveling off, as most tinued to expand. 


Table 1.—Sweden: Production of mineral commodities 1 


(Metric tons unless otherwise specified) 


new refinery capacity was completed in 
1968, but the petrochemicals industry con- 


Commodity 1967 1968 1969 
METALS 
Aluminum, primary d „„ 33,441 55. 800 66,800 
Arsenic, lll E 20,200 21,100 16. 500 
FFſfhnul -» uiua M RD iE e 80 NA NA 
Co /!!! wh d ß eb ea 3 08 NA 
0 
M ine output, metal content. ......... L2 LLL ecl ll cL cell ll... 15,285 18,200 25,200 
rii, cR pr M 1,572 200 1,800 
e$ qc C ose eee d 181 400 |  ...... 
Refined: 
Feen 47.691 46,700 51. 800 
God Of which derived from scrap........................... 15,498 18,824 18,702 
Mine output, metal content troy ounces.. 60,668 49,787 42,810 
Metal, including alloy do.... 117,446 106,097 118,957 
Jron and steel: 
Iron ore and concentrate: 
Ore, direct shipping thousand tons.. 22,450 26,632 26,883 
onen eoo ER rwr b RERE do.... 5. 887 5, 788 6.802 
C PT do.... 28,3937 82,420 83,185 
Roasted pte. NA RO MEUSE ETE 0.... 264 193 NA 
Pig Won. ou occ ess cos ( 8 do 2,362 2,495 2,529 
Sporn d ð ³ do 152 152 179 
Ferres, 8 do 209 230 247 
Steel: 
IIII/üüü a ³ ⁰ ewes ad do 4,483 4,456 4,612 
FI a ae ͥͥ ⁰⁰⁰ Us c mM D 8 8 286 583 647 
Castings -s ote ee cece cee 49 56 67 
Total crude steel do 4.768 5. 095 5,326 
Alloy and high-carbon 8teel.....................- O... 1,141 r 1,304 1,454 
Steel semimanufactures: 
Bars, rods, sections. do.... 1,548 r 1,630 1,678 
Plates and sheets do 1. 008 z 1,078 1,150 
RA ah a EE cua E E ³ĩ LE 8 do.... 494 529 610 
Rails and accessories do.... 48 88 51 
Seamless tude „ do 204 218 236 
e . Oe LOL E EE E do 143 * 142 127 
uod Total semimanufactur ess do 8,440 z 8,635 8,852 
Mine output, metal eontennek k 73, 600 72, 000 80,000 
Metal, ; ðVA EN Wade au e 42,000 41,900 42,100 
Manganese ore (13 to 15 percent Mn)..........................- 18,814 11,700 , 800 
Selenium, elemental............................ 3 er 85 e 90 
eileen. elemental < cet ees he se ee ee ee eau See 8,922 8,200 9,700 
ilver: 
Mine output, metal content........... thousand troy ounces.. 3, 455 8,524 8,683 
Metal, including alloy. do.... 4.173 688 6,858 
Titanium metal.......................- nugas C. e e Site 45 NA NA 
predium oxide , e 63 70 TO 
nc: 
Mine output, metal content. 81,821 81,800 90,100 
DE Clinker (70 to 75 percent .Zn)_....-.....--.---------------- 29, 600 29, 500 29, 500 
ther: 
Ores and concentrates value, thousands $164 NA N 
Ashes and residues containing nonferrous metals * 14,800 t 14,900 13,100 
NONMETALS 
Cement, hydraulic (excluding clinker)............ thousand tons.. r 8,902 3,912 8,958 
J ↄꝑõQHAAATfk0kſ00 E A ENE E 17,890 16,800 18,500 
Cleve 
Pire clay. 3333 ⅛ TI D AA 8 191,221 69,400 44,500 
olin: 
Crüdé loc coo decimus usce Rame eee aud d 29, 055 27, 600 23,900 
Ä ˙]˙ĩ51b61 trae te toe ee ee 8 1 100 4,800 
Other (klinkerlerà). ou ones ew eee ete | lees 42,900 49,700 
Diatomite: 
!ö»§ÜẽĩÄũ◻ñ %⅛ dl sd ELE ]˙ 5m ꝛĩ 2 E 2 8,752 e 8,000 e 38,000 
J11111«ô; ͤ Vʃ.. k—! a Mel M DE 517 500 600 
Hö? r ] ⁰i¹u xz mr ð- 8 r 85,572 27,800 88 , 300 


See footnotes at end of table. 
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Table 1.—Sweden: Production of mineral commodities 1—Continued 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 
NONMETALS—Continued 
Fertilizer materials, manufactured: 
Nitrogenoas?k7 4 thousand tons 271 298 NA 
hon tic: 
homas slag, gross weight. do.... 61 74 NA 
A. 8 do 380 414 NA 
Other, including mix dd do 787 792 NA 
Graphite, all gradeeennnrernn Lc Ll cL LLL L2 ll ll. l.l. 45 NA NA 
Lime (quicklime and hydrated lime).............. thousand tons 921 r 810 810 
Pigments, natural mineraaa lkw 1,404 1,200 1,200 
Pyrite and pyrrhotite (including cupreous): 
Gross weighte ccc ll cllc eee eee eee eee eee 482 , 500 474,400 495,200 
Sulfur content... ns. qui meii a aa 246,000 250, 500 266, 200 
Quartz and quartzite: 
In block thousand tons 65 72 80 
GG.... ⁵wm . mca iL M E do 1,226 1,278 1,268 


Stone and gravel, not elsewhere specified: 
Dimension stone: 


Unworked: 
Limestone and marble.............. thousand tons 120 e110 NA 
Granite and gneiass_____.......--.-..----.--- do 148 e 150 NA 
Other, including slate. ...................... do.... 176 * 965 NA 
Worked, all types do.... 211 197 190 
Crushed, ground and other: 
Dolomite: 
Crude. ciL.2stlldeb2rr2l RN t DLE do.... 263 288 291 
PRIORE PRES) CAD 8 O.--- 58 51 45 
Limestone and other calcareous: 
For cement, lime, and flu do.... 9,772 10,391 8,923 
Hf POTERE do.... 417 402 454 
Granite and gneias ss do 7,862 5,646 4,825 
CHOP SAN heh idee oo ³ LE do.... 872 
Sulfur: 
Elemental (recovered from oil shale) .......................- 2,101. — uuum ——— es 
Sulfuric acid (100 percent) and oleum....................... 603,394 632,015 648,000 
Tale and steatite. oo oe oo eeu r 25, 189 283,700 28,400 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all graden thousand tons 11 20 22 
Coke: ? 
COS OVE. ß eee heehee do.... 508 523 e 530 
T MEE DEP PPS cols 499 493 e 485 
Peat: 
For agricultural uses „ do.... 115 100 NA 
rr ðW / ⁰⁰¶ deu MuS do 25 25 NA 
Petroleum: 
Oil shale: 
FPS ³˙¹AwAà ³ AA ud do 307 NA NA 
For other ue s do 420 448 246 
Refinery ducts: 4 
Gasòline. o a ß dU LL eh do.... 799 1,180 1,254 
Kerosine, jet fuel, white spirit. do.... 109 32 207 
Distillate fuel oilw“T7Nc“.ß dd „ do 1,481 1,989 2,791 
Beda tel ott SAMEDI ⁵¼ͤͤũdͥdrt.-. 8 does 0 4.461 4. NA 
uefied petroleum gases Oc... 
Lübnada  - o c ET 40 78 1.298 | 69 
M ete a ede 8 do.... 740 1,000 
TOC ete. coe cl crete oe e EL eee do.... 5,897 8,955 10,304 


* Estimate. t Revised. NA Not available. 

! According to information available August 1970. 

2 ss don neua small quantities of metal derived from scrap; up to 1 percent for aluminum and up to 2 per- 
cent for lea 

3 Source: Organization for Economic Cooperation and Development (OECD) (Paris). Statistics of Energy, 
1954-68, pp. 226-229. . 

* Source: Organization for Economic Cooperation and Development (OECD) (Paris). Oil Statistics—Supply 
and Disposal (1967-68). 


676 


MINERALS YEARBOOK, 1969 


TRADE 


Mineral commodity trade constituted 
about 20 percent of Sweden's total trade, 
or $2,400 million in 1969. The unfavorable 
mineral trade balance created a $408 mil- 
lion deficit in 1969, compared with $376 
million and $533 million deficits in the 
previous 2 years. During 1969 mineral 
commodity exports were valued at $1,002 
million, increasing by 10.6 percent over 
1968. The major growth was recorded in 
the metal industry. In value, iron ore ex- 
ports increased by 10 percent to $238 mil- 
lion, and exports of iron and steel rose to 
$510 million, compared with $448 million 
in 1968. Exports of nonferrous ores and 
concentrate increased by 14 percent, to 
more than 320 million. Most nonferrous 
metals registered sizeable increases; how- 
ever, exports of copper (valued at $108 
million) and aluminum (valued at $29 
million) reflected the largest gains over 
1968. Petroleum product exports declined 


by more than 15 percent to $48 million 
from the 1968 level of $58 million. 

The value of mineral commodity im- 
ports increased by 9 percent over 1968 to 
$1,410 million. About 89 percent of this 
value was attributable to crude petroleum 
and petroleum products, the latter register- 
ing a small decline in 1969. The value of 
steel imports increased by 88 percent, to 
nearly $327 million in 1969. Steel imports 
exceeded exports for the first time since 
1966, but the high proportion of quality 
steels in Swedish exports resulted in an ex- 
port surplus of about $20 million. 

The bulk of Swedish trade was con- 
ducted with the European Free Trade As- 
sociation (EFTA) and the European 
Economic Community (EEC). Mineral 
commodity exports to these areas were val- 
ued at $468 million and $439 million, re- 
spectively, in 1969; the corresponding val- 
ues for imports were $477 million and 
$471 million. 


Table 2.-Sweden: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS 
Aluminum, metal, including alloys: 
S8S8S/ͤĩͥĩÄð³UN⁴³³AA.A.......ö.ĩ ]⁵ùüi y k- aE PE e ER 1,451 
Unwroüght. el et un i ste eae ĩðͤ2 y EE E aaa , 887 16,108 
Semimanufactures. .. LLL LLL „ 18,630 18, 
Arsenic, oxide and acidusd dds 17. 285 14,486 
Copper: 
Ore and concentrate 2,588 980 
Metal, including alloys: 

a Y o PO tee eee LM ae eee 1,016 933 
Unwrougħt. e AA K 87. 059 81,885 
SemimanufactureS. ... LLL LL Lecce eccL c cae cec eee eee ee eee err 026 87 , 097 

Iron and steel: 
Iron ore and concentrate, except roasted pyrite. ......... thousand tons 23 , 067 28,775 
Roasted ppi aumdnmmhauarasu am RASNGUJME GE ed 0 ..- 299 271 
Metal: 
Serap Qui NA AE E ⁵ E —l E do.... 17 19 
Pig iron, including spiegeleisen h do.... 189 100 
Fer ³ do 50 
Steel, primary fſorrmmzm·aa c ccce c eee cec a eee eaae eere do.... 56 61 
Semimanufactures: 
Bars, rods, angles, shapes, section do 883 415 
Universalis, plates and sheets... ......... - Lll ecc cc cce e e. do.... 569 675 
Hoop une”... 8 do 44 55 
Rails and accessories do.... 13 6 
NV ra EINE S ROM aa lend ee ERE rete ones meta aÉ do 50 54 
Tubes, pipes and fittinnggssʒʒ ll lll... do.... 186 231 
Castings and forgings, rouge ece 1 2 
Total semimanufactures. ...... sss do 1,245 1,387 
Lead: 
Ore and concentrate... 2 Lc „„ 85,922 48,6508 
Metal, including alloys, unwrought_.-...........-...----------------e 18,838 18,672 
II D y a Ea re e 968 2,598 
Magnesium metal, including alloys, sera 884 168 
Manganese ore and concentratt Lc cc ccc eec ccc cae eec ce aeree eren 4,824 8,089 
Nickel metal, including alloys: 
SOTADio f o ũ ͥͥ AAAAſͥͥͥã iN UE Le Lal Lr Re EE 181 650 
UAB ll y 464 485 
Semimanufacture s 1,296 1.808 


See footnotes at end of table. 
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Table 2.—Sweden: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 
METALS—Continued 
Platinum-group metals and silver: 
Waste and swee ping value, thousands $2,939 $3,882 
Metals, including alloys, unworked or partly worked: 
Platinum-group 7 ;: 8 do $255 $2 
IIC Ren c Oiza $3,605 $9,235 
Silicon, elemental... ]7Ü w ku“ßu,,ſſſſſſũ y E Gau uad ere 1,013 7,471 
Tin metal, including alloys, unwrought.......-..-.-..--.....---- long tons 70 198 
Tungsten: 
Ore and concentrate. ........ 22 LL LL LL LLL Ll LL LLL LLL ee ee eee 44 447 
Metal... 20.28 T8 160 112 
. and thorium metal, ineluding alloy value, thousands 8989898 ew 
inc: 
Ore and concentratt·e0Mk„k ee eee eee ecce ee 127, 575 141,708 
Metal, including alloys: 
357) ] ² ⁵ ĩ AAA RERO S eS Ee 1,023 1,364 
U d and semimanufactureeee s 454 653 
Other: 
Ore ideen ee ] ⅛-UV --- 88 140 
Ash and residues containing nonferrous metals 71,618 18,228 
Metallic oxides, ordinarily used for paints, n. e.. 22222 748 400 
Base metals, including alloys, all forms. .......................-. l.l... r 268 171 
NONMETALS 
Abrasives, natural, n.e.s.: 
Pumice, emery natural corundum, ete——ꝛ— value, thousands. . $42 $3 
Dust and powder of precious and semiprecious stones do.... $175 $12 
Grinding and polishing wheels and stones 2,030 2,475 
Cements << G(ê“ hf mmm. h ome ecc y cance ME EAS EE 76,628 4,547 
/%0%öC[ö[ͤ ¼ mrwͤ ð ß: ß wt ß MED PE 8,941 2,174 
Clays and clay products (including all refractory brick) 
%% ²ĩ a ee ect d k 8 1,236 2,679 
Producta: 
Refractory (including nonclay bricks) ............................. 81,187 30,044 
jNonrefractory mo pL Rc y 82,418 82,048 
Diamond: 
Gem, not set or strun gg value, thousands. . $231 $357 
Industria]. oui o ⁰y⁰ mw eek p LUE ees do.... $57 $39 
Feldspar and fluorspar._....-...--------------------- eee eee ee 14,815 14,875 
Fertilizer materials, manufactured: 
Ning « ] y d meh  aaa 58, 546 85, 688 
Phosphatic, Thomas slaggggggggsss 24,718 32,680 
Other, including ü lll. ec wessentdqe de 16,801 438 
Graphite, r i EP ERO , ĩ S QUAD ON NM MEN 157 48 
Pyrite, gross weight... so ce e ess beet a cR MEE 89,506 41,622 
Stone, sand and gravel: 
Dimension stone, crude and partly worked: 
Granite, gneiss, sandstone, eee 110,684 145,123 
Marble and other lee K . Gen ONSE 65 5,927 
Slate Pepe PIE eee a eA 1,650 2,609 
Dolomite, chiefly refractory grade 4,649 9,421 
Gravel and crushed stone 774,801 800,981 
MCBONE. uL coss nu Y RE ·³¹wWſddddd 594,265 472, 480 
Quartz and quartzite 44944 «„%' 100, 561 104,146 
Sand, exchidin metal bern y 39,681 38,053 
Sulfuric acid, including-oleumi- / ³o¹w¹A . dq e i ene C Ld 82,335 65,338 
Tale and steatite 34% Rum Cp am eme mE M eS RE MIN 88 3,823 4,114 
Other nonmetals, n. e. s.: 
Mineral mates re eenaR AREE RR EASY 4,117 14,908 
Slag dross and similar, not metal bearing 68,148 59,749 
Chemical elements and inorganic acids ꝶz hh 23, 803 19,641 
Inorganic bases 4... ⅛ —TDG—F—T—T—:.:!.!. seueseee EE 9,688 22,123 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all des, excluding briquetnnnnn LLL Llc Lll ll lll lle... 756 804 
Coke, including iges, nbc edocs C Om dE 8,503 8,602 
Hydrogen, helium and rare gases_.__........--.-------------------------- 425 208 
Peat, including pest briqueli.. ² ] ꝙ emm Mus RUE D erae EE 14,053 16,620 
Petroleum refinery producta: 
%% ͥ¹A⁶ᷣͥ Sod eit wae Eau eie qu pe y EE Md 216,147 518,812 
Kerosine and jet fuel....... 2... 2.22 2-2 LLL clc LLL c LLL eee 7,804 109,559 
Distillate fuel Ol ecco . ß ense ath sa as aL a a 185,474 401,317 
,, ß . . IE EN Reda Y 241,573 605,322 
Lubricants >n bo cu eae it eh tes Sac y DAN E 45,606 58,442 
Other, including liquefied petroleum gases 57,997 58,619 
C000 p ond, iu dc nuni mic M LM Ei ae 810,601 1,752,101 
Mineral tar and other coal petroleum or gas derived crude chemical! 37,496 26,598 
r Revised. 


1 Includes cast iron and shot, grit, sponge, etc. of iron steel. 

2 Mostly zinc oxide. 

3 Mostly chlorine and hydrochloric acid. 

* Mostly caustic soda, caustic potash, and artificial corundum. 
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Table 3.—Sweden: Principal destinations of selected mineral commodity exports, 1968 
(Metric tons unless otherwise specified) 


Commodity Quantity 
METALS 
Arsenic oxides and acids, total... 2.222222 ee n) 14,486 
United States )J VA . 8 7. 865 
United Kingdom... i. TT ß 4,011 
Copper: ! 

Unwróught, total- ]¾ ¹w ꝛ c ðĩͤ ðè K 31.385 
A/ o ee a onthe =- E EL 10,144 
Netherlánds .,; e 2 o acd Sce is M LL meiste 7,501 

Semimanufactures, totallll!“.thl0]1!n]llugj˖ eee ee ee eee eee eee eee 37.097 
United StateS. o l0 ĩõĩ«r%iB y y y 14,759 
Denmark- ]⁰]˙;˙ ee ͤ ͤ yy kk yd y dd y 10,390 

Iron and steel: 

Iron ore, total. Aou licec ees idu E LL De MT ir uisu EM LE thousand tons 28,715 
rr ]ðƷeũ y ATP RARE RS do 12,833 
Belgium-LuxembournnnꝝaunͤnůꝛU[kP U!HRTH!H H cce en ne eee ee enews do.... 7,893 
United Kingdom. dd ERE dE EET de ve do.... 4,850 

Semimanufactures, total 2: LLL LLL LLL ccce ecce ee ee eee ee eee eee do.... 1,337 
United n ˙—ooyf ⁵³ - eu ed ass Sai do 198 
Ur ³ ow. ³¹¹A A ³»V—¹A ees Coes LM LL ELE do 188 
Denmark .—- 2-5. 52.22 ]f½!f!fꝗßꝗXT20bcsʒs ys ante Sie 8 do 155 
/ ͥ ³ĩ³·—õäoↄ0O—wm̃ꝗ ²˙m 7]⁊ð d dyzmm y kms oe Ae E e ES 9898 119 
JJ ͥ 0 ¹5¹ ͤ dd theme ese ⁊ð K a eee 0.... 85 
f ] ”i.. ⁵⅛ðU] ði ⁵ ² Ite uui dM ah E UI Ld do 75 

Lead: 

Ore and concentrate, total. ...............- darc Tr ee ELE FALE ÉL IRE 48,508 
West % os bose eure Rumes UMass ðʒM EE ame ccs 44,333 

Unwrought. r . 8 18,672 
! asi se ie ² wm ð dd we MC y ee tae E 5,316 
nnn - ad ð y Ee M Mme 1, 864 
FI ]⁰Ü¹ eL A RII ͤ ⁊ꝛ mgx; ð K 1,608 
United: States- oo Fs c o cera ͥ ⁵ Na au ed A ELLE 1.510 

Silver, unwrought, totaaaaaaaalELk!!“!“l c2 222222222222. value, thousands $9,235 
United, Fingdlſſſsaseae —h aca mL do 35.204 
West Germany id ³ ³ h ĩðW S ³ ⁰⁰⁰Zy A eti E era ATA do 32. 990 

Zinc ore and concentrate, totlalllllllu¶◻ „ 141,703 

Bum übern. ⁰ dd sad RE 41,878 

% ³VA„/dyyhhhrhhhhhhhhhhyhſhh%hhhhhhh 8 87,046 

NOPWRV Lo nienieccmus deg ete de cesta eee cee eas eae LE ee nese Le 31,841 

NONMETALS 

Gravel and crushed stone (including limestone, quartz, and quartzite), total thousand tons 1.378 

West Germany- õ ˙«́[᷑ę ] 0... mum ». ]⁊ð w: mv ⁊xvw¾r myyß 8 do 709 

Denmark tae coe Sb ³A ⁰o0BB r ß ⁵ ELE uA do 376 

Ill o mu ³ a ae E oc la ĩðVAAd hy 8 8 238 

MINERAL FUELS AND RELATED MATERIALS 

Petroleum products, total... ........:: LLL Lc Lll LLL Lll LLL cL cele LLL ALL ll ene ee do.... 1,752 
lb oo n ð -uͥ r e amu MER Edad qe du do.... 152 
NOPWBV. LC se ieee eins Le Ü f s yy O... 609 


! Including alloys. 


Table 4.—Sweden: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS 
Aluminum: 
Bauxite and concentrate s 49,120 41,045 
Oxide and ard y iE 86,341 143,751 
Metal, including alloys: 
Scrape a pp pp ß ñ e d Lim ria 1,091 2,138 
Unwrought Se ce tee ect K ee LUE 88 29,654 24,835 
Semimanufactures. ...... Ss 25,395 26,079 
Chromium: 
Geoff 8 140,718 149 , 437 
Oxide and hydroxide... 2.2. 222222 LLL LLL ee eee eee ee eee eee ee 1,877 5,252 
Cobalt oxide and hydroxide. ..................-. 2. LL Lll LL cle LLL LL Le Ll ñdm B 6 
Copper: 
Ore and concentrate... 222.2: 2-2 c Lc ccc c clle calc ee ecce acere ceras 62. 725 46.263 
Ill ͥ ⁰˙Ü¹¹mmAAA ⁰ A 17.751 18, 885 
Metal, including alloys: 
HJ! ˙¹²»uàͥͥ / ˙¹ͤ¹ ⅛ ⅛ͤ : 5]5 ] ẽ mmm ⁊ m M eee Rug p E 6,837 9.572 
)))!!! ³¹1Aw¹ A ð v PM E EN CS EE 66,958 80,683 
Semimanufactures. ... LLL LLL ccc cllc ccc c 22a cce ccce casarse ac 18,599 18,803 


See footnotes at end of table. 
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Table 4.—Sweden: Imports of mineral commodities—Continued 
(Metrie tons unless otherwise specified) 
Commodity 1967 1968 
METALS— Continued 
Iron and steel: 
Ore and concentrate, except roasted pyrite. ........... 2 c lc lll l.l... 8,8376 81,658 
FU ² ͥ ůꝶĩy dm :::: ß / teas EE 8,828 5,185 
Metal: 
PaE Uf i Se ðꝙ¼mn m; mw. ⁊ xxx 94,455 194,126 
Pig iron, including cast iron ,........... 2... eee i 278 , 082 
Ferroalloys 37 T0000 ĩ ead 62, 289 85, 680 
Steel, primary ſoruzuqm3zmuʒeeed‚.l◻ LL Ll eee 11,171 14,420 
Semimanufactures: 
Bars, rods, angles, shapes, and sections 282,791 826,926 
Universalis, plates, and sheets 664 , 886 694,712 
Hoop and stripe... ß ß 55,234 60,698 
Rais and accessor ien 7, 205 6,540 
) V 8 16.241 17,8358 
ruben . eos ieee de eeeecew eee 179 ,572 191,099 
Castings and forgings, e ꝶlt : 6,249 
Total semimanufacturee ns 1. 209, 482 1,808,582 
Lead: 
ENRICHED ⁵]ð )ſJõͥõͥͤ ³ðVA—AW3A ĩð2A eects er aue 1,586 1,591 
Metal, including alloys: 
wrought NEU RN a tea I NE tuc tn pM MO em 7,694 6, 468 
Semimanufacture s 1,518 " 
Magnesium metal, including alloys: 
Unwrought, including sera 106 657 
Semimanufactures........ cL ccc ccce cL cce cce LL cea ceca eec ec ea saec 102 128 
Manganese: 
re and concentrattteuuʒl᷑ũk cca eee eee 108,332 87,414 
xides . Lac s epus c aM ee ie EE Me I 620 1 
( ˙ So ie SL cece ctas Re PRA Ed cose 76-pound flasks.. 1,189 8,974 
Molybdenum: 
Ore and concentrate. |... 2.2.2 2. LL c cc Lc cel clle cele cL ce eee eee 8,469 4,896 
Metal, including alloys, all forms. ...................... Ll ll lll... 29 
Nickel: 
Metal fachading alioya; 00000000 da od 
e nclu alloys: 
õã0é³ dd E SA era EE 1,880 2,178 
Unsrought 77! ⁵⁵— OC HUMEUR 12, 676 8,984 
Semimanufacture s 88 986 
Platinum-group metals and silver: 
Ore and concentrate. value, thousands 3286 $1,958 
Waste and sweepingnsns gs do.... $484 ,058 
Metals, including alloys, unwrought or partly worked: 
F | o a EE E E Lt ME value, thousands.. $1,582 1,776 
H 2 oth os oa a e tienen y DM LE do.... $3,652 279 
Tin, metal, inciudin alloys: 
Unwrought, including sera). long tons 689 762 
Semimanufactures. ............... eese coser „ do.... 186 147 
Titanium 
Ore and concentrates: oo ñ ⅛i V 2,791 2,661 
%%%CũmwywqyŨUuB : C EGRE SEE 7,955 5,640 
ten: 
Ore and concentratttte kk 914 1,930 
$i Metal, including 2 BI IOFIDE o eno uec Ke emm EE Sd 57 8 
nc: 
61111;ö·ĩu¹q ⁵ ] ³ Y ³ ³ↄ³AA A === ⁊ͤ . d MEE 1,908 2,119 
Metals, including alloys: 
Blue powder d 189 251 
PCC ²˙”˙;Dñ!.ꝛ mm mmmꝓꝓqZp «ft ͤhc=vꝙßdß dde cud qe 94,528 88 , 427 
Semimanufactures. ..... 22 LLL LLL Llc LLL cL LLL LL Lll AL lll l.l.. 1,367 1,537 
Other: 
Ore and concentrate... 2.2 2.2. LLL LLL LLL LLL cce llle eee eee eee 2 
Ashes, and residues containing nonferrous metall 67, 402 48,856 
Oxides, hydroxides and peroxides of metals, n.e.s._.......-.--..----.--- 1,444 1,653 
Metals, including alloys, all forms._...-.....-...-.-----.------------- 2,452 8,131 
NONMETALS 
Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum, eee pact ux S 738 597 
Dust and powder of precious and semiprecious stones. .. . value, thousands. . $730 $585 
Grinding and polishing wheels and stones............----.------------- 8,202 8,195 
Asbestos- oo ee hea tare ae Lir, Bal See Ee 18,634 18,731 
Barite and witheriltte!uM eee 1,687 1,285 
Boron materials: 
Crude natural bora tees 4,952 6,362 
Oxide and aciw⁊wiſCwwſãwwWwiſʒqcſqchhh k 1,111 793 
)J) ³ KAydàVdꝗ“,.. att 8 31.999 23,605 
Chalk 2 ˙ . ⁵7ↄ?ẽ09 ð⅛» ð³˙ͤ m AR Le eo eee oy Se eh E 9,641 16,650 


See footnotes at end of table. 
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Table 4.—Sweden: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 
NONMETALS—Continued 
Clays and clay products (including all refractory brick): 
Crude clays, n.e.s. (bentonite, kaolin, refractory).........---..------..-- 248,656 270,510 
Products, refractory (including nonclay bricks)......................... 84,120 93,563 
Cryolite deni 1. 254 1.275 
Diamond: 
Gem, not set or trun gg value, thousands $2,258 $1.928 
ihn ⅛ð] A ⁊ðêâ ⅛ é aa ME do 31.044 3681 
Diatomite and other infusorial eartꝶ ggg... r 9,640 8,720 
Fertilizer materials: 
Crude: 
NitrópeénoUN. ß ee dt d. Le E a eue 22,386 25,834 
Phosphate lo ³⁰WAm ir Ie VK d EE 511,832 527,974 
Manufactured: 
iG ³Ü0Ä1d.dãĩ³ðꝛ k- 892,099 494.077 
Feat ⁵ðↄ ens ⁵ð ĩðͤ K ĩ eua 232 18,639 
hac | S . ĩð ͤ a ĩ 215,410 221.389 
r , f CE LE i 27,114 42.970 
%%% 605s Bein ee eee AAA hc he mm y e MEME 49.878 67,182 
Fluorspar, including feldspae.“.!‚k.„k„k cda Er oe TEE 16,324 19.209 
Graphite; natural :—— ß ß ß rA Lice E 981 1,107 
Gypsum and plasters orco see cee A d esses 364.410 387.077 
Dee ee cece oe Ce eens Bee De ate se ee ee Ae 20,230 14,446 
III ]ðVꝛ: ³ ¹ A E A ae eeu 7.249 000 
Mica, all forms ] —’0’—- 05... kee gece sce cas AA aM = 989 1,184 
Pigments, mineral: 
Natural ll!!! ] ↄð y wens 228 291 
Iron oxides, process ec „„ 6.210 6,356 
Precious and semiprecious stones, except diamond.......... value, thousands $558 $1,017 
Pyrite d oe ee nn pete ERE 124,455 63.914 
U E ee Me Lair dte y E ei. 824,058 937,196 
Sodium and potassium compounds, n.e.s.: 
Caustic NOUB. LL se ß , ß e Ee ERU 23,081 57,719 
Caustic potash- o uu ee ete ces dene y vd y E EE 1,348 1,357 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Marble and other calcareous stone... .........-. LLL Ll lle l.l 8,411 2,970 
' tak se mius ̃ fd ̃ E Dr e EE 6,348 5,378 
Other, including granite, gneiss, ete........-....----.--------- 1,977 2.876 
Worked, all types 24,567 19.694 
Dolomite, chiefly refractory grade. ................... eee eee 24,331 26,168 
Gravel and crushed rock... 2.2222 2L LLL Lll cl cll llc ce cesses esse 33,723 48,953 
Limestone (except dimension)... ............. ---. Lc LLL ee Lc 2l... - r 87,022 85,039 
Quartz and quartzite- -<-i pp p AT ecu EA CE E 8,503 4,692 
Sand, excluding metal bearing 219,202 207 ,924 
Sulfur: 
Elemental, all form; Pm 2 123. 877 148.928 
Dioxide, sulfuric acid, and oleum. nnd LLL LL Lll eee 12,064 36,618 
Tale, steatite, soapstone, and pyrophyllite.............. eee 18 ,626 18 ,922 
Other nonmetals, n.e.8.: 
Mineral n ] § € 0 wag e died aeu AE cous 25,002 25,895 
Slag dross and similar waste, not metal bearing 15.949 16.735 
Oxides and hydroxides of magnesium, strontium, and barium............ 5,712 8,690 
Chemical elements hn 1,062 2,023 
Inorganic acids... ee eu Sh ꝗ . y P EE cd ei 10,076 29,21 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturllcckckkkkkkUVwVwVV ree 724 1,069 
rr ³oð¹-wAꝛꝛꝛ ͥ⁰ͥ⁰¶ꝗypv d ð y y 22,919 23,573 
Coal and briquets: 
Anthracite and bituminous coal........................ thousand tons 1,678 1,733 
Lignite and lignite briquets. 2... 2.22.2 2222 LL LLL LLL Lll lll lll lll ll... 5,926 8,567 
Coke and semicoke. ........ 2.2. „ thousand tons 1,018 1.074 
Hydrogen, helium and rare gases. 166 147 
Petroleum: 
Crude and partly refined thousand tons 6,145 9,063 
Refinery producta: 
Gasoline (including natural h do.... 2,571 2,558 
Kerosine and jet fuel... 222.2 2222222 Llc lll ll cll lll. do.... 375 335 
Distillate fuel / 8 do.... 6,309 6,904 
Residual fuel s. 88 do 6,927 7.039 
Fl i Sr ³oW62 ⅛ͤ- u ð K ̃ĩ⅛ E cd d ae n Ud do 146 146 
Other, including liquefied gases 0...- 111 147 
Total refinery product 2.22222. cc LLL LLL Llc eee eee do.... 16,439 17,179 
Mineral tar and other coal, petroleum, or gas derived chemicals. ............. 80.174 26,598 
r Revised. 


1 Excluding artificial corundum. 
! Includes spiegeleisen and sponge, powder, and shot of iron and steel. 
3 Mostly chlorine. 
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Principal sources of selected mineral commodity imports, 1968 


(Thousand metric tons) 


Commodity Quantity Commodity Quantity 
METALS NON METALS 
Chromite, total. 222... 8 149 Clays, crude, tet] 271 
SGH 8 H4 n United Kingdom — 233 
Copper: amond, all types, tota 
Pire and concentrate, total... ........ 46 value, thousands.. $2,609 
Cäñada MT m 22 Belgium- Luxembourg do.... $1,201 
Peco cee c | d ence La EO 10 Netherlands do $518 
Matte, totaaaaaaaMMkklk 19 United Kingdom do.... $317 
hre... iS 12 Fertilizer materials: 
Unwrought, total ))... 81 Phosphatic crude, total 528 
Chile. a seid ER EE PER 85 Morocco... ------------ 395 
Z 22 JĹmr ͤ½. 8 98 
Belgium-Luxembourg............ 12 Nitrogenous, manufactured, total 494 
Iron and steel: - NO ʒL 8 y 
Pig iron, total. ..................... 8 etherlands...................- 
ig Finland........................ 147 Potassic, manufactured, total. 221 
R East Germanyů rr 56 
F/! ex ERN 80 Cansdi 58 
Semimanufactures, total. 1,304 Brema CaS 
West Germany 2817 93 
i : Salt, e ³ 7 
United Kingdom A 206 Netherlands Z ͤͥ MORE 396 
France 186 West German ʒ 268 
Belgium- Luxembourg 175 MINERAL FUELS AND RELATED MATERIALS 
Manganese ore, totallnnnnl. 87 Petroleum, crude, total. ................. 9,063 
South Africa `... 22: 2 22 - 2 ee 44 Muscat- Oman 1.218 
US S Ro. - ̃³ꝛ˙! ͤ K 21 RKuwsl. o / ͥ AAA Lc 648 
Silver, unwrought, total ! 8 a5 Ht 
value, thousands. $4,279 I S.S.R...------------------------ 397 
United Kingdom do.... $2,105 TAQ. -- 
d Algerie — ]ðVXũ 8 91 
, West Germany. o. $1,897 Refinery products, total. 17.179 
Zinc, unwrought, total q.. 88 LOC CO? ERRORI RR ANCONA 337 
NC teH 18 United Kingdom- nn 8,411 
CJJC§˙ẽ m a euenire 8 FCC // ĩ ͤ ou us 1,718 


Including alloys. 


COMMODITY REVIEW 


METALS 


Aluminum.—Output of primary metal in 
1969 represented maximum capacity of the 
Sundsvall smelter, which was the only pri- 
mary reduction facility in Sweden. The 
plant was operated by AB Svenska Alu- 
minium Kompaniet (SAKO), a subsidiary 
of AB Svenska Metallverken (SM). After 
raising production capacity in 1968, SAKO 
was again expanding the plant in 1969, 
this time to an annual capacity of 85,000 
tons. The project will be completed by 
yearend 1970, at a cost of approximately 
$11.6 million. 

Increased imports of bauxite in 1969 
suggested that capacity for manufacturing 
alumina had also increased. Imports of 
bauxite totaled 67,000 tons, a 63-percent 
increase compared with 1968. Total im- 
ports of aluminum oxide and hydroxide 
were relatively unchanged, at 148,000 tons. 
Jamaica, Guyana, and Greece continued to 
be the principal sources. 

SAKO also increased production capacity 
at its remelting works and foundry at 
Mánsbo in 1969, from 7,000 tons to 15,000 
tons annually. The expansion cost approxi- 
mately $1.3 million, half of which was 


loaned by the State under its regional de- 
velopment policy. The Mansbo plant pro- 
duced 8,500 tons of foundry aluminum in 
1969. 

Imports of unwrought aluminum  (in- 
cluding alloys) rose to 35,000 tons, 40 per- 
cent more than in 1968; exports were rela- 
tively unchanged at 16,000 tons. Most of 
this trade continued to be conducted with 
Norway. Swedish consumption of primary 
metal in 1969 was approximately 76,000 
tons, more than 20 percent above the pre- 
vious year. Total consumption of alumi- 
num was estimated at 118,000 tons. 

Output of aluminum semimanufactures 
was estimated at 75,000 tons in 1969, an 
increase of more than 20 percent compared 
with 1968. SM accounted for about 85 per- 
cent of Swedish production, with the re- 
mainder produced by other firms such as 
AB Skandinaviska Profiler and AB Elektro- 
koppar. Most of SM's output was produced 
at the company's Finspång plant, although 
semimanufactures for aluminum plate, 
wire, and extrusions are also supplied by 
SAKO. These products were distributed to 
SM fabricating plants at Skultuna, Korsnäs, 
Monsteras, Väsby, and Södertälje in Sweden, 
and to subsidiaries in Norway and Finland. 
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The Södertälje plant, which was acquired 
by SM in 1969 through purchase of 
Wedaverken AB from AB Bofors, was 
merged with SM's Väsby division under the 
new name of Essem Weda AB. The new 
firm will concentrate on production of cast- 
ings in aluminum, magnesium, and zinc. 

SM was investing $54 million in addi- 
tional facilities at Finspång. A new melting 
furnace was completed in 1969, and in 
1970, two more extrusion presses and a sec- 
ond casting machine for wide aluminum 
strip will be installed. Capacity of the 
mill, which is currently Sweden's only 
producer of sheet, was expected to increase 
to more than 80,000 tons of semimanufac- 
tures annually. At Skultuna, SM was build- 
ing a new foil-rolling mill that will double 
production capacity (to 4,000 tons an- 
nually) by the fall of 1970. 

Trade in aluminum semimanufactures 
was considerably above the levels of 1968. 
Imports increased 23 percent, to 32,000 
tons; exports rose 42 percent to 26,000 
tons. Net imports increased nearly 50 per- 
cent. 

In a major corporate transaction, SM 
was acquired in 1969 by Trafik AB Grän- 
gesberg-Oxelósund (TGO) one of the larg- 
est privately owned Swedish steel compa- 
nies. By yearend, TGO held 78.2 percent 
of SM shares; 20.8 percent continued to be 
held by Alcan Aluminium Ltd. of Canada. 

Copper.—Increased copper mine output 
was largely attributable to a full year of 
production at the Aitik mine in Norrbot- 
ten County. The mine is Boliden Aktiebol- 
ag’s largest, yielding approximately 2 mil- 
lion tons of ore annually containing 0.5 
percent: copper. The mine supplied nearly 
40 percent of Sweden’s total mine output 
of copper in 1969. 

Boliden was considering expansion of 
the Aitik mine capacity to 5 million tons 
per year by deepening open pit operations 
to 400 feet. The expansion would include 
mining of leaner ores, which would drop 
the average metal content to 0.4 percent 
copper. The investment cost for the pro- 
posed extension was estimated at about 
$30.2 million. Reserves to the 400 foot 
level are 150 million tons, assuring Aitik a 
30 year operation at 5 million ton annual 
capacity. To achieve the proposed expan- 
sion, about 2.5 million tons of overburden 
will have to be removed. The expansion 


program will include crushing and flotation ` 


operations as well as service facilities. Boli- 


.tons in 
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den also continued to study the economic 
feasibility of underground mining at Aitik. 
Mineralization extends to at least 2,000 
feet depth, possibly adding an additional 
200 million tons of reserves grading 05 
percent copper. 

Sweden’s only electrolytic copper produc- 
er, the Rönnskär smelter of Boliden, 
achieved a record production of 51,800 
1969 (nominal rated capacity 
50,000 tons per year). The increased out- 
put of copper concentrates from the Aitik 
mine raised the quantity of copper metal 
produced at Rónnskár from materials fur- 
nished by Boliden’s own mines to 20,000 
tons from a level of only 12,600 tons in 
1968. The remainder of Rónnskár's output 
was produced from purchased domestic 
and imported concentrates, matte, and 
scrap. In 1969, Swedish imports of copper 
ore and concentrates, matte, and scrap in- 
creased by 122 percent, 32.6 percent, and 
34.2 percent, respectively, over those of 
1968, totaling 51,903 tons, 25,039 tons, and 
12,841 tons. In the case of ore and concen- 
trates, however, the 1969 imports level re- 
mained considerably below the levels re- 
corded during the mid-1960's (63,000 to 
75,000 tons per year) . 

At Rönnskär, Boliden was increasing 
output capacity for blister copper to 60,000 
tons annually. The 10,000-ton expansion 
was scheduled for completion in mid-1970. 
Electrolytic refining capacity will remain at 
the nominal 50,000-ton level. 

In contrast to the pattern noted for 
crude copper materials, imports of refined 
unwrought copper fell by nearly 102 per- 
cent in 1969 to 62,847 tons as domestic 
output was better able to meet demand; 
imports of unwrought copper alloys, as 
well as of semimanufactures of copper and 
copper alloys increased only slightly, total- 
ing 3,071 tons and 20,330 tons respectively. 

Domestic copper fabricators, the largest 
of which was Svenska Metallverken AB, 
produced an estimated 150,000 tons of sem- 
imanufactures in 1969. About half of this 
output was in the form of bars, rods, 
shapes, sections, and copper wire; about 30 
percent was in the form of plate, sheet, 
and copper strip. Exports of semimanufac- 
tures decreased from 37,097 tons in 1968 to 
35,078 tons in 1969. About half of all ex- 
ports were in bars, rods, angles, shapes, 
and sections. Exports of copper foil de- 
creased from about 15,500 tons in 1968 to 
nearly 7,000 tons in 1969. 
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Complex Ores of Copper, Zinc and Other 
Metals.—Boliden Aktiebolag’s production 
of sulfide ores, excluding those from the 
Aitik mine, totaled 3.5 million tons ob- 
tained from 22 mines, including those op- 
erated by Boliden under Government lease. 
Other sulfide-ore-producing companies in- 
clude Stora Kopparberg Bergslags AB, 
AB Statsgruvor and Bolaget Vielle Mon- 
tagne. Combined ore output from mines of 
these companies probably totaled about 
500,000 tons in 1969. 

Additional surveying or development 
work was conducted at many Boliden-oper- 
ated mines during the year. Company ore 
prospecting expenditures reached an all- 
time high of $1.8 million. Near yearend, 
development work was completed at Näsli- 
den; this mine is expected to yield 200,000 
tons of copper-zinc-pyrite ore annually. 
The Boliden concentrator capacity was ex- 
panded from 700,000 to 900,000 tons per 
year permitting simultaneous dressing of 
three different ore types. 

Stora Kopparberg Bergslags AB placed 
the Falun mine and concentrator under 
modernization and expansion. When the 
expansion program is completed output 
will reach 200,000 tons of copper, zinc, 
lead, and pyrite ores annually. 

At the Nygruvan mine of Vieille Mon- 
tagne, a shaft was sunk and equipped for 
personnel and rock hoisting from the 735- 
meter level. A Guldsmedshyttan crusher, 
especially designed for lowering down 
small dimension shafts, was installed at the 
665-meter level. A communicating tunnel 
from the Knalla mine was opened at the 
250-meter level, concentrating all rock 
hoisting through the Nygruvan shaft. 

A new shaft was under construction at 
the Langsele mine for the purpose of deep 
exploration. Continuing surveys were also 
conducted at Kimheden lead-copper-zinc- 
pyrite mine and at the Government-owned 
Rävlidmyr and Rävliden properties (cop- 
per-zinc-lead-pyrite) for which Boliden ob- 
tained a new 20-year lease. 

As a result of deep exploration in the 
Garpenberg North ore body, Boliden de- 
cided at yearend to engage in extensive de- 
velopment of the ore, which has a high 
content of silver. 

Iron Ore.—Both production and exports 
of iron ore in 1969 exceeded the record 
levels of 1968, despite a strike that caused 
an estimated 1.5-million-ton loss of produc- 
tion at the mines of LKAB in December. 
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The lost time at LKAB mines was partly 
offset by increased productivity, and gains 
in production were also reported from cen- 
tral Sweden by TGO and SKB. Total ship- 
ments, including approximately 31.7 mil- 
lion tons for export and 4.6 million tons 
for the home market, exceeded production 
by 3.1 million tons; consequently, stocks of 
iron ore were reduced to 5 million tons by 
yearend. Total shipments of iron ore prod- 
ucts included 28.5 million tons by LKAB; 
3.96 million tons by TGO; and 935,000 
tons by SKB. Exports accounted for nearly 
97 percent of the LKAB total and 63 per- 
cent of TGO deliveries; shipments of SKB 
were all for domestic consumption. Deliv- 
eries by LKAB and TGO to foreign and 
domestic markets in 1969 were reported as 
follows, in thousand metric tons: 


Deliveries LKAB TGO 

For export: 
West Germany... ......-...--. 11,700 1,054 
Belgium- Luxembourg 8,300 143 
United Kingdom.............. 4,000 847 
Orr 8 8,561 871 
For domestic consumption. ........ 926 1,445 
Total 65 co ieee soe ee 28,487 8,960 

e Estimate 


Direct-shipping lump ore made up 62 
percent of total output in 1969; ore fines 
and concentrate made up 19 percent each. 
Output of pellets increased by 28 percent 
to 4,075,000 tons, and production of other 
sintered agglomerates was unchanged at 
3.43 million tons. Increased output of pel- 
lets was mainly due to commissioning of 
the Svappavaara pelletizing plant in mid- 
1969. The grate-kiln plant produced 
590,000 tons of pellets in 1969 and has an 
annual capacity of 1.8 million tons. There 
was also increased output of pellets at 
Malmberget (1.01 million tons) and at Ki- 
runa (1.73 million tons). In central Swe- 
den, TGO's production of conventional 
pellets at Strássa declined to 440,000 tons 
because of a shortage of concentrate, but 
pilot-plant output of cold-bonded pellets 
increased to 30,000 tons and deliveries 
amounted to 56,000 tons. TGO expected to 
complete the commercial-scale plant for 
production of cold-bonded pellets in early 
1970 and an output of 500,000 tons was 
anticipated by yearend. The plant will 
have an annual capacity of 1.6 million 
tons. 

In mine developments, the Zenobia open 
pit at Kiruna was closed in November 
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after reaching a depth of about 425 feet. 
The mine had produced 1.6 million tons 
of high-phosphorus ore in 1968. Open pit 
operations will continue at Haukivaara, 
where 400,000 tons were produced in the 
same year. In central Sweden, AB Statsgru- 
vor was closing its mine at Intränget, 
while SKB and AB Dannemora Gruvor 
were increasing production. The Danne- 
mora company expected to double mine 
output in 1971, with an annual yield of 
600,000 tons of lump ore and 400,000 tons 
of fines and concentrate. SKB, which oper- 
ated five mines in 1969, planned to in- 
crease production by more than 50 percent 
(to 1.4 million tons annually) by 1975. 

LKAB was reportedly investing $17.5 
million to increase ore handling and ship- 
ping facilities at the Norwegian port of 
Narvik to a capacity of 35 million tons an- 
nually by 1973. Shipments from Narvik in 
1969 totaled 21.7 million tons. Shipments 
from the Baltic port of Luleà rose to 7.1 
million tons, compared with 3.9 million 
tons in 1968. 

Prices for Swedish iron ore remained 
low, despite the increasing proportion of 
beneficiated products. The statistical mean 
price for iron ore products reportedly de- 
clined about 0.8 percent, and the Swedish 
producer-price index for iron ore (1963= 
100) was quoted at 81, compared with 83 
in 1968. Early in 1969, Swedish producers 
were reported to have lowered prices for 
pellets by 5 percent, in contracts with 
West German steel companies. TGO re- 
ported that the bulk of its iron ore deliv- 
eries in 1969 were at prices unchanged 
from 1968, but for the first time in 13 
years, the company expected prices to rise 
significantly in 1970. Although higher 
prices were possible, the volume of Swed- 
ish shipments may be reduced in 1970 be- 
cause the strike in Kiruna was not settled 
at yearend. Average export values in U.S. 
dollars per metric ton, of Swedish iron ore 
products (f.o.b. Swedish frontier) in 1968 
were approximately $6.97 for lump ore, 
$7.05 for fines and concentrate, and $12.55 
for pellets and sinter. 

Domestic consumption of iron ore and 
concentrates in 1969 included 4,236,000 
tons in blast furnaces, 249,000 tons in 
sponge iron plants, and about 200,000 tons 
in steel furnaces. 

Pig Iron, Sponge Iron, and Ferroalloys.— 
Although the national output of pig iron 
was only slightly above the 1968 level, pro- 
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duction by TGO increased by 12 percent in 
1969 to a total of 862,000 tons. The com- 
pany's output at Oxelósund, where a new 
hot-blast stove was completed, was 803,000 
tons and the remainder was produced at 
Guldsmedshyttan. Output of pig iron by 
the other major producers, SKB at Dom- 
narvet and Norrbottens Járnverk at Luleå, 
was not available. Net imports of pig iron 
declined to 190,000 tons in 1969, compared 
with 237,000 tons in 1968. 

Output of sponge iron returned to the 
relatively high levels of 1965-66, as foreign 
and domestic demand increased. Exports 
rose 25 percent, compared with 1968, to 
70,000 tons; 4,000 tons was imported to 
augment local supplies. Hóganás AB, the 
principal producer, reported in 1969 that 
the rapid growth in demand for iron pow- 
der exceeded the company's production ca- 
pacity for sponge iron, and that imports 
would continue until a new tunnel-furnace 
was completed at Höganäs in late 1970. 
Deliveries of iron powder by this firm to- 
taled 74,000 tons in 1969, an increase of 36 
percent over the previous year. Increased 
output of sponge iron was also reported by 
TGO at Oxelósund (36,000 tons), and 
Uddeholms AB was increasing productive 
capacity. The latter company produced 
28,000 tons in 1967. Other companies pro- 
ducing sponge iron included SKB (at Sód- 
erfors), SKF (at Hofors), and Sandviken 
Jernverks AB. 


Under contract with AB Járnfórádling of 
Hälleforsnäs, TGO will produce sponge 
iron-magnesium briquettes, for use in foun- 
drics producing spheroidal-graphite (SG) 
cast iron. The use of sponge iron as a ve- 
hicle for magnesium, as developed by 
Jarnf6rddling, was said to be cheaper and 
more efficient than the use of nickel or 
ferrosilicon. Magnesium content of the 
briquettes will be about 15 percent. 


Under a contract signed in 1969, TGO 
will supply to SKF 500,000 tons of high- 
purity iron, including pig and sponge iron. 

AB Ferrolegeringar, the main Swedish 
producer of ferroalloys, bought the ferro- 
chromium plant of Wärgons AB at Troll- 
háttan, effective January 1, 1970. Output 
capacity of the plant was approximately 
20,000 tons of ferrochromium annually. 


Steel—The 1969 output of crude steel 
and semimanufactures increased 4.5 and 6 
percent, respectively; imports of steel in- 
creased 30 percent, and Swedish consump- 
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tion showed the first significant rise in sev- 
eral years. Apparent. consumption was 
approximately 4.1 million tons, compared 
with 3.5 million tons in 1968. Most of the 
increased demand appeared to come from 
the domestic market because the total ton- 
nage of exports was almost unchanged 
from 1968. The value of exports, however, 
increased by 14 percent, and the trade sur- 
plus attributable to iron and steel in 1969 
was approximately $20 million. 

Output of crude steel at Oxelósund rose 
7 percent, to 764,000 tons in 1969. Produc- 
tion capacity increased 28 percent, to 
900,000 tons annually, as modifications to 
the Kaldo plant were completed, allowing 
two furnaces to be operated simultane- 
ously. TGO also decided in 1969 to raise 
the plant's capacity for heavy plate by 15 
percent, to 625,000 tons annually. Produc- 
tion of heavy and medium plate was 
530,000 tons in 1969. 

Output of steel at the Domnarvet works 
of SKB was also reported to have increased 
by 7 percent. This company produced 
906,000 tons in 1968, and had a total out- 
put capacity of 12 million tons annually. 
Production by state-owned Norrbottens 
Jámverk AB, the nation's third largest 
producer, was not available, but a $6 mil- 
lion operating loss was reportedly sus- 
tained by the company in 1969. Smedje- 
backens Valsverk AB increased steel output 
by almost 30 percent to 245,000 tons in 
1969, after installing a 120-ton electric arc 
furnace, which was reported to be the 
largest in Scandinavia. 

Steel production from electric furnaces 
continued to account for the largest share 
of total output, as well as for the most 
rapid rate of growth. Total output from 
oxygen converters (Kaldo and Linz-Dona- 
witz) also rose, but production of open- 
hearth and Thomas steel continued to de- 
cline. Approximate shares of Sweden's 
crude steel output, by process, are shown 
in the following tabulation (in percent) . 


Procees 1967 1968 1969 
Electric: 

AA ³· 8 88.0 35.2 37.2 
Induction............. 8.6 3.9 8.9 
Oxygen................... 82.8 382.9 82.8 

Open-hearth: 
Kei Ix woes. 19.7 18.0 16.6 
Basie 8.9 9.1 8.8 
Thomass 2.0 9 7 
Total. eines 100.0 100.0 100.0 
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SKB announced a decision in 1969 to in- 
vest $16 million for construction of a 60- 
inch cold-rolling mill at Domnarvet. The 
mill will have an initial capacity of 500,000 
tons annually. A sixth stand was added to 
the wide-strip mill at Domnarvet in 1969. 
Fagersta Bruks AB began operating a new 
L-D converter in mid-1969, and will build 
a new rolling mill for wire rod at Lång- 
shyttan during 1971. Scandia Plate AB, a 
joint company for marketing heavy plate 
made at Oxelósund and Domnarvet, was 
forned by TGO and SKB and will com- 
mence operations on January 1, 1970. In 
other developments, TGO continued to 
receive orders for large-diameter (l-meter) 
pipe from the Soviet Union at the rate of 
about 40,000 tons annually. The company 
also formed a Canadian subsidiary (Grünges 
Nyby Canada Ltd.) to build and operate 
a pipe-welding mill in Brockville, Ontario. 

Special Steel.—Production, exports, and 
imports of special steel continued to rise 
in 1969. The increased output and trade 
took place mainly in alloy steels, where 
production of crude forms rose 13.5 per- 
cent (to 1,238,000 tons); exports of semi- 
manufactures increased 13 percent (to 
297,000 tons); and imports of semimanu- 
factures climbed 45 percent (to 49,000 tons) , 
compared with 1968. Production and trade 
of unalloyed, high-carbon steel were only 
slightly above levels of the previous year. 
The largest gains in production were regis- 
tered in heat-treatable and case-hardening 
steel (up 27 percent), high-speed steel (up 
40 percent), and ball-bearing steel (up 18 
percent). Output of special steels, by type, 
in 1969 is shown in the following tabula- 
tion, along with the share (in percent) of 
each type in total output. Quantities are 
expressed in thousands of metric tons. 


Type of steel Production Percent 
Unalloyed, high-carbon. ..... 216.2 14.8 
Alloyed: 

Stainless 866.5 25.2 
Heat-treatable 14. 296.0 20.4 
!( 95.4 6.6 
High-speed............. 24.2 1.7 
Free-machining......... 11.8 .8 
Other, including ball- 
bearing steel 444.4 80.5 
Total alloyed......... 1,287.8 85.2 
Grand total.......... 1,454.0 100.0 


1 Including case-hardening and spring steel. 
* Excluding high-speed steel. 


Source: Jürnverksfóreni.gen (Stockholm). Svensk 
Jürnstatistikk; Produktion, export och import 1969. 


686 


Production of special steels by the ladle 
furnace/vacuum refining process, developed 
by Allmánna Svenska Elektriska Aktiebola- 
get (ASEA) and AB Svenska Kullagerfa- 
briken (SKF), was increasing. Since 1965, 
when the first 30-ton unit was installed at 
the Hellefors works of SKF, units of 30-to 
60-ton capacity have been installed by 
other Swedish companies at Bofors, Fager- 
sta, Domnarvet, Nyby, and Hagfors, as well 
as a second unit at Hellefors. Two more 
units were scheduled for installation in 
1970, a 30-ton furnace at Sóderfors and a 
130-ton unit at Oxelósund. The ASEA-SKF 
process, which is claimed to increase pro- 
ductivity by about 30 percent, was also in- 
stalled or ordered by steel companies in 
Brazil, Japan, Belgium, and the United 
States in 1969. Nine 90-ton ladle furnaces 
were reportedly ordered by Allegheny-Lud- 
lum Steel Corp. 

An improved method of producing 
high-speed and high-alloy tool steel was re- 
portedly developed by SKB at Sóderfors, in 
cooperation with ASEA. The process uses 
steel powder to produce billets, which were 
said to be easier to forge and to roll than 
conventional ingots. The potential life of 
tools made from such billets was report- 
edly increased by as much as 380 percent. 

Among other developments, Fagersta 
Bruks AB decided in 1969 to build a con- 
tinuous casting machine and hot- rolling 
mill for special steel strip at Fagersta, and 
a cold-rolling mill at Langshyttan. Sandvi- 
kens Jernverks AB was producing a hard- 
ened steel strip called "Hardflex", which 
combines great hardness with the ability to 
be cold-formed. AB Bofors announced de- 
velopment of a low-sulfur (0.001 percent) 
stecl, made with cerium, which was appli- 
cable to space and military uses. 

Lead and Zinc.—Domestic production of 
lead concentrates totaling 107,800 tons was 
derived principally from Boliden mines at 
Laisvall and Vassbo. The company's re- 
serves of lead ore were increased by about 
20 percent (to 35 million tons) because of 
additional finds in the Laisvall arca. Most 
of Sweden's output of lead concentrate was 
refined at Rónnskár; 46,870 tons was ex- 
ported. Primary lead production has re- 
tained stable in recent ycars with output 
reported at 42,100 tons in 1969. Swedish 
production of red lead declined by 20 per- 
cent to 2,500 tons in 1969 because of unfa- 
vorable market conditions. 

Zinc concentrate production increased by 
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more than 14 percent, totaling 160,700 
tons. Virtually all production was ex- 
ported, with most destined for smelters in 
Norway, Belgium, and West Germany. 
Zinc-bearing slag obtained from smelting 
of copper and lead at Rönnskär is proc- 
essed to yield an intermediate product 
(clinker) containing 70 to 75 percent zinc. 
Clinker production totaled 29,500 tons in 
1969. The clinker is exported to Det 
Norske Zinkkompani A/S, a Norwegian 
smelter 50 percent owned by Boliden. 

Precious Metals. Production of gold 
and silver at Rönnskär continued to ac- 
count for all reported national output. 
Boliden - operated mines produced 38 per- 
cent of the total output of gold. and 42 
percent of the silver: the rest came from 
purchased materials obtained from domes- 
tic and foreign suppliers. 

Tungsten.—AB  Statsgruvor, a State- 
owned company, acquired the properties of 
AB Yxsjó Gruvor in 1969 and was prepar- 
ing to reopen the  Yxsjóberg mine. 
Production was scheduled to begin in 1971 
at the rate of 150,000 tons of ore annually. 
The mine will reportedly produce fluor- 
spar as well as tungsten and copper. The 
mine was last worked in 1963 when 92,000 
tons of ore were produced, yielding ap- 
proximately 330 tons of tungsten concen- 
trate. 

Uranium and Nuclear Energy.—The 
open pit mine and uranium extraction 
plant at Ranstad continued to operate at 
approximately 40 percent of rated capacity 
in 1969, under a 3-year program designed 
to establish the lowest possible cost of ex- 
tracting uranium from low-grade (0.03 
percent U) deposits in the Billingen shale. 
If the production cost (currently, about 
$11 per pound of UsOg) can be lowered 
enough to compete with foreign producers, 
the State-controlled operating company, 
AB Atomenergi, would propose to expand 
production capacity by 1980 to 600 or 
1,200 tons uranium per year from the pres- 
ent 120-ton level. The decision to expand 
would be made by 1974. However, the 
Ministry of Industrial Affairs, while recog- 
nizing that output from Ranstad might 
provide more than half of the anticipated 
Swedish demand for uranium (estimated 
at 1,800 tons annually by 1980), thought 
the total cost of such an expansion would 
be too high considering the present ura- 
nium market and uncertainties concerning 
that market in the 1980's. The Ministry fa- 


THE MINERAL INDUSTRY OF SWEDEN 


vored keeping the Ranstad facilities availa- 
ble, and continuing development work, 
while obtaining the necessary supplies of 
uranium from foreign sources. 

Meanwhile, prospecting for additional 
resources of uranium was continued. The 
Swedish Geological Survey's budget for this 
purpose in 1969-70 was approximately 
$310,000, compared with $118,000 in the 
previous year. In addition to the large 
known resources in the Kvarntorp and Bil- 
lingen areas, uranium deposits of possible 
commercial significance were reportedly 
found by AB Atomenergi, in shale of the 
Tasjó region in northwest Sweden. 

Output of nuclear energy remained 
small in 1969. The Agesta heating works, 
which supplies hót water to the Stockholm 
suburb of Farsta, was operated for 6,600 
hours during 1969, after being closed down 
for much of 1968. The Agesta powerplant, 
with a net generating capacity of only 
nine megawatts of electricity (MWe), was 
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commissioned in 1968. At the Marviken 
powerplant, 80 miles southwest of Stock- 
holm, testing and modification work may 
delay the start of production until 1971. 
The plant, with a rated output (mini- 
mum) of 132 MWe, was originally sched- 
uled to go critical in late 1969. Another 70 
miles to the south, construction of the first 
Oskarshamn unit (400 MWe) was contin- 
ued at Simpevarp; initial output of power 
was expected in late 1970. A second Oskar- 
shamn unit (580 MWe) was scheduled for 
completion in 1974. Meanwhile, construc- 
tion of the first Ringhals plant (750 
MWe) was continued south of Góteborg, 
and a second unit (800 MWe) was on 
order. The first reactor (580 MWe) for 
the Barsebäck plant, north of Malmö, was 
also ordered from Asea-Atom by Sydsven- 
ska Kraft AB in 1969. In all, 18 nuclear 
powerplants were .under construction or 
planned, as indicated by the following tab- 
ulation: 


Approximate Approximate 
Plant Owner generating completion 
capacity te 
(M We) 
Marviken 1. AB AtomenergBůl c cc 2- eee 182 1970 
Oskarshamn !...... Oskarshamnverkets Kraftgrupp AB.. 1970 
Ringhals I II. State Power Board. .............. 2-2 2 lll l.l... 750 1978 
Ringhals II . ^ Ra E a SOO x OE NA TS 800 1974 
Oskarshamn II 22 Oskarshamnverkets s Eratterupp AB. mL 580 1974-75 
Barsebáck II. Sydsvenska Kraft Kꝶů ggg. 580 197 
Trosa I............. State Power Board. 322 œĩP . atdie et ate! 800 197 
sms m Dada Stockholms Elverk............................ 500 * 1976-77 

Gävle JI. Krångede K3332e2e2ee .. l.l. 600 31977 
Göteborg Göteborg City/State Power Board............... 750 3 1977 
Barsebäck II.. Sydsvenska Kraft AB.........................- 750 1978 
Trosa III. State pond l/ Se ⁵ðù 8 760 1979 
Gävle III.. Krångede AK 750 * 1980 

1 Under construction 

3 On order. 

5 Tentative 


Principal sources: 23 Dagens Nyheter, July 29 
(2) AB Atomenergi, Annual 1 Repo 


Oskarshammverkets Kraftgrupp AB 
(OKG) announced that a_ preliminary 
agreement had been reached with the 
French atomic energy agency (CEA) for 


the purchase of about 500 metric tons of 


uranium hemafluoride for approximately 
$9.7 million. OKG also obtained an option 
for an additional 1,000 tons. Deliveries 
were scheduled from 1972 to 1980. Under 
an agreement between OKG and the United 
States Atomic Energy Commission, the 
uranium would be enriched in the United 
States. By yearend, an agreement was also 
signed between the Swedish Government 
and the Soviet Atomic Energy Committee 


dd 


providing for toll enrichment services in 
the U.S. S. R. for uranium furnished by 
Sweden. Under this agreement, the en- 
riched uranium may contain up to 5 per- 
cent U-235, and the price of the services 
may not exceed the world market price for 
such services at the time of delivery. 
Vanadium.—Feasibility of extracting 
vanadium from deposits of titaniferous 
magnetite at Smälands Taberg, in south- 
central Sweden, was being investigated in 
1969 by an unspecified group. The Taberg 
deposits have been reported to contain up- 
wards of 300 million tons of material aver- 
aging approximately 32 percent iron, 6 to 
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7 percent titanium, and 0.16 percent vana- 
dium. Mining of the deposits was last re- 
ported in 1961. 


NONMETALS 


Cement and Other Construction Mate- 
rials.—Activity in the cement industry 
appeared to be relatively static in 1969, de- 
spite predicted increases in investment, 
planned expansions of productive capacity, 
and gains of 3 to 7 percent in building 
starts and completions. Exports of cement 
rose by 55,000 tons, but imports dropped 
by 40 percent compared with 1968. Imports 
of gypsum and plasters were $ percent 
above the 1968 level. 

In southern Sweden, Höganäs AB was 
investing $2 million to increase productive 
capacity for refractory brick. Höganäs sup- 
plies about two-thirds of Swedish demand, 
which was estimated at 150,000 tons in 
1969. Annual demand was expected to 
grow to 180,000 tons by 1975. 

The Höganäs firm also completed a new 
washing plant for kaolin at Näsum early 
in 1969. Output of this plant, which had a 
productive capacity of 30,000 tons an- 
nually, was probably responsible for sharp 
increase in production of washed kaolin in 
1969. 

Industrial minerals were mined at about 
11 localities by Hóganás in 1969. Among 
other minerals, the company reportedly 
produced 55,000 tons of chamotte; 25,000 
tons of olivine; 40,000 tons of soapstone; 
and 150,000 tons of fire clay. These quanti- 
ties exceed those reported in official pre- 
liminary statistics (olivine is not listed) 
and may represent crude ore production. 

At Kvarntorp in central Sweden, sand- 
stone was being mined underground by 
Ytong AB, at the rate of 250,000 to 325,000 
tons annually. The Ytong company, pro- 
ducer of precast building components and 
high-silica products, had purchased most of 
the former oil-shale processing facilities at 
Kvarntorp from AB Svenska Skifferolje in 
1965. 

Pyrite and Sulfur.—Expansion of pro- 
duction capacity and rationalization of the 
pyrite and sulfur industry continued in 
1969. The Boliden Co., which accounts for 
most of the national output, produced an 
estimated 445,000 tons of pyrite in 1969, 
and by yearend had centralized all roasting 
operations at Hälsingborg. The Hälsing- 
borg works, operated by the Reymersholms 
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division of Boliden, produced 405,000 tons 
of sulfuric acid, and an additional 148,000 
tons was produced from smelter gases at 
Rónnskár. During the year a new sulfuric 
acid plant, with a production capacity of 
250,000 tons per year, was completed at 
Hälsingborg; a second plant, of the same 
capacity, was under construction and was 
scheduled for completion in 1970. Total 
capacity of the Hälsingborg works in 1971 
was expected to be 800,000 tons of sulfuric 
acid per year. With expansion of capacity 
at Hälsingborg, two older plants with an 
aggregate capacity of 115,000 tons per year 
were being closed at Norrkóping and Oskar- 
shamn; the former was closed in 1969 and 
the latter was scheduled to close in March 
1970. The Reymersholms works now sup- 
plies all sulfuric add required by AB 
Fórenade Superfosfatfabriker, the principal 
Swedish producer of fertilizer that is also 
controlled by Boliden. Important byprod- 
ucts of Hälsingborg roasters include about 
300,000 tons of arsenic-free iron oxide, most 
of which is exported to West Germany and 
the United Kingdom, and electric energy, 
which is sufficient to supply most of the 
power required by the Reymersholms plants. 


Concurrently, plants for production of 
liquefied sulfur dioxide were also being 
built at Hälsingborg and Rönnskär. The 
Hälsingborg plant will have a production 
capacity of 55,000 tons per year and will 
come in stream in 1970. The Rönnskär 
plant will have a capacity of 30,000 tons 
per year and will begin production in 
1971. The liquefied SOz is intended for the 
pulp industry, where its use is increasing 
in preference to pyrite and elemental sul- 
fur. Swedish capacity for production of liq- 
uid SO? was expected to be at least 125,000 
tons per year by 1971. 

Sweden's production of pyrite concen- 
trate was expected to increase by at least 
30 percent during the next 2 or 3 years. 
With new production from the Näsliden 
mine and expansion of the Boliden con- 
centrator in 1969, and expansion of pro- 
duction planned at the Kedtrásk deposit, 
the Boliden Co. anticipated an annual out- 
put of 600,000 tons. Pyrite, SO2, and sul- 
furic acid is also produced at Falun by 
SKB. 

Imports of elemental sulfur declined to 
87,000 tons in 1969. Most was obtained 
from Poland and France. Imports of pyrite 
were doubled, but exports were not appre- 
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ciably changed compared with 1968. Net 
exports of sulfuric acid increased to 91,000 
tons in 1969. 


MINERAL FUELS 


Coal and Coke.—Sweden's small output 
of coal was a byproduct of clay mining op- 
erations in the southwest. Höganäs AB was 
the principal producer. No coal mines 
have been operated in Sweden since the 
Nyväng mine was closed by the company 
in 1966. 

Imports of coal decreased about 9 per- 
cent, and imports of coke increased 2.5 
percent compared with leve]s of 1968. The 
United States remained the largest supplier 
of coal, with 568,100 tons, but its share of 
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the market dropped to 36 percent, com- 
pared with 41 percent in 1968. Shipments 
from West Germany (200,000 tons) also 
declined, as imports from the Soviet Union 
(488,400 tons), Poland (266,800 tons) and 
the United Kingdom (83, 400 tons) in- 
creased. 

Output of metallurgical coke at the Ox- 
elósund steelworks in 1969 rose to 504,000 
tons. In imports of coke, West Germany 
remained the major supplier with 475,000 
tons and a 43-percent share of the market, 
compared with 665,000 tons and a 62-per- 
cent share in 1968. 

Domestic consumption of coal and coke 
in 1967 and 1968 is shown by the follow- 
ing tabulation, in thousand metric tons: 


Consumption 
Commodity and consuming sector 1967 1968 
Coal: 
Coke ³ WGéGéũdmiq ⁵ ꝛ . ˙r˙1et:7¾ĩðr3! !...... eee Mi e 706 670 
Gas WOKS Lo oic ] j y 0 ⁰ymm 621 
Thermal powerplantnn’nn˖K.½◻.ns „ 20 ue 
Railways e uae oo eee y LE UL M M eS E 4 10 
I...; se cerQCIAt Ae A 8 467 850 
111111: ] DON c ð are meee PH 68 60 
TOU) PNE 8 1,886 1,650 
Coke-oven coke: 
Iron and steelmaking * sos osc we os esas eR Re m E RET eR unns 1,262 1,280 
Railways I e ß ß E EAE EP 4 
Other hdd Kœ˙ ede ceiue ca 250 185 
F U] 0ſ yd T 251 150 
45⁵ gps ] ⅛W—Aü.. ðxéͤd ⅛ð⅛ k k E LUE 1.767 1.622 
Gas coke: 
GB WOT ois on oh 00 oad —·¹¹miA1A . Le woe EE LE dE 85 19 
Inch ð vy -0ůł—! kk eMe cts 214 240 
M ³˙- m. ² ] ]i] ð ͤ⸗ v x K A E eae a 200 174 
f ³W¹AA uid eua ³¹¹¹¹q ˙ a aq S Puedo Dirt. mA m du 499 493 


1 Includes 50,000 tons consumed by iron and steel industry exclusive of casting plants. 
3 Includes approximately 500,000 tons transformed into blast furnace gas. 


nization for Economic Cooperation and Development (OECD) (Paris). Statistics of Energy 


Source: Orga 
1954-68, 1970, pp. 226-229. 


Petroleum.—Exploration—AB Oljepros- 
pektering, the oil and gas prospecting firm 
whose formation was reported in 1968, 
began geophysical surveys in the southern 
province of Skane in late 1969. The com- 
pany plans expenditures of about $20 mil- 
lion during the next 5 years, and a further 
$10 million by 1977. Exploration work was 


expected to concentrate in Skåne, the Bay 
of Hanö, and in the maritime area around 
Gotland. In Skåne, drilling may start dur- 
ing 1970. 

Refining and Marketing.— With the re- 
cent expansion of refining capacity and pe- 
trochemical facilities in western Sweden, 
imports of crude oil rose more than 14 
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percent in 1969, to nearly 10.8 million 
tons, and output of petroleum products 
was 11.5 percent more than in 1968. 


At yearend, petroleum refining capadty 
was 12.4 million metric tons per year dis- 
tributed among five refineries as follows: . 


Annual 
Company Location capacity 
(million tons) 

British Petroleum Raffinaderi A. Stehes eset ow 5.0 
Koppartrans Oljeaktiebolag (Shell) %%; ĩðͤ KA TT 4.8 
Nynüshamn........-.......-.--.-- 2.1 
AB Nynàs-Petroleum.................- cll. lll. l- Geb 86 .8 
Mil. A 8 . 1 
CJ! §²⁰¹˙Au.AA ·¹Aſſſſſͥ ͥ de iu Lm LES Dan a ¶ E NR 12.4 


Source: Petroleum Times. V. 74, No. 1888, Jan. 2, 1970, p. 77. 


The Oljekonsumenterna (OK) coopera- 
tive apparently made final plans to build a 
refinery at Lysekil, north of Góteborg. The 
plant will have a refining capacity of 5 
million tons per year; completion was ex- 
pected by late 1972. The OK organization's 
share of the Swedish market for petroleum 
products was about 17 percent in 1969. 

In petrochemical developments, AB 
Svenska Esso completed its large (250,000- 
ton) plant at Stenungsund; AB Fosfatbola- 
get and Unifos Kemi AB were expanding 
annual capacities to 160,000 tons and 
110,000 tons, respectively; and Uddeholms 
AB was building a 24,000-ton plant. Mo 
och Domsjó AB reportedly had a 40,000- 
ton-per-year capacity. 

Plans were made to build a 100-mile 
pipeline system for petroleum products 
from Góteborg to Órebro in central Swe- 
den. The system will consist of two 10-inch 
pipelines, one for white products and the 
other for (heated) heavy fuel oil. The 
lines will be built by Bjórklund and 
Wedin, with pipe supplied by the Hed- 
lurfd division of TGO. 

Consumption of petroleum products con- 
tinued to increase, particularly gasoline 
and fuel oils. Total number of cars, trucks, 
and buses rose by 10 percent to 2.5 million 


in 1969. Inland consumption of petroleum 
products in 1968 and 1969 was reported as 
follows, in thousand metric tons: 


Consumption 
Commodity 
1968 1969 

Gasoline 2, 521 2,633 
Kerosine..................- 213 216 
Distillate fuel oil. 7,606 8,250 
Residual fuel oil! 10,248 11,959 
Other cos es ces Sas EEG r 1,464 1, 

r zn2z2e r 22,052 24,691 

r Revised. 


Source: Organization for Economice Cooperation 
and Development. (OECD) (Paris). Provisional Oil 
Statistics by Quarters; From 1st Quarter 1967 through 
4th Quarter 1969, Paris 1970, 22 pp. 


Electric Power.—Output of electricity in- 
creased by 3.2 percent in 1969, to 58 bil- 
lion kilowatt-hours (Kwhr). The share of 
total output contributed by thermoelectric 
plants (most of which burn fuel oil) rose 
to 28 percent, compared with 13 percent in 
1968, owing to less favorable hydraulic 
conditions. Although output from nuclear 
plants is increasing, it accounted for only 
about 1 percent of the total output, and 
imports of 5 billion Kwhr were required 
to augment the nation's supply. 


The Mineral Industry of Taiwan 


By R. A. Pense? 


Lacking extensive mineral resources, Tai- 
wan's mineral industry in 1969 became in- 
creasingly engaged in processing such 
foreign raw materials as crude petroleum, 
steel scrap, bauxite, and phosphate rock to 
meet national needs. The cement industry 
continued to be the principal mineral in- 
dustry sector using domestic materials. To- 
gether with the chemical fertilizer industry, 
these processing industries had an added 
value at least three times the production 
value of the extractive sector. Coal ac- 
counted for about 63 percent of mine out- 
put value, although for the first time in 
recent years it declined significantly in 
quantity. 

The first year of the fifth 4-year plan 
(1969-72) ended fairly successfully in 1969 
with a gross national product (GNP) pre- 
liminarily estimated at $4,125 million (in 
1964 prices). This represented an 8.7- 
percent increase over GNP in 1968, and it 
was above the overall 7-percent annual 
growth rate projected for the plan. The 
extractive sector of the mineral industry 
alone accounted for 1.2 percent of 1969 
GNP. 

Mining and mineral-related manufactur- 
ing contributed gross production values of 
$80 million and $468 million (including 
raw material cost), respectively, to the 
economy in 1969. The former was 5 percent 
and the latter 20 percent above 1968 levels. 
Production indexes of the major elements 
of mining and mineral processing follow 
(1966 — 100) : 


Economic sector 1968 1969 
Overall mining 103.4 104.8 
Coal mining 100.0 ) 92. 
Metal mining 88.7 106.4 
Nonmetallics extraction (excluding 

salt evaporation-- )) 114.8 107.8 
Crude petroleum and natural gas pro- 

Guei nn EROS TE 162.5 207.7 
Chemical fertilizers. ................ 116.7 126.1 
Petroleum refining. ...............- 134.6 179.8 
ng e MM oea ? 99.4 98.5 
Overall nonmetallic producta. ....... 128.1 135.4 
Cement and cement products 118.2 127.0 
Basic metals .119.0 144.0 


The generally favorable economic out- 
look apparently encouraged the Govern- 
ment to declare intentions of proceeding 
with several important mineral-processing 
projects. The most ambitious was an in- 
tegrated steel plant now scaled at 2 million 
tons of crude steel per year. Construction 
of this facility is a major goal of the present 
development plan. A second petroleum re- 
finery, roughly the same size as the existing 
110,000-barrel-per-day plant at Kaohsiung 
in the south, was to be constructed at 
Shenao near Keelung in the north. Plans 
for a major new nitrogenous fertilizer plant, 
similiar in scale to one completed in 1968 
and now producing up to 100,000 tons of 
urea and 140,000 tons of ammonia sulfate 
annually, were also announced. 

In late 1969 the Asian Development Bank 
loaned $3.8 million to two Government com- 
panies to further integration of the Tai- 
wanese nonferrous metal industries. Most 
of the $2.7 million assigned to the Taiwan 
Aluminum Corp. and the $1.1 million allo- 
cated to the Taiwan Metal Mining Corp. 
are for expanding rolling and fabricating 
facilities. Besides supplying products needed 
by the country's emerging sophisticated 
industries, the loans are expected to im- 
prove the national trade balance through 
import substitution and increased export 
earnings. 

Substantial progress was made in 1969 


1 Research specialist, Bureau of Mines, Washing- 
ton, D.C. 
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toward Taiwan's first atomic powerplant. 
Following recommendations made in March 
by the U.S. consulting firm, Bechtel Corp., 
contract awards were granted in October 
by the Taiwan Power Company to two 
U.S. companies for the erection of a 600,000- 
kilowatt light-water reactor. General Elec- 
tric Co. is to provide the overall design, as 
well as the steam supply system and the 
initial fuel element. Westinghouse Electric 
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Corp. is to supply the turbine and gener- 
ator set. Completion of the plant, to be 
located at Chinshan in northern Taiwan, is 
scheduled for 1975. Total costs are presently 
estimated at $142.7 million, of which $96.1 
million is to be in foreign currency. A loan 
agreement was concluded in November. 
The Export-Import Bank of the United 
States will cover $79.7 million of the foreign 
cost. 


| PRODUCTION 


The gross production of the mineral in- 
dustry was valued at $548 million in 1969. 
This figure excluded the increasingly im- 
portant manufacture of fertilizers, but in- 
cluded, among others, the major coal min- 
ing, cement production, petroleum refining, 
and base-metal processing sectors. Possibly 
one-fourth of the value can be accounted 
for by the costs of imported raw materials 
for the petroleum and metal industries. 
The 17-percent rise over the corresponding 
gross value in 1968 was largely the result 
of greater production of mineral fuels, 
which increased 21 percent to $259 million. 
Value of metals output was up 24 percent 
to $136 million, principally because of a 
larger production of steel products to meet 
accclerated demand by both domestic and 
foreign consumers. Greater production of 
limestone for the cement industry was prob- 


Table 1.—Taiwan: 


ably responsible for the 11 percent increase 
to $153 million in nonmetallics value. 
Quantitative output from petroleum re- 
fining, the most important of the fuel. 
producing sectors, increased $7 percent. The 
principal factor in the increase was larger 
demand by powerplants for residual fuel 
oil. Output of the significant coal sector 
dropped 7 percent, largely because of pro- 
duction difficulties. The relatively minor 
crude oil and natural gas sectors posted 38 
percent and 27 percent increases in pro- 
duction, respectively. Completion of the 
new pipelines, processing facilities, and 
consuming plants was principally respon- 
sible for the natural gas rise. 
Nitrogenous fertilizer output rose signifi- 
cantly in 1969 because of the completion 
near yearend 1968 of a major urea and 
ammonium sulfate plant at Hsinchu. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 
METALS 
Aluminum: 
Alumina, gross weight k e 42,000 87,874 44,217 
Metal, primar CD 8 15,440 20,020 22,108 
Copper: 
Mine output, metal contentte LLL lll LL Ll cle cell. e 2,300 e 2,300 e 2,300 
8 ao refined, secondarꝝ ll lll ll lll... 8,001 2,542 2,889 
old: 
Mine output, metal content... ..........-..... troy ounces.. 20,574 NA NA 
7õ ] §ͥ¹ ... ³oWwA.A. ð y hr y Gate do.... 35, 563 20,994 21,486 
Iron and steel: 
Iron ore and concentrate 12,599 * 5,847 7,847 
IIõ!ĩ;]ĩiÜ ↄↄ⁵ ALLE T er thousand tons 8 76 78 
Ferroalloys (ferrosiliconn dd 1,968 2,189 1,718 
Steel ingots and casting thousand tons t 228 r 242 211 
Silver metal, primary....................- thousand troy ounces.. ' 116 r 90 81 
NONMETALS 
zj) P aaa eE S 572 1,200 3,081 
Cement cae ce ec s ee eua dU Cael thousand tons. . 8,487 8,993 4,088 
Clays: 
Ceramic and potter do.... 57 NA 7 
Paper ile 8 do 4 NA 5 
Used in cement NU cO PPP EUR do.... 634 NA 755 
Brick and tile... usce cnn ela omc eee Rec e TEE do 830 NA 1,104 
Fertilizer materials, manufactured: 
Nitrogenous: 
Gross weipht..... accccllulu c ce eR RE Rau do.... 599 662 729 
Nitrogen content.......-.....-.--.-.----------- do.... 174 189 217 
Phosphatic: 
Other than Thomas slag, gross weight... do.... 204 204 197 
Other, P:O, content do 87 37 35 


See footnotes at end of table. 
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Table 1.—Taiwan: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 1969 
NONMETALS— Continued 
Mixed and unspecified, gross eunt 270 LL ac d do.... 38 65 121 
GYPSUM ß scat a LEE Cee EE do.... 16 6 5 
Iii: Russe viue ae Lip al te t E do.... ' 121 * 119 110 
Pyrite and pyrrhotite (including cupreous): 
Gross weight... 2... Lll lll ccc ll lel ce cac raa rrr. do.... 39 39 38 
Sulfur content. cor ccm do.... 15 * 14 e 14 
Quartz, quartzite and glass sand____.-..-..--.---------- do.... 126 NA 129 
Salt marie. hh Dues md oe ed d do.... 517 311 383 
Stone, sand and gravel, n.e.s., crushed and broken: 
Dolomite CMM E CTETUR TIE do.... 57 59 
Limestone... o a eo ceed Vu EET n E do.... 5,727 6,612 7,406 
Sulfur, elemental: 
Native, other than Frasecec gn. 6,490 4,432 4,830 
Byproduct (recovered from refinery gases) 6ÿtv n TERR 3,065 NA NA 
Tale and related materials: Soaps tone thousand tons 41 29 24 
MINERAL FUELS AND RELATED MATERIALS 
hh Len p ees Eee een cca: 495 NA NA 
Coal, bituminous......... P nnn thousand tons 5,078 5,014 4,645 
Co 
Metallurgical.... 2... 2.2. 22-222 eee eee eee do.... 188 e 192 189 
GashOuSe-. i ũ iep osi eec cr K EL LU Ear do.... 56 e 56 e 56 
At. ⁰ aad ees do.... 8 eg es 
Total oen iu Seine er Ses ee M 252 256 253 
Natural gas tos ⁵ð iii 88 million cubic fet. 18,616 24,877 31,553 
Petroleum: 
C/ô§ôöĩ˙⁵ÜLj¹è mm.r ꝛ v x thousand 42-gallon barrels.. 246 421 581 
Refinery products: 
Gasoline, aviation and motor do.... 2,889 8,031 8,811 
l eee yd ER 2s do 2, 208 12, 912 3,734 
Distillate fuel oil. -...2-2--22 22-2 elle do.... 8,039 3,337 5,496 
Residual fuel o ilk. do.... r 7, 739 11.258 14,875 
Liquefied petroleum gas do.... 440 677 879 
Asphalt and bitumen, refiner ed do.... 626 747 750 
Lubricant oils and feed stocks. do.... 603 681 768 
Other, including unspecified... .................. do.... 406 506 11,513 
e Estimate. r Revised. NA Not available. 


! Includes unknown amount processed into natural gas liquids by field plants. 


? Includes 420,000 barrels of naphtha. 


TRADE 


Trade in the principal mineral commodi- 
ties rose in 1969 largely because of the 
worldwide stcel boom in which Taiwan 
participated as both a consumer and sup- 
plier. While the expanding domestic econ- 
omy raised demand for foreign ungalvan- 
ized sheets, exports of Taiwancse sheets 
(both galvanized and ungalvanized) , 
bars and rods found ready foreign markets. 
Shipments of cement, the country's second 
largest mincral export, fell sharply again. 
In 1969 these were only about half the 
value of those in 1967 and represented a 
7-year low. The foreign exchange cost of 
petroleum products, the second largest min- 
eral import item, increased only marginally. 
This was principally the result of lower 
unit costs of the foreign crude oil, which 
constitutes the bulk of petroleum imports. 
Crude imports actually increased almost 
7 percent quantitatively. Table 2 shows the 


major components of Taiwanese mineral 
trade in 1967-69. 


Table 2.—Taiwan: Value of principal 
mineral export and import commodities 
(Million dollars) 


Commodity 1967 1968 1969» 
EXPORTS 
Copper ore $1.7 $1.8 $1.3 
Iron and steel products.. 17.7 »11.8 21.6 
Aluminum products..... 3.0 2.8 4.1 
ement o ascen 18.4 13.9 9.1 
Manufactured fertilizers. 6.7 3.9 4.3 
Petroleum products. .... 5.0 5.7 7.5 
Teta!!! Re 52.5 39.9 47.9 
IMPORTS 
Iron and steel scrap. .... 10.0 9.3 10.2 
Iron and steel products. 63.4 58.1 77.5 
Other metals and alloys. . 16.1 »15.8 17.2 
Sulfur.. A eee ce 10.8 8.6 8.6 
Manufactured fertilizers. ' 12.1 6.3 11.7 
Petroleum and products 
(mostly crude oil) e 45.0 58.1 59.1 
Fe e vua er 157.4 :155.7 184.3 
e Estimate. v Preliminary. r Revised. 
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Table 3.—Taiwan: Exports of mineral commodities 


. 2 (Metric tons unless otherwise specified) 
Commodity 1967 1968 
METALS 
Aluminum and alloys, all form 22 22 2c cll lll llc ll ell cl lll. 4,552 6,052 
Copper, ore and concentrate, including cement copper mH Pn 15,669 16,452 
Iron and steel, metal: 
Pig iron and ferroalloyR. orcisedw ree cee Seca 8 5,574 316 
Semimanufactures...........2. 2222 LLL l2 c lll lll eee. thousand tons 136 94 
NONMETALS 
J;ö§%—⁵ DeC k pud AE thousand tons 1. 130 882 
Fertilizers, manufactured: 
(/ ⁵⅛²’é¹˙—Ü1¹:! ð« mh do 68 49 
Phosp löõõõõ³³ſ0˙ JV E Le Leu do e 7 
r ß e a dd do 16 2 
SS ³W¹ ER ð2u. K yy ⁰ʒ ose do 17 11 
MINERAL FUELS AND RELATED MATERIALS 
CONG scarann unmute uu I EE MAL LE d thousand tons 4 5 
Petroleum refinery products: 
Gin... ee ete we ee thousand 42-gallon barrels. . 87 15 
Residual fuel iI ³o ¹ do ae 107 
Lubricants and feedstocks..__...--..----------- FFV do 349 320 
Pit ð k=;- „. mE e s do.... 168 176 
ö;à¹ẽ0èĩ AA ß oe Bee 88 do 46 SA 


Source: Chinese Maritime Customs, Statistical Department, Inspectorate General of Customs (Taipei, 
Taiwan). The Trade of China 1967 (pub. 1968), 863 pp.; 1968 (pub. 1969), 916 pp. 


Major destinations of selected Major origins of selected 
commodities, 1968 commodities, 1968 
(Thousand metric tons unless otherwise specified) (Thousand metric tons unless otherwise specified) 
Commodity Quantity Cammodity Quantity 
Aluminum and alloys, all forms Aluminum and alloys, bauxite, total 55 
metric tons.. 6,052 Brülel... 2l ͤ0G w esie 54 
JADRE ool ce Sots ees do.... 8,380 Iron and steel, scrap_._....-.---------.. 223 
Copper, ore and concentrate, including United States 104 
cement copper. 16 , cune T T 48 
Jap. oe canoe o eq E ERA 16 Iron and steel, semimanufactures. ........ 425 
Iron and steel, metal, semimanufactures. . . 94 ee eee Leere ce ded 349 
Thailand lll. cece Ede ERES 31 Fertilizers, crude, phosphatic............. * 168 
URP t cnini ae tL T ET 14 Morocco 98 
United States 8 Fertilizers, manufactured, nitrogenous 64 
Cement: osas cit wins one ewe esses 882 dero PEE . ͤKA 8 64 
South Vietnam. ................... 520 Fertilizers, manufactured, potassic........ 111 
CCC /Cↄ ²⁰² 8 97 United States 78 
Fertilizers, manufactured, nitrogenous... . 49 GVDBUI o ¾ r»ꝛm um EE Le 85 
South Vietnam 49 e ke drei 53 
Petroleum, refinery products, lubricants Ni ³ĩð2Aĩi que sexe 31 
and feedstocks Sülfür scd ccm dE ĩð vv ( de uet 66 
thousand 42-gallon barrels. . 320 Canada.. 25 
PC beam uo dai do.... 203 United States 18 
Philippines.................. do. sc 52 nnn 88 18 


Petroleum, erude 
thousand 42-gallon barrels.. 22,820 
7/öͤ»; ] coed ce e RE do.... 18,556 
Petroleum, refinery products, fuel oil 
do.... 4,252 
Kunnit do.... 2,646 


* Estimate. 


THE MINERAL INDUSTRY OF TAIWAN 695 
Table 4.—Taiwan: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 
METALS 
Aluminum and alloys: 
I/. ⅛5¼wß 8 thousand tons 103 55 
Serap- oedet erae e e Ee DL ur cep dc ee 8 8,854 4,299 
Unwrought and semimanufactures. .............- o Lec 4,410 5,581 
Copper and alloys, all forms. ................. p 8,618 5,642 
Iron and steel: 
Ore and concentrate thousand tons 68 49 
Ser; ee ee 32 8 do 218 223 
Pig iron and ferroalloys. ss TCC O.. 26 28 
Ingots and other primary form O... 50 21 
Semimanufactures.._.........-.--- / eee ose O... 374 425 
Lead and alloys, all formmm mn „ö 5,454 4,139 
Manganese dioxide... 2562. lccucm c cERORa LR LED NQEDE HN EE EE 1,820 1,632 
Mere. Sosuwseeee oe aa aa xu eR 76- pound flasks.. 943 1,408 
Nickel and alloys, all form 7 8 152 885 
Tin and alloys, all forms..._....-.----.---.----------------- long tons 328 808 
Titanium dioxide. ꝶpꝓꝶ¼ꝓꝛ!!!! p ñ p LE 2,738 4,136 
Zinc and alloys, err, UAM FO ERE 10,912 10,797 
NONMETALS 
, sooo oem ea ß dee eu E 1,427 1,989 
III/ ³ ³³³ exsweruedecdenad qi eue desde eM D tL IE 2,682 8,772 
Fertilizers: 
Crude: Phosphat ick... thousand tons e 155 e 168 
Manufactured: 
NitrogenoUsi32232525.6U bose ð a aana do.... 172 64 
Otässi asc E ow one tea ec eee seu d P LÁ ETE [ose 95 111 
Graphite MADE Tr PHA CERO 2,002 4,651 
Vj = ³˙¹w y dy d eeu thousand tons 62 85 
Sl: ³ðWAA cds ⁰⁰kr m 8 do 166 66 
MINERAL FUELS AND RELATED MATERIALS 
C]]... ß thousand tons 12 2 
Petroleum: 
hh. y IE E ELE thousand 42-gallon barrels. . 18,250 22,820 
Refinery producta: 
Fel!!! 8 7777... PONTO ER MURS do.... 858 4,252 
Fünen do 202 201 
GH... a ĩðé A ae ler are Sere ates do 143 97 
e Estimate. 


Source: Chinese Maritime Customs, Statistical Department, Inspectorate General of Customs (Taipei, 
Taiwan). The Trade of China 1967 (pub. 1963), 863 pp.; 1965 (pub. 1969), 916 pp. 


COMMODITY REVIEW 


METALS 


Aluminum.—During 1969 the "Taiwan 
Aluminum Corp. (TALCO), the country's 
Government-owned — aluminum-producing 
concern, considerably amplificd its present 
expansion program. In addition to the 
planned increases of its 42,000-ton-per-ycar 
alumina facility to 76,000 tons by October 
1970 and its 20,000-ton-per-year primary 
aluminum installation to 38,000 tons by 
1971, TALCO now plans with forcign aid 
to raise the capacity of a recently installed 
cold.strip mill to 5,000 tons annually; to 
construct a 2,000-ton-per-year aluminum 
alloy rod and wire mill; to build an inter- 
related superpurity refinery and foil- 
manufacturing plant producing 200 tons 
annually of foil and 350 tons of strip and 
wires; and to establish a fabricating plant 
for aluminum containers. Financial and 


technical assistance from French, German, 
Japanese, and U.S. sources has been 
arranged. Malaysian bauxite was the prin- 
cipal raw materials for TALCO's 1969 
operations. 

Copper.—Chinkuashih mines of the Gov- 
ernment-owned Taiwan Metal Mining Corp. 
(TMMIC) continued to account for over 
90 percent of the mine copper produced. 
All Chinkuashih output, which included 
copper concentrate and cement copper in 
a 2-to-] ratio (in terms of metal content), 
was shipped to Japan for processing and 
return. TMMIC's existing mine smelter 
also provided over 90 percent of the 
country’s small output of electrolytically 
produced copper metal, all of which was 
derived from scrap. Construction was ini- 
tiated at Chinkuashih on a small, new 
smelter to produce a 44-percent-grade 
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copper matte by mid-1970; this will be 
sent to Japan for further treatment until 
appropriate refining facilities can be built. 
1MMIC also made arrangements during 
the year to erect, with forcign financial and 
technical assistance, a modest fabrication 
plant to produce annually 200 tons of 
copper strip, 400 tons of brass strip, and 
1,200 tons of copper wire. If all plans are 
completed, TMMIC will join TALCO as 
an integrated nonferrous metal producer. 


Copper exploration in eastern Taiwan 
centered in 1969 on the Chimei area near 
Haulien. Geophysical and geochemical in- 
vestigation has suggested the presence of 
sizable tonnages of porphyry copper in 
more than one location. Test drilling was 
underway at yearend to prove up reserves. 
Various international mining companies 
expressed interest in the devclopment of the 
Chimei copper deposits. 


Iron and Steel.—Plans for the establish- 
ment of a conventional integrated steel 
plant were reviewed near yearend, following 
completion of a feasibility study by Austra- 
lian experts. A 2-million-ton-per-year plant 
is to be built over the next 5 years. Details 
on this much-discussed, altered, and post- 
poned project have not yet been ascertained. 


Two-thirds of Taiwan's steel demand 
continued to be met principally from about 
85 small electric-arc furnaces with a capac- 
ity of about 200,000 to 250.000 tons an- 
nually. Additional steelmaking facilities 
added approximately another 100,000 tons 
of capacity. Rolling (including rerolling) 
capacity totaled approximately 300,000 tons; 
about 60 rolling units were in existence, 
including four wirc-rod mills. The Taiwan 
Iron Manufacturing Co. was by far thc larg- 
est of the approximately 15 iron producers. 


NONMETALS 


Cement.—Dccreasing exports and a slower 
production growth aimed principally at 
mecting domestic demand characterized the 
cement industry in 1969. The capacity of 
Taiwan Cement Corp.’s (TCC) Suao plant 
on the northeastern coast was virtually 
doubled to 530,000 tons annually with the 
addition of a fourth kiln. This raised the 
total capacity of TCC's four plants to 2.2 
million tons, about 40 percent of the na- 
tional capacity. Asia Cement Corp., with 
its only plant at Hsinchu, ranked next to 
TCC; a fourth kiln was being installed as 
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part of the program to raise annual capac- 
ity to 1.7 million tons in 1970. 
Fertilizers.— The principal new facility 
added in 1969 was a 45,000-ton-per-vear 
mixed-fertilizer unit at Kaohsiung. Con- 
struction reportedly was also started on a 
second unit at this plant, which is owned 
by the Government's Taiwan Fertilizer Co. 
(TFC). At yearend Taiwan had a total 
annual fertilizer production capacity of 
about 1.2 million tons divided among 6 
companies and 13 plants. TFC, however. 
owned cight of the plants and accounted 
for 62 percent of production capability. 
Annual production capacity by kind of 
fertilizer (with TFC's portion in paren- 


theses) is as follows: 
Thousand 

metric 

tons 
Ammonium sulfate ........ 480 (210) 
Urea ERE ERN OPER DENT SDR 290 (170) 
Calcium superphosphate ...- 210 (180) 
Nitrochallk 444 70 (70) 
Ammonium phosphate 25 (23) 
Mixed fertilizers .........- 110 (50) 


MINERAL FUELS 


Coal.—Production fell significantly in 
1969. This is attributed to a shortage of 
workers; to delays (caused mainly by finan- 
cial distress) in announced plans to con- 
solidate the approximately 300 existing 
small, inefficient mines into fewer, larger. 
more effective units and to open some 13 
new modern pits; and to the increasingly 
non-competitive prices of coal. Not onlv 
was output far below the 5.75-million-ton 
target set for the year, but it dropped be- 
neath the 5-million-ton level for the first 
time since 1963. Difficulty in obtaining 
enough fuel to keep coal-burning power- 
plants operating smoothly reportedly was 
the principal factor behind Taiwan Power 
Company's import of about 200,000 tons 
of Australian coal in 1969 as an emergency 
reserve, 

Some 37 workers were killed and 47 
others injured on July 7 in a coal dust 
explosion at a mine northeast of Taipei. 
Allegedly, it was the country's worst min- 
ing disaster in recent years. 

Natural Gas.—Devclopment of natural 
gas continued in 1969, with the efficient 
utilization of rather limited resources. A 
phased construction schedule was being 
drawn up for laving by 1972 about 150 
miles of l6-inch pipe. The pipeline is to 
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extend from the producing Hsinchu and 
Tiehchenshan fields of northwestern Tai- 
wan, already connected to Taipei in the 
north by about 65 miles of line, to Kaoh- 
siung in the south. At Tiehchenshan a 
natural-gas processing plant was completed. 
It is capable of treating a slightly over 100 
million cubic feet daily of natural gas and 
extracting up to 300,000 barrels annually of 
gasoline, as well as substantial amounts of 
liquefied petroleum gas and ethane. Near 
the existing gasfields at Miaoli, construction 
on Chang Chun Petrochemical Co., Ltd.'s 
150-ton-per-day methanol plant was moving 
toward completion in 1970. Further inves- 
tigation of the new and apparently promis- 
ing Chiting and Chingtsaohu fields, also 
located in the northwest, was continuing. 
The deepest well ever drilled in Taiwan, 
however, was the apparently unsuccessful 
wildcat drilled in March to 18,000 feet at 
Pakuashan in the northwest. 
Petroleum.—Although output of indige- 
nous crude oil increased 38 percent in 1969, 
production was still a mere fraction of 
domestic consumption. Civilian demand for 
products, including bunkers, was projected 
in late 1969 to reach 24.1 million barrels 
by yearend, 30 percent more than the pre- 
vious year. Most of the overall increase was 
to be accounted for by a sharp rise in the 
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use of residual fuel oil by powerplants. 
Consumption of about 16.5 million barrels 
of residua] fuel oil, 3.4 million barrels of 
distillate fuel oil, 2.6 million barrels of 
gasoline, and 1.6 million barrels of other 
products was projected. Industry was ex- 
pected to use 63 percent (mostly residual 
fuel oil) ; transportation, 26 percent (largely 
gasoline and distillate fuel oil); fishing 
fleets, 8 percent; and residential and com- 
mercial heating and lighting, the other 3 
percent. 

Government efforts to lower cost of im- 
ported crude oil continued throughout the 
year. To reduce use of the comparatively 
expensive small charter tankers now bring- 
ing in foreign crude, the Chinese Petroleum 
Corp. ordered four 100,000-deadweight-ton 
tankers. One of these was reportedly com- 
pleted in early 1969. Offshore unloading 
facilities, capable of receiving tankers up 
to 100,000 tons, reportedly were completed 
off Kaohsiung, where the present refinery is 
located. At Shenao in the north, where a 
new refinery is to be built, offshore dis- 
charging facilities to handle 150,000-ton 
tankers were being planned. 

During the year, the Government became 
concerned about offshore oil legislation in 
view of potential resources in the East 
China Sea. 


INN Google 


The Mineral Industry of Thailand. 


By A. F. Grube? and K. P. Wang °’ 


Thailand's mineral industry recorded a 
moderate growth in output value in 1969, 
chiefly as a result of higher tin prices in 
the latter part of the year rather than be- 
cause of notable increases in volume of out- 
put. The higher value of mineral industry 
output was an element in the overall con- 
tinued upturn in the national economy, 
reflected in preliminary figures for the gross 
national product equivalent to $5,929 mil- 
lion (current prices) for 1969, compared 
with $5,575 million for 1968. 

At yearend, the Parliament of Thailand 
was considering a proposed petroleum law 
drafted by the Juridical Committee and 
approved by the Thai Cabinet. Six large 
oil companies, five United States and one 
British company, were conducting surveys 
in the Gulf of Thailand on the basis of 
preliminary awards and provisional legis- 
lation. 

In January 1970 Thailand was granted a 
World Bank loan amounting to $46.5 mil- 
lion to be used for expanding the country's 


thermoelectric and hydroelectric power gen- 
erating capacity. Capacity will be increased 
by 560 megawatts. The total cost of the 
expansion program will be equivalent to 
$92.4 million, with the Thailand Electricity 
Generating Authority providing the remain- 
ing funds. This is the World Bank's fifth 
loan for electric power in Thailand. Con- 
sumption of electric power in 1969 was 
considerably higher than the 2,540 million 
kilowatt-hours consumed in 1968. In the 
field of nuclear power, Chonburi Province 
was chosen as the site for Thailand's first 
atomic powerplant. According to the Elec- 
tricity Generating Authority, construction of 
the $125 million plant would begin in 1971 
for completion in 1977. 


1 Based to a significant extent on information 
from the Thailand Department of Mineral Re. 
sources. The Mining Industry of Thailand. No- 
vember 1969, Bangkok, pp. 1-80. 

3 Industry economist, Bureau of Mines, Washing- 
ton, D.C. 

3 1 physical scientist, Bureau of Mines, 
Washington, D.C. 


PRODUCTION 


Thailand maintained its position as the 
free world's third largest tin producer, with 
metal output down about 11 percent from 
that of 1968. The value in 1969, however, 
was considerably greater than a year 
earlier, because of much higher average 
tin prices. Thai tin accounted for more 
than half the country's total mineral pro- 
duction value, excluding manufactured 
cement and refined petroleum. Fluorspar 
and iron ore were next in importance. 


Comparing Thailand’s leading mineral 
products in terms of tonnages for 1968 and 
1969, cement showed little change, petro- 
leum products and fluorspar increased more 
than a fifth, iron ore declined slightly and 
mine tin output fell by 12 percent. Higher 
prices in some lesser metals, such as tung- 
sten and antimony, created more interest in 
their exploration and extraction. Manganese 
output continued to decline, because of re- 
duced Japanese purchases. 


TRADE 


Tin exports, valued at $73 million dur- 
ing 1968, continued as Thailand's most im- 
portant mineral commodity export, with 
the value reaching $79.6 million in 1969. 


Exports of cut and uncut precious and 
semiprecious stones (exclusive of diamonds) 
valued at $6.6 million ranked second to 
tin among mineral commodity exports; this 
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Table I.—Thailand: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 » 
METALS 
Antimony: 
lO o EM rc T A 2,280 423 1,560 
Mine output, metal content e. 2... 2... cL Lc LL cc eel 2L L2 Lll 1,026 202 150 
// bese cies DE HA Eso 8 129 880 246 
Chromite: ³˙ͥꝗ ⁵ ienne a qam e Re x E DLE ELE 210 —llohure 8 
Sl duas aaa a ORBE MEE ER EE 46 40 26 
Iron and steel: 
Iron ore, 55 percent iron. thousand tons 649 500 4TT 
Fi —-Ur,c; 8 do 6 17 11 
Steel ingots and castingagnansnsss „„ do 3 6 4 
Lead. mine... 236.6 322005 2 cae mt; ule ICE EQUES EE E aE 8,477 2,720 1,900 
Manganese: 
attery grade, 75 percent manganese dioxide ................... 9,145 5,855 4.226 
Metallurgical grade, 46 to 50 percent manganese diox ide 69,420 85,218 25,595 
Chemical grade, 75 percent or more manganese dioxide. ......... ....... ....... 115 
meee minerals, mohszitteeee Gamer 40 65 
in: 
Tin- in- concentrateʒ Le ell eeee long tons.. 22,490 23 ,678 20,786 
P ² AAA CEDE ee a do 26,634 24,662 22, 049 
Tungsten concentrate, 65 percent tungsten trioxide. end. 839 965 1,267 
Zinc, mine (in lead-zinc ore 1,400 1,100 700 
III Leu meld ci Eu Cee dade 1,530 8,220 250 
NONMETALS 
Fl. ĩ]⅛Uꝗä¼ ↄ EE MM sd LE aod 224..' uoce — (tae 
F souci eG ee Ee E ĩ eek ee thousand tons 1,737 2,365 2,403 
Fluorspar, 80 to 85 percent calcium fluoride......................... 133,152 245,107 297 , 560 
ay 1! RIS IRR e m 61,696 128,094 92.034 
arl (used for cementtt gd thousand tons 1.214 1.624 1,534 
Salt, sea, 85 to 90 percent sodium chloride -- thousand tons 110 150 200 
Sulfur, elemental, byproduct (recoveredꝰꝰ 2... l.l... NA 6,693 798 
Tale and related materials, pyrophyllite............ 2.2... Ll lll... 13 3,363 1,982 
MINERAL FUELS AND RELATED MATERIALS 
e K thousand tons 335 305 348 
Petroleum: 
CG c cuodu duos dide aep thousand 42-gallon barrels. . 14 26 16 
Refinery producta: 
Gasoline and naphthas..............--.-..--..----.- do.... 3,214 8,357 4,880 
C VAZ do 562 992 NA 
CCC ˙ũͤũ — T. v Edd o ec do 1.364 1.197 1. 591 
Distillate e ð Ä do 4.987 5, 405 6.471 
Residual fuel oil do.... 8,910 5,127 6,375 
Ff ð ð e . mete uE cue do 47 63 70 
Asphalt METRO a eae do.... 767 756 747 
Liquefied petroleum gas do.... 147 * 408 598 
,81d, 1: MER ⁵ðV ⁰ A aa T a EES ))) ~estieces 
/ ³˙·¹¹1r¹i—m1Ää ] · ¹mm y ĩðͤ E TEE do.... 14,998 17,305 NA 
e Estimate. p Preliminary. r Revised. NA Not available. 


Table 2.—Thailand: Exports and reexports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Principal destinations, 1968 


West Germany 821; Japan 197. 
All to Japan. 


Commodity 1967 1968 
METALS 
Antimony ore and concentrate 2,778 1,102 
Iron ore........... thousand tons 496 402 
Lead ore and concentratee. 9,183 7,155 
Manganese ore and concentrate 80,353 45,006 
Tin metalall«k long tons 26,572 23,638 
Tungsten ore and concentrate 888 819 
NONMETALS 

Cement voee su K etu ee) 33,817 34,709 
Feldspar, leucite, nepheline, fluorspar, and 

Ill a o 125,752 204,871 
Precious and semiprecious stones, except 

diamonds........... thousand carats.. 11,107 5,456 
Sålt ete CP 8 thousand tons. 88 108 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum, crude oil (reexports) 

thousand 42-gallon barrels. . 119 date sy 

Petroleum refinery products do.... 1,331 272 
Bunkers... sors oe ck Ie eI do.... 169 346 


Netherlands 6,275; West 1 1.200. 
Japan 40,390; "Taiwan 3,310 
United States 11 855; Netherlands 8,770. 
Japan 446; United Kingdom 190; Nether- 
lands 92. 


Laos 34,545; Burma 144. 
Japan 199,303; United States 3,700. 
Hong Kong 1,319; Switzerland 975; West 


Germany 661. 
Malaysia 57; Japan 25; Singapore 21. 


Taiwan 113; Laos 85; Singapore 55. 


Source: Thailand Department of Customs. 


THE MINERAL INDUSTRY OF THAILAND 


was due primarily to significantly increased 
exports of sapphires. It is to be noted, how- 
ever, that Thailand imports large quantities 
of uncut stones for cutting and reexporting. 
During 1968, for example, Thailand im- 
ported uncut sapphires amounting to 
19,413,734 carats and exported cut sapphires 
amounting to 2,007,649 carats. 

Other significant exports by value in- 
cluded feldspar, leucite, nepheline, fluor- 
spar, and syenite, $5.6 million; iron ore and 
concentrates, $2.5 million; and tungsten ore 
and concentrates, $2.1 million. Thai fluor- 
spar, predominantly exported to Japan, 
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became most important in world trade of 
that commodity, with the country ranking 
second or third among exporting countries. 

Iron and steel, all forms, valued at $88.4 
million, were Thailand's most important 
mineral commodity imports during 1968. 
Imports of crude oil, valued at $47.8 mil- 
lion and refined petroleum products valued 
at $47.3 million occupied second and third 
place. The only other significant mineral 
commodity imports by value were alu- 
minum, all forms, $6.7 million; copper, all 
forms, $5.9 million, and zinc, all forms, $5.1 
million. 


Table 3.—Thailand: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal sources, 1968 
METALS 
Aluminum and alloys: 
Unwrought. ............ 2... ....... 4,571 5,231 United States 3,571; Canada 1,189. 
Semimanufactures. ................ 3,533 3,580 Japan 1,927; West Germany 345. 
Copper and alloys: 
Unwrought. ..........-....-...... 370 223 Australia 152; New Zealand 50. 
Semimanufacture sw 5,185 6,256 Japan 4,008; United States 470. 
Iron and steel: 
Sil Seen MEE D red 25,110 75,105 United States 42,986; Belgium 14,079. 
Ferroalloys. |... ... 22.2.2. 2... 2.332 8,487 Republic of South Africa 1,413; Japan 976. 
Semimanufactures. ................ 657,359 647,077 Japan 433,833; Hong Kong 62,954. 
Lead and alloys: 
Unwrought..c. 24.4 eho soe uace 1,667 2,932 Australia 2,560; Japan 260. 
Semimanufactures. ............. xL 7 256 United States 141; Japan 56. 
Mercur 76- pound flasks.. 17 256 United Kingdom 211: Japan 39. 
Nickel, all form MOM 230 248 West Germany 122; Japan 94. 
Silver and alloys, all forms 
thousand troy ounces. . 168 54 India 48; Japan 3. 
Zinc and alloys: 
Unwrou gh 16, 650 14,646 Australia 9,374; Japan 2,695. 
Se mimanufacture s 2, 208 2,138 Poland 1,055; Australia 305. 
NONMETALS 
Asbestos, eruldglee LL... 24,107 19,534 Re ne of South Africa 12,433; Canada 
Cement ³˙’»õ˙wꝛ».A. ese eee 312,286 107,365 mipan 93 Taiwan 31,300; Malaysia 
Clays and refractories: 
Crude clay, n. ess. 4,208 9,391 India 8,277; United States 3,026. 
Clay construction materials: 
Refractory. 2... 2... Lll... 11,273 11,730 Japan 6,675; Taiwan 1,396. 
Nonrefractory. yy 11,470 11,571 Japan 6,658; West Germany 2,200. 
Diamonds: : 
Industrial. ................ carats.. 708 101 e of South Africa 96; United King- 
om o. 
Gem, cut and uneuut do.... 4,463 42,693 Republic of South Africa 11,203; United 
Kingdom 9,219; Netherlands 8,300. 
Fertilizer materials, manufactured: 
Nitrogenou s 57, 485 46,577 West Germany 15,599; Japan 14, 309; 
United States 6,823. 
Phospha tie 88,870 134,293 dps N Italy 17,000; United States 
365. 
Potag ie IE 8,259 8,858 United States 1,505; West Germany 800. 
Mixed... ³˙’k é 8 67,897 80,760 West Germany 31,376; Japan 15,106; 
Malaysia 10, 175. 
Ammonia, anhydrou s 429 538 Japan 334; Indonesia 83. 
Graphite 860 1,021 Japan 665; South Korea 164. 
Precious and semiprecious stones except 
diamonds........... thousand carats 18,145 28,662 West Germany 6,475; Switzerland 4,577; 
France 4,144. 
Sulfur (elemental). ))) VPN 15,955 14,849 Poland 7,879; United States 2,554; West 
Germany 1,728. 
Talc, soapstone, and steatite 2,056 2,162 South Korea 1,610; Japan 303. 
MINERAL FUELS AND RELATED MATERIALS 
CCC ˙ͤM .... dL ie 5,991 10,770 United States 6,889; Japan 2,610. 
Carbon black 3,557 5,026 United States 2,373; Australia 1,229. 


Liquefied petroleum gas 
ETE thousand 42-gallon barrels. . 50 


91 Singapore 56; Indonesia 23; Japan 7. 
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Table 3.—Thailand: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


1968 Principal sources, 1968 


20,238 Persian Gulf countries 9,893; Saudi Arabia 
5,509; Iraq 1,681. 
1,596 91835 Kingdom 669; Kuwait 271; Iraq 


ARMAS 


Commodity 1967 
MINERAL FUELS AND RELATED MATERIALS — 
Continued 
Petroleum: 

TUde- 2. cce RATES do.... 16,034 
Unfinished oils... ........... 989 
Refinery producta: 

Gasoline do 1.862 
Kerosin e coda 305 

Jet fuel... ............. do.... r 6592 
Distillate fuel oil........ do.... 4,462 
Residual fuel oil......... do.... 1,442 
Lubricating 0oil.......... do.... 582 
Asphalt do 34 
Petrolatum and wa do 39 
Other do t 165 
CCC do 8,983 

Revised. 


Source: Thailand Department of Customs. 


1,209 Iran 386; Indonesia 228; India 191. 
252 Iran 90; Malaysia 53; Indonesia 26. 
702 Saudi Arabia 331; Iran 230; Bahrain 91. 


7,898 Hans Saudi Arabia 1,779; Kuwait 
946. 
1,807 Indonesia 1,096; Singapore 144; Iran 48. 


617 Singapore 280; United States 214; Japan 


380 Japan 153; o apor 96; Iran 43. 
41 Indonesia 20; United States 7; Japan 6. 
136 Singapore 58; Indonesia 23; Japan 17. 


COMMODITY REVIEW 


METALS 


Aluminum.—Alcan Aluminium, Ltd., of 
Canada announced that an agreement was 
signed with P. Piya Co., Ltd., to form a new 
aluminum venture called Alcan Thai Co., 
Ltd. Each party holds half interest, and 
Piya's assets of a 1,650-ton aluminum ex- 
trusion press and anodizing facilities will 
be’ turned over to the new management. 
Thailand has been importing about 10,000 
tons of aluminum ingot and semimanu- 
factures annually, about half of each type. 

Antimony.—Thailand's antimony indus- 
try, comprised of small mines scattered 
around the country, was producing at an 
annual level of about 1,000 tons of anti- 
mony-in-ores and up to a few hundred tons 
of metal until 1968 when many operations 
were shut down, including the largest mine 
in Surat in the south. As a result of the 
many-fold increase in world antimony prices 
beginning in late 1969, exploration became 
active again, particularly in northern Thai- 
land, and some of the abandoned mines 
there and elsewhere have resumed small- 
scale operations. Miners in Thailand, how- 
ever, consider stibnite mining a rather risky 
business. 

Copper.—There were indications that 
Thailand might soon join the ranks of the 
world's copper producers. A consortium 
comprised of Signal Oil Co. and Dillingham 
Corp. performed extensive investigation 


work including diamond drilling of copper 
deposits located at Loei in northern Thai- 
land, where reserves may be on the order 
of 80 million tons of 0.7-percent copper 
ore. The concession rights to this area 
were originally granted to Mr. Suwan 
Viraphol who in turn made arrangements 
for Signal and Dillingham to conduct ex- 
ploratory operations under a partnership 
arrangement. Mining rights for two de- 
posits in the area were granted to a joint 
venture company including Mr. Viraphol 
and the U.S. firms. 

It was reported that the Japanese firms 
Sumitomo Electric Industries, Ltd., in col. 
laboration with Mitsui and Co. Lid. 
planned to establish the Siam Electric In- 
dustry Co. at Bangkok for the purpose of 
manufacturing sheathed copper cable and 
wire. Raw material requirements will be 
imported from Japan. 

Gold.—The Thailand Cabinet has taken 
steps to revoke the law reserving to the 
Crown the right to explore for gold. In 
anticipation of the law's revocation, 13 firms 
have applied for concessions in the prov- 
inces of Petchabun, Udon Thani, Lop Buri, 
Prachin Buri, Loei, Nong Khai, Chacho- 
engsao, Chantaburi, Chon Buri, Nakon 
Sawan, Prachvab Khiri Kan, Sukhothai, 
Chang Mai, and Chiang Rai.‘ 


The Investor (Bankok). V. 1, No. 10, Sep- 
tember 1969, p. 751. 
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Iron Ore.—Although iron occurs in 
many parts of the country, no deposit of 
significant economic consequence has as 
yet been discovered. Most of the roughly 
half million tons of iron ore produced 
annually in Thailand during recent years 
has come from Nakhon Si Thammarat in 
the south. The bulk of the output has gone 
to Japan, since the Thai steel industry, 
which is capable of producing a few hun- 
dred thousand tons of steel products an- 
nually, starts from scrap, pig iron, steel 
ingots, and semimanufactures rather than 
iron ore. 


Iron and Steel.—In April 1969 the Inter- 
national Finance Corporation made an in- 
vestment of $22.1 million in the Siam Ce- 
ment group of companies. A portion of 
these funds was to be used to enlarge the 
facilities of Siam Iron and Steel Co. Ltd., 
owned by the Siam Cement group. The 
company plans to build a 150,000-ton-per- 
year rolling mill with an arc furnace and 
continuous casting machine. Additionally, 
the steel foundry's capacity will be increased 
by 1,500 tons per year, the grinding ball- 
making capacity by 1,000 tons per year, and 
the output of the refractory plant to 17,000 
tons of bricks and shapes and 8,000 tons of 
ramming mass per year. Construction of a 
malleable iron foundry with a 2,000-ton- 
per-year capacity for the manufacture of 
pipe fittings is also planned. 

During 1969 an agreement was reached 
between the Thai company, Iron and Steel 
Bars Industrial Corp., and Indian business- 
men for the building of a 50,000-ton-per- 
year rolling mill. The rolling mill, to he 
built in India, is expected to be delivered 
to Thailand by May 1970 with trial produc- 
tion scheduled to start by mid-August 1970. 
A new company, Thai India Steel Co., has 
been formed and will take over Iron and 
Steel Bars Industrial Corp.'s assets. 


Plans for the construction of an inte- 
grated steel mill to supply the entire South- 
east Asia arca with all its steel require- 
ments made no further headway during the 
year. The plan envisioned a jointly owned 
complex consisting of Singapore blast fur- 
naces and Thai rolling mills. According to 
the Japanese,’ a plan submitted by the U.S. 
firm Koppers Co., Ltd., was not realistic. 
Instead, they suggested that a joint venture 
steelworks be built somewhere south of 
Bangkok for Thailand alone with 40 per- 
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cent Japanese financing. The first step 
would be to build a 200,000-ton-per-year 
cold tandem mill, followed eventually by 
blast furnaces, converters, and other facili- 
ties with a combined annual capacity of 1 
million tons. 


Lead and Zinc.—Thailand’s lead-zinc de- 
posits occur mostly near the Thai-Burma 
border. Kanchanaburi has been the only 
lead-producing Province in recent years, 
furnishing about 8,000 tons of lead-in-con- 
centrates annually. The Mae Sod zinc de- 
posits, with reserves of several million tons 
of very high grade nonsulfide ore in the 
form of smithsonite and calamine, were in- 
vestigated by National Lead Co., but this 
U.S. firm decided not to develop the prop- 
erty for the time being. 


Manganese.—Thailand produced man- 
ganese of various types from the Provinces 
of Lamphun, Songkhla, Yala, and Chiang 
Mai. The battery-grade manganese finds 
a local market in making dry cells. The 
bulk, however, relied on the Japanese mar- 
ket. Overall Thai output of manganese ore, 
mostly metallurgical grade, has declined 
sharply, because of dwindling Japanese 
purchases, which dropped from 68,000 tons 
in 1967 to 34,000 tons in 1968 and less than 
10,000 tons in 1969. 


Tin.—The International Tin Council 
continued its controls over tin exports dur- 
ing all of 1969. Thailand's export quota for 
the year was set at 23,300 long tons, and 
Thai sources claimed that shipments could 
have been higher even under the advanced 
prices were it not for the quota. Due to 
improved world tin prices, the International 
Tin Council indicated that export limita- 
tions would not be imposed, at least during 
the first quarter of 1970. 

Offshore exploration for tin continued 
throughout 1969. A large and apparently 
rich deposit was found in the Andaman 
Sea off the western coast of Phuket Island, 
Thailand’s chief tin-producing area. The 
deposit reportedly is in water considerably 
deeper than that to which most dredge 
operators are accustomed. However, South- 
ern Kinta Consolidated Ltd.’s dredge, the 
Takuapa, operated at this site on an exper- 
imental basis in 1969.6 If results from this 
activity with Thailand's only operating suc- 

5 Japan Metal Bulletin (Sangyo Press, Osaka). 
Mar. 24, 1970, p. 2 


* International Tin Council. Tin International. 
V. 42, October 1969, p. 280. 
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tion dredge prove economic, a large new 
tin source could be devcloped in 1970-71. 

Another firm engaged in offshore work, 
the Thai-U.S. firm Thailand Exploration 
and Mining Co., has ordered a suction cut- 
ter dredge with a monthly capacity of 
400,000 metric yards from the Japanese 
Mitsui Shipbuilding and Engincering Co., 
Ltd. The dredge is expected to be operating 
in Thailand by late 1971 and will be the 
world's largest. 

Two of Japan's large trading firms, Mit- 
sui and Co., Ltd. and Mitsubishi Trading 
Co., Ltd. were considering the construction 
of two separate tinplating facilities in Thai- 
land. Mitsui, in cooperation with Tin Plate 
Products Co. of Thailand, is considering 
the construction of an electrolytic tin line 
with an annual capacity of 50,000 tons. Mit- 
subishi Trading in partnership with Pinc- 
apple Corp. of Thailand is considering con- 
struction of facilities capable of producing 
50,000 tons of tinplate per year. 

Thailand produced and exported less tin 
than in 1968, but the 1969 value reached 
nearly $80 million which was consider- 
ably higher than the 1968 value. Thailand 
Smelting & Refining Co., Ltd. (Thaisarco) , 
joint venture with the U.S. firm Union 
Carbide Corp., continued to smelt all of 
Thailand's tin concentrate. 

Tungsten.—Thailand’s tungsten concen- 
trate is primarily a byproduct of tin min- 
ing. About a third of the national output 
of more than 1,000 metric tons of concen- 
trate in 1969 came from the central region 
of Kanchanaburi, followed by Nakhon Si 
Thammarat in the south as the next largest 
producing district. Very high tungsten 
prices towards yearend no doubt would 
stimulate Thai production further. 

Other Metals.—A new zircon beach sand 
operation started production during 1969, 
in the Gulf of Siam near Kooy and Pra- 
chuab, southwest of Bangkok. A report was 
submitted at the International Technical 
Tin Conference held in Bangkok during 
November on the byproducts of the Thai- 
Sarco tin smelter on Phuket; several hun- 
dred tons of high columbite content slag 
(up to 21 percent columbite-tantalite in 
grade) have been produced from this smelt- 
cr annually during recent years. 


NONMETALS 


Barite.—Through yearend 1969, there 
were no indications of the development of a 
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local market for barite, an event that had 
been hoped for in Thai circles during 1967- 
68, and output, if any, was unreported. 
However, the prospect of offshore oil ex- 
ploratory drilling in 1970 might provide the 
necessary stimulus. At yearend 1969, the 
status of a planned joint Thai-U.S. consor- 
tium for barite mining and grinding was 
unreported. Earlier, this group had applied 
to the Thailand Board of Investment for 
promotional privileges for the planned con- 
struction of a mill to produce ground bar- 
ite for use as a weighting agent in oil and 
gas-well drilling muds. Formation of a new 
company under the name of Barite Thai- 
land Co., Ltd., was proposed, with the Thai 
firm, Huey Yai Mining Company, Ltd., 
holding a 5l-percent interest and the bal- 
ance being held by the Baroid division of 
the National Lead Co. and Paul F. Scholla & 
Associates. The $1 million mill was to be 
built in the southern Province of Songkhla 
where there are large reserves of high- 
grade barite. Recent exploration located 
additional reserves of barite in Yala and 
Nakhon Si Thammarat Provinces. 

Cement.— If current -construction plans 
materialize, the production capacity of 
Thailand’s cement manufactures will be 
more than doubled by 1972. Siam Cement 
Co., Ltd., with the aid of an International 
Finance Corporation loan, is building a 
new plant in the northeast with a clinker 
capacity of 1,500 tons per day; Jalaprathan 
Cement Co. Ltd. has contracted with the 
Japanese firm Ishikawajima-Harima Heavy 
Industries Co., Ltd., for the construction 
of a 1,500-ton-per-day dry process cement 
plant to be located at Cha-am, a suburb 
of Bangkok; Siam City Cement Co., owned 
by Thais, reportedly has let a contract for 
the construction of a new plant at Tab- 
kwang in Saraburi Province with a capacity 
of 500,000 tons of cement annually; and a 
Thai-Japanese group envisions building a 
500,000-ton-annual-capacity plant at Pra- 
kanon outside Bangkok. 

The Siam Cement group, in addition to 
being Thailand's major producer of cement 
(current capacity 2,300,000 long tons per 
year) , also is an important source for other 
construction materials required by the 
building industry. An affiliate company, 
Siam-Fibre Cement Co., Ltd., produces a 
variety of asbestos cement products. Upon 
completion of a third plant, currently 
under construction, this company's annual 
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production capacity in asbestos cement prod- 
ucts will be 265,000 tons of roofing mate- 
rials, 125,000 tons of flatsheets and siding, 
and 45,000 tons of high-pressure and low- 
pressure asbestos cement pipes. Another 
affiliate of the Siam Cement group, Con- 
crete Products and Aggregate Co. Ltd., has 
an annual production capacity of 40,000 
cubic meters of prestressed concrete in the 
form of piles, bridge girders, bcams, and 
telephone poles; 13,000 cubic meters of 
footings and slabs, ordinary and reinforced 
concrete pipe; 4,000,000 concrete blocks; 
500,000 cubic meters of ready-mixed con- 
crete; and 450,000 tons of crushed rock. 
Fertilizer Materials—The Japanese Mit- 
sui group of companies plans to build a 
fertilizer complex in Thailand subject to 
the approval of the Thai Government. A 
plan is under consideration fof a joint 
venture between Iran's National Petrochem- 
ical Co. and Thai interests. Iran proposes 
to ship petrochemical feedstocks to Thai- 
land for the conversion into fertilizers. 


Thailand's only chemical fertilizer plant 
at Mae Moh is currently operating at about 
70 percent of its rated capacity—27,000 tons 
of nitrogen fertilizer per year. The plant is 
owned by Chemical Fertilizer Co. Ltd. Do- 
mestic demand for nitrogen-type fertilizers 
has been less than anticipated, and future 
plants will undoubtedly concentrate on the 
manufacture of mixed fertilizers. 


Fluorspar.—Thai fluorspar has attained 
great world prominence in only a fcw 
years’ time, and production is still rising. 
Output in 1969 totaled nearly 298,000 tons, 
and Japan, the main purchaser and con- 
sumer, imported 254,610 tons of Thai fluor- 
spar during the year, as compared with 
193,364 tons in 1968. Most output comes 
from the north, headed by the Lamphun 
district near Chiangmai. Universal Mining 
Co. provided roughly two-fifths of Thai 
fluorspar from the Ban Hong and Mae Tha 
mines, both in Lamphun. Thai Fluorspar 
and Minerals Co., with a mine also in Ban 
Hong, produced in excess of 3,000 tons 
monthly. At least four other companies 
mined more than 1,000 tons monthly, 
including Thep-Nithi Co., whose head, 
Mr. Thuan, was also the president of the 
Thai Fluorspar Association. The sudden 
growth of this industry promptcd the Dc- 
partment of Mineral Resources. to organize 
two fluorspar conferences, the second one 
in July 1969. National reserves, scattered 
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around the “tin-barren granite” areas of 
Thailand, were estimated at a minimum 
of 10 million tons recoverable fluorspar. 
Present simple mining and handsorting 
methods are wasteful, and at ycarend efforts 
were underway to increase ore dressing 
capacity and to open new markets in Aus- 
tralia, India, and Taiwan. 

Gem Stones 7.— Thailand is becoming one 
of the world’s most important centers for 
cutting gems other than diamond. Thailand 
not only cuts stones produced domestically 
but also cuts stones imported from nearby 
countries. It is estimated that 90 percent 
of the stones now being cut in Thailand 
are imported and as much as 90 percent of 
Australia’s total production of blue sap- 
phires is sent to Thailand for cutting. Be- 
cause of its more competitive prices and the 
wide variety of stones available, Thailand's 
importance in world gem trade is growing 
as evidenced by the country's increasing 
imports and exports. 

Gypsum.—Gypsum has been produced 
from Nakhon Sawan in the north, Surat in 
the south, and Phichit in the north, mainly 
by Thai Gypsum Co., Ltd. Output from the 
north has gone to domestic cement factories, 
and that from the south has bcen exported 
to Malaysia. Resources are extensive, but 
marketing is difficult because of the expen- 
sive shipping cost to consuming plants and 
ports. Production, however, can be greatly 
increased as need arises. 
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Lignite.—Thailand’s lignite production 
has been 300,000 to 400,000 tons annually in 
recent years from Krabi in the south and 
Mac Moh in the north. Krabi's output goes 
entirely to the local power station, whereas 
Mae Moh’s output is consumed for both 
power gencration and fertilizer manufacture 
near the mine. The former Lignite Author- 
ity, which controlled production, became 
a part of the newly created Electricity Gen- 
crating Authority. 

Petroleum.—During 1969 six countries 
that had secured exploration rights to acre- 
age in the Gulf of Thailand in 1967 com- 
pleted first-stage seismic work which they 
were in the process of evaluating. None, 
however, had commenccd exploratory drill- 
ing. The companies are perhaps reluctant 
to invest additional funds in exploratory 
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work because the Thai Government has yet 
to enact legislation governing exploitation 
of the country's petroleum resources. 

During the year Continental Oil Co., one 
of the companies which had been granted 
an exploration concession for an offshore 
acreage in the Gulf of Thailand, proposed 
that the Mitsui group of Japan join them 
in this venture. If the negotiations are suc- 
cessfully concluded, it will give the Japan- 
ese another potentia] overseas oil source 
and will possibly enable Continental to 
enter the Japanese petroleum market. 
Another exploration concession holder, 
Tenneco Oil, Inc., acquired three partners 
during the year for the development of its 
acreage. The companies joining Tenneco 
are the U.S. firms Marathon Oil Co. and 
Phillips Petroleum Co. and the Italian firm 
Ente Nazionale Idrocarburi (ENI). Ten- 
neco and Marathon will each have a 33-14- 
percent interest; Phillips will have a 23-14- 
percent interest and ENI 10 percent. 

The Thai Cabinet in mid-1969 approved 
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an application of the Summit Industrial 
(Panama) Co., Ltd., for a 10 year exten- 
sion of their lease to the Thai Defense 
Ministry’s refinery located in the Bang 
Chak district of Bangkok. The company 
applied for this extension in order to ex- 
pand the refinery’s capacity from 20,000 to 
65,000 barrels per day. Summit first leased 
the refinery from the Defense Energy De- 
partment in 1965 for 15 years. Since then 
the company has increased the capacity of 
the refinery from 5,000 barrels per day to 
20,000 barrels per day. The equipment 
necessary for the current planned expan- 
sion is to be provided by the Japanese 
Mitsui group in cooperation with Toyo 
Engineering Corp. 

Virtually all of Thailand’s oil require- 
ments have been met by imports. Even in 
1968, the country imported roughly 33 mil- 
lion barrels valued at about $95 million, 
nearly two-thirds of which was crude oil. 
Although later statistics are not available, 
the trend is clearly upwards. 


The Mineral Industry of Tunisia 


By Eugene R. Slatick ! 


Late in the year the operations of sev- 
eral mineral industries, particularly phos- 
phate rock mining, were disrupted by the 
worst floods in Tunisia's recorded history. 
The floods, caused by torrential rains in 
late September and early October, washed 
out roads and railroads. Exports of several 
minerals were stopped for over a month 
until the transportation arteries were re- 
built. 

Earlier in the year the World Bank and 
its affiliate, the International Development 
Association, approved a $17 million 2 loan 
to modernize Tunisia’s railroads, which are 
important to the country’s mineral indus- 
try. Other foreign assistance received dur- 
ing the year included credits from France 
to build a phosphoric acid plant and wire 
drawing plant and to develop a lead mine; 
a loan from Canada to purchase fertilizer; 
and a loan from Spain to purchase a pe- 
troleum tanker. 

During the year, the Government an- 
nounced a 4-year plan covering 1969-72. 


Gross investment envisaged during the pe- 
riod will total about $1,175 million. The 
mineral industry's share of the total is 
about $180 million, mostly for developing 
fertilizer materials and petroleum re- 
sources. 

To encourage private investment in the 
country, the Government also promulgated 
an investment code. New investors will re- 
ceive various tax benefits and guarantees 
of repatriation of profits and capital. 
Investors will still be required to negotiate 
agreements individually with the Govern- 
ment. 

In September Tunisia became an associ- 
ate member in the European Economic 
Community (Common Market). The asso- 
ciation enables Tunisian industrial prod- 
ucts to enter the Common Market free of 
duties and quotas. However, for refined 
petroleum products, a duty-free quota was 
fixed at 100,000 tons per year (700,000 to 
900,000 barrels) . 


PRODUCTION AND TRADE 


The available data for mineral produc- 
tion and trade are listed in the following 
tables: 


1 Foreign mineral specialist (petroleum), Bureau 
of Mines, Washington, D.C 

? Where necessary, values have been converted 
from Tunisian dinars (TD) to U.S. dollars at thc 
rate of TD] = US$1.905. 
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Table 1.—Tunisia: Production of mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 
METALS 
Iron and steel: 
Iron ore and concentrate thousand tons 918 1,016 e 1,000 
FFC(§ö; 8 do 98 128 e 120 
Steel ingots and castings. gs do.... e 45 80 e 80 
Steel semimanufactures 3 do e 50 80 e 80 
Lead: 
Mine output, metal content 12,447 14,708 e 15,000 
Metal: 
PHHAIY. icc mcis mn 86 18,245 
Antimonial cc o 8 855 14,024 * 14,000 
Mercury, metal, primary..............- 76-pound flasks.. 292 809 e 820 
Silver, metal, primary.................... troy ounces 44.722 46, 000 e 47,000 
Zinc, mine output, metal content. ........... 2... l.l... 4,152 6,148 e 5,300 
NONMETALS 
Cement, hydraulieae thousand tons... 472 e 470 « 876 
Clays, construction do.... 220 250 e 260 
Fertilizer materials: 
Crude (natural), phosphate rock. ........... do.... 2,886 8,444 » 3,200 
Manufactured: 
Hyper phosphate do 6 15 « 10 
Superphosphate......................- do.... 81 85 e 80 
Triple superphosphate.................- do.... 324 376 e 360 
Fluorspar, all grades 1,700 5,450 NA 
Gypsum and anhydrite, crude. ......... thousand tons 10 e 10 NA 
Lime, hydraulic... ...--------------0---------0 do.... 170 e 170 NA 
Salt, innen,. E dae a cas do.... 241 860 e 850 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural, marketed.............. million cubic feet. . 328 838 e 350 
Petroleum: : 
Crude oil.............. thousand 42-gallon barrels. . 17,068 t 24,539 25,394 
Refinery products: 
Gasoline and naphtha.................. do.... 1,258 1,867 e 2,100 
Kerosine@:.o 225 co cee cee eee ee ceux do.... 434 428 e 500 
Distillate fuel oil“ʃ¹l do.... 1,832 2,318 2, 500 
Residual fuel oil do 2,239 2,501 e 2,800 
Liquefied petroleum gasss s do.... 172 245 300 
„ dcn do * 6,266 7,359 e 8,200 
e Estimate. P Preliminary. r Revised. NA Not available. 


! In addition to commodities listed, construction materials such as sand, gravel, and quarried stone are also 


produced, but quantitative data are not available. 


? Includes 331,000 barrels of other products, including bases and intermediates. 
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Table 2.—Tunisia: Exports of mineral commodities 
(Metric tons unless otherwise specified) 
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Commodity 1967 1968 
METALS 
Aluminum, metal, including alloys, all form 141 188 
Copper, metal, including alloys, all form 557 907 
Iron and steel: 
Ore and concentrate thousand tons 775 654 
Metal: 
Jü/ô·§;é⁰ U ᷣ d ³ ⁵³ñ See el ĩðͤ—w 8 21,884 19,226 
Pig iron, ferroalloys and similar materials... ................. 81,066 27, 098 
Steel, ingots and other primary for naaa 2,220 2,745 
SemimanufactureeVsS 12, 405 89,616 
Lead: 
Ore and concentrate ñ Lc c cllc Ll Llc lll l2 l.l. 1,472 2,600 
Meistern eei RU eR UE dE 12,230 12,800 
l 000 be Di ³ 76-pound flasks.. 145 208 
Silver, metals, including alloys. s troy ounces.. 82,151 188,779 
Zinc, ore and concentrate nn 18,888  .  ....... 
NONMETALS 
/%0%0ͥõĩõ nn / ³ ddddd)dſdddddddddddd ⁰d d Mae m HL D ice ed 1.770 56,639 
Clays and clay products (including refractory brick). ) 32,835 48,279 
Feldspar and fluorpaã — „„ 1.994 500 
Fertilizer materials: 
Crude, phosphat ie thousand tons 2,814 2,445 
Manufactured, phosphatic........-.........-----..-------- do.... 882 847 
Sal. esl CUL t ADOS Mu epum E ML SM M od E do.... 278 823 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum 
Crüdé-. oo doctus ꝛ²mqaA kn RESO thousand 42-gallon barrels.. 12,058 16,444 
Refinery products: 
Gasoline and jet fuel do 689 999 
Distillate fuel oilll““³.QçʒnnJ LLL. lll. lll Ll... do.... 152 628 
Residual fuel oi}..............-...-----.-------------- do.... 5 7 
Pf /‚ͥͥͥͥſ² /⁰0·. ĩ³⁰˙ --W t. ee E do 846 1,634 
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Table 3.— Tunisia: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS 
Aluminum: 
I ͥͥͥͥͥͥ dnd tee ⁵ ⁵ A EE ac ie 115 201 
Metal, including alloys... nnn 580 555 
Copper, metal, including alloys, all form 1,181 502 
Gold, metal, unworked or partly worked thousand troy ounces.. 28 22 
Iron and steel: 
Metal: 
ids QoS RENE CM 65 137 
Pig ron ferroalloys, and similar materials. .................... 449 1,256 
teel: 
Ingots and other primary form 17,180 63 
Semimanufacture s 73, 551 41.995 
Lead, metal, including alloys, all form 117 
Menn Lies eR RE oe 22 Sep ee ie 76-pound flasks.. 9 35 
Silver, metal, including alloys, all forma troy ounces.. 87,006 61,731 
Zinc, metal, including alloys, all form 282 112 
NONMETALS 
Abrasives, natural, n.e.dssddddʒ-ddʒ.d „ 78 284 
S/ c ee re ³WWA2 kina ie Saeed ͤ K ew ates 2,165 1,085 
Barite and witheriteũ eee eee cc cca eee eee 2,891 2.169 
Cement ce cogs ³⁰-0AAAA ech bh oat a a ta Sara d I E 48 ,838 12,089 
Clays and clay products (including refractory brickgas)⁊ 19,522 10,502 
Diatomite and other infusorial ear ts 38 
Feldsnar and fluorspar....................- c ccc cl cllc Llc ccr cre 1,208 679 
Fertilizer materials, manufacture * 29,290 31,797 
Gypsum and plasterddʒdw” d „ 403 659 
Sodium and potassium compounds, n. e... 8,944 4,409 
Stone, sand and gravelũlll LL LLL eee ee eee 6,487 8,719 
Sulfur: 
Elemental, all forms. ..................-.--.- Llc ee lll cL lecce ce 124,156 144,889 
Pyrite, unden dggff : 7.962 
Tale, steatite, soapstone and pyrophyllit᷑e LLL... 441 1. 189 
MINERAL FUELS AND RELATED MATERIALS 
Coal, al! grades, including briquets. ............ ss 87,687 28,663 
Coke nme 488 108, 185 100, 571 
Petroleum 
Ff; -W Dici me tees thousand 42-gallon barrels. . 2,078 NA 
Refinery products do.... 324 332 


* Revised. NA Not available. 


COMMODITY REVIEW 


METALS 


Iron and Steel.—During the floods the 
El Fouladh Iron and Steel Mill, near Bi- 
zerte, was cut off from its ore supply from 
the Djebel Djerissa mine. Company officials 
hoped that the supply of ore from the 
Tamera-Douaria mine would be sufficient 
to permit the mill to operate near capac- 
ity; the company reportedly considered im- 
porting ore to make up any deficit. 

In June a contract was awarded to Com- 
pagnie des Ateliers et Forges de la Loire, 
a French company, to build a 10,000- 
ton-per-year wire drawing plant at the mill. 
The plant will produce soft steel wire and 
steel wire for reinforced concrete. It is 
scheduled to be operating by September 
1970. The total cost of the plant is es- 
timated at $4.2 million. 


NONMETALS 


Fertilizer Materials.— Tunisia's reserves 
of phosphate rock were estimated at 130.5 


million tons; total probable reserves are 
near 425 million tons. The quality of the 
reserves at the Moulares and Redeyek 
mines, two large producers, continued to 
decline. 

Production and shipments of phosphate 
rock were disrupted by the floods. Large 
sectors of the railroad between the phos- 
phate mines near Gafsa and the port of 
Sfaz were washed away. The railroad was 
rebuilt on a temporary basis in late No- 
vember, and shipments were resumed at a 
daily rate of about 7,000 tons, compared 
with the normal rate of about 12,000 tons. 
Only the M'Dilla mine was reported to 
have been damaged seriously, but all the 
mines in the area were closed until the 
railroad was rebuilt. The lost production 
is estimated to have cost the economy $5 
million.3 To aid the phosphate industry 
during the disruption, Morocco sent 22,000 
tons of phosphate as a gift. 


3 Phosphorus and Potassium. No. 45, January- 


February 1970, p. 2. 
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Late in the ycar the Government signed 
a contract whereby S.A. Heurtcy, a subsidi- 
ary of the French company Maison Ber- 
geon, is to study ways to resolve some of 
Tunisia's phosphate industry's long-stand- 
ing problems. These are as follow: Out- 
put of low-grade ore (65 to 68 percent cal- 
ium phosphate); low productivity per 
worker (about 3 tons per day); and a 
high cost of production because of the 
small amount of mechanization and out- 
moded bencficiation plants. The Govern- 
ment hopes to achieve an annual rate of 
production of 7.5 million tons of high- 
grade phosphate rock (72 to 75 percent 
calcium phosphate) bv 1975. Implementa- 
tion of these projects will cost an esti— 
mated $40 million. 

Under an agreement signed during the 
vcar, Pierrcfitte, a French company, is to 
provide technical assistance for the 100.000. 
ton-per-year phosphoric acid plant being 
built at Gabes. The plant is scheduled to 
be operating in 1971. Another French com- 
pany, Gazocean, joined Industries Chimi- 
ques Maghrébines S.A. to form Gabes- 
Chimie-Transports, which wil] be respons- 
ible for shipping phosphoric acid. 

In 1968 exports of phosphate rock were 
valued at $23.2 million and continued to 
rank as the country's second most impor- 
tant export item after crude oil. The prin- 
cipal destinations of crude phosphate in 
1968 were France (620.000 tons). Poland 
(324.000 tons), Yugoslavia (285,000 tons), 
and Greece (239,000 tons) . 


MINERAL FUELS 


Petroleum.—Tunisia's petroleum reserves 
in 1969 were estimated at 500 million bar- 
rels of crude oil and 1,000 billion cubic 
feet of natural gas.! The crude oil reserves 
ranked about sixth in Africa. 

The El Borma field continued to ac- 
count for most of the crude oil produc- 
tion. The Cap Bon gasfield remained the 
only producer of gas that was used com- 
mercially. The field also produces about 
11,000 barrels of condensate per year. 


Production from the Douleb oilfield was 
stopped during October becausc the pipe- 
line to La Skhirra was shut down due to 
the widespread flooding. A small field at 
Tamesmida, about 30 kilometers southwest 
of Douleb, may be brought into produc- 
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tion, although the output is expected to 
be only about 230,000 barrels per year. 

In February an agreement was signed 
that permitted oil from the Algerian part 
of the El Borma field to flow. through 
Tunisia to La Skhirra. A short pipeline 
connects the Algerian part of the field to 
the pipeline in Tunisia. The Algerian El 
Borma crude oil began to flow in late Sep- 
tember. The average rate of flow during 
the year was about 9,500 barrels per day. 
The rate is scheduled to rise to about 
19,000 barrels per day in January 1970. 

The agreement also established a work- 
ing committee to study the possibility of 
importing natural gas from Algeria, pre- 
sumably for use at the petrochemical com- 
plex under construction at Gabes.5 The 
Government has considered building a 
pipeline to El Borma so that it could get 
natural gas for the complex. 

Receipts from the pipeline of Compag- 
nic des Transports par Pipelines au Sahara 
(TRAPSA) totaled $14.7 million in 1969, 
compared with 885.7 million in 1968. The 
line carries oil from fields in southeastern 
Algeria to the port of La Skhirra. 

The 22.500-barrel-per-day refinery at Biz- 
erte was being considered for expansion to 
about 33.750 barrels per day. A proposal 
was also made to build a refinery at Sfax. 
Considering the country's requirements for 
petroleum products, only one of the pro- 
posals scems likely. 

Late in the ycar there was an announce- 
ment that a pctroleum institute will be 
created and begin functioning in 1970. 
The purpose of the institute will be to 
train Tunisians in petroleum industry 
techniques and to develop new petrochemi- 
cal industries, Italy’s Ente Nazionale Idro- 
carburi (ENT) will take part in forming 
the institute. 

In 1968 crude oil exports, the country's 
chief export item, were valued at $26.8 
million, compared with $20 million in 
1967. The principal destinations in 1968 
were West Germany (8.2 million barrels), 
Switzerland (5.1 million barrels), and 
France (2.2 million barrels). No crude oil 
was imported in 1968. 


* Oil and Gas Journal. V. 67, No. 52, Dec. 29, 
1969, p. 95. 

5 Petroleum Press Service. V. 36, No. 6, June 
1969 p. 213. 
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The Mineral Industry of Turkey 


By E. Shekarchi ! 


The mineral industry of Turkey experi- 
enced another successful year in 1969, with 
the gross value of mineral and metal pro- 
duction approximating $580 million. 
Copper, boron minerals, chromite, and re- 
cently magnesite, remained the main con- 
tribution to the world mineral supply. 

The Turkish economy showed continued 
healthy and systematic expansion. The es- 
timated gross national product (GNP) for 
1969, as in 1968, showed a 6.5-percent real 
increase, reaching nearly $11.6 billion.? Per 
capita GNP, based on 1968 dollars, was es- 
timated at $360 compared with $346 in 
1968. Generally, foreign exchange earnings 
were expected to rise in 1970 as exports of 
all commodities, particularly minerals, con- 
tinued to expand and import levels contin- 
ued to decrease. 

Maden  Tetkik ve Arama  Enstitüsü 
(MTA), the mineral Research and Explo- 
ration Institute, continued its efforts in ex- 
ploration and development of new mineral 
deposits, including evaluation of bauxite 
deposits and phosphate mineralization, re- 
mapping iron ore deposits, geological map- 
ping, and extensive research on copper 
findings. MTA has transferred all activities 
to the new headquarters which facilitates 
close collaboration among various divisions 
and promises better research for the fu- 
ture. 

Dravo Corp. of Pittsburgh, Pa., was 
awarded a $9.5 million contract to design, 
supply, and supervise construction of an 
iron ore sintering facility for the Eregli 


steel plant. The project is part of an ex- 
pansion program, which is being financed 
by the U.S. Agency for International De- 
velopment (AID) and which was initiated 
in 1967 under a project loan to Turkey. 

Construction of the new 1-million-met- 
ric-ton-per-year steel mill in Iskenderun, 
in southeastern Turkey on the Mediterra- 
nean coast, was scheduled to start at the 
beginning of 1970. The Soviet Union is 
supplying both financial and technical aid, 
amounting to $265 million and utilizing 
600 Soviet engineers to supervise the work 
force of 20,000 employees. All equipment 
will be received from the Soviet Union by 
1974 and apparently the first steel products 
will be marketed in 1975. 

During the latter part of 1969, the 
Turkish Government signed a contract for 
the first bridge to be built linking Asía 
and Europe across the Bosporus, the east- 
ern strait which lies between the Sea of 
Marmara and the Black Sea. The Hochtief 
Company of West Germany will construct 
the foundation for the mile-long bridge, 
while Britain's Cleveland Bridge and Engi- 
neering Co. will build the superstructure 
which accounts for 80 percent of the con- 
tract value and which totals $38 million. 
The completed project will include an ac- 
cess highway and another $,000-foot bridge 
over the Golden Horn, all of which are to 
be built by Japan's Bridge Consulting 
Company at a cost of $140 million. It is 
planned to be completed by 1978. 


PRODUCTION 


Increases in both quantitative and gross 
value of mineral production in 1969 were 
worthy of note. Available information in- 
dicated an approximate 10-percent increase 
in gross value of minerals production be- 
tween 1968 and 1969. Noteworthy quantita- 


tive increases were reported in production 
of metallic minerals: Chromite 7.2 percent; 


1 Foreign minerals specialist, Bureau of Mines, 
Washington, D.C 

? Where necessary, values have been converted 
from Turkish lira (TL) to U.S. dollars at the rate 
of TL1—US$0.11. 
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ferrochrome 8.2 percent; and iron ore 22 In 1969, Turkey added a new commodity 
percent. Only manganese ore production to its mineral output with the production 
decreased by 48 percent. of 1,500 metric tons of phosphate rock in a 


Among the nonmetals, increases in out- pilot plant operation. A significant produc- 
put were as follow: Boron minerals 21 tion of aluminum is expected by 1973-74 
percent; barite 63 percent; magnesite 86.2 when the facilities for the production of 
percent; and petroleum 23 percent. alumina in Seydigehir will be completed. 


Table 1.—Turkey: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1967 1968 1969 » 
METALS 
Aluminum, bauxite. |... ... LL LL LL nee eee 21,490 NA 1.500 
Antimony: 2 i 
Ore and concentrate 2,035 8,126 2,550 
fl oe laos Ue ee REM S DL ce d EL LEE 55 125 110 
8 , . . D ri 371.138 416, 000 446, 000 
opper: 
Mine production (contained metal) 80,988 28,823 26.374 
Blister from other domestic ore dd 25,390 23,620 19.270 
Freren ð ᷣ 8.471 8. 500 9. 200 
Iron and steel: 
Iron 066 o cula aum ³⁰³» AA ee E REALI thousand tons 1,485 1,989 2,429 
Pig iron and blast furnace ferroalloys. sss do.... 847 910 943 
h emECERCacad ] ³ 0 M aida QUEE do 1,056 1,109 1,170 
Lead: 
Content of concentrate... LLL LLL cL cc a cA eee ee 2,358 2.216 2,851 
Inn came ea aM Ri ri EE 2,15 2,000 2,000 
Manganese ore r᷑ ee cL Lee cea c essc ee eee 17,307 25,350 13,229 
Mercury 322322 ↄðòſ ⁵ d ĩ 8 76- pound flasks. . 4.147 4,820 * 4,800 
ine: 
Zinc-lead ore, hand-sorted_......._..--.---.-.--- cL L2 eee. 18.448 24,392 28,371 
Zinc ore, calcined........ nce cece ene eww een cee cea cer 7,150 11,900 16.036 
Zine enden occerg2scdugecQx ewe eod 1,342 1,333 1,690 
Zinc content of ore and concentrate... ..... LL cc cc ccs cs lel 8,689 4,878 6,809 
NONMETALS 
ARDONUDN So ore ⁰ͥãꝗdd d D c tA Les 2,196 8,183 4,629 
Bárite p ß oe ee oak Le 81,590 20,293 93,074 
Boron Minerale c ccc o oe oe sce es oe ³hkßk my ace RE 287,60 265,8 823,470 
F ⁰˙˙nqU]n. ²³o˙ md ͥ ͥ ͥ ͥ lme iiam ade thousand tons 4. 4,783 79 
Clays, including fire elayyy 9 O2 255 15,000 15,000 13,000 
MOO dE ß ß ß m 31,125 80,864 43,451 
Fertilizer (chemical). ..............- 2... l.l ccce LLL e Lll c cll ls el. 359 , 804 835,130 370,116 
Eluorspat.c. dd idque uu qu RE occas e 1,500 n 2.094 
G,, aHEEEUMBR ME senean eh thousand tons 220 220 
agnesite (crude ore)... 2-2. LLL +e 84,959 117,735 219,256 
JJJJJ/öÜd ⅛ͤ¼ ĩͤ k ͤk beeen out cubic meters.. 30, 000 50, 000 50,000 
Meerschauuuuu mn kilograms.. 67,510 89,300 89.750 
Phosphate od Me ⁵ TT Em 1,500 
Pyrite, cupreous (gross weightnnn dd 125,000 136,536 129,841 
Salt, all e penn thousand tons 400 567 670 
Sodium-aullate. ð⅛ Add ⅛ -= yy aes eeu EE qa sie 11.289 11,037 18,785 
G CERES 25,384 24,180 25,022 
MINERAL FUELS AND RELATED MATERIALS 
Bituminous coal (sala ble·ddꝛ̃dʒ 0auoaoMManoMMO thousand tons 5,031 3 7,506 17.781 
Coke, all tVDeR. ði! yd dd d nemis as do.... 1,362 1,430 1,594 
Fuel rech ͤã ⁵ð ii daa e do 50 50 50 
Hehe h nume cce Er docmedeRicsuudu qai do.... 4,468 26,386 28,469 
Petroleum: 
Cf; ĩ˙r areis thousand 42-gallon barrels.. 17,459 19.871 * 24,531 
Refinery producta: 
GuBOliB. ore os ee i aditu 88 do.... 6,774 8,391 8,370 
Kerosine and jet ſuelul Ll... Ll ll. do.... 8,040 4,912 5.372 
Distillate fuel olll“lihẽnnnuudgd..www L LL Lll ll... do 9.393 11,221 10.623 
Residue! fuel Olk 30000 — do.... 15,804 18,419 20,602 
Liquefied petroleum ga do.... 126 1,535 NA 
Other (includes asphalt, solvent, and miscellaneous)... do 899 1,151 2,892 
Total c Ouse da Qu eum DL tot ced do 36,086 45,629 41,859 
e Estimate. r Revised. NA Not available. P Preliminar 


! In addition to commodities listed, Turkey produced about 3 million metric tons of limestone and 400,000 
metric tons of dolomite in 1969. 

2 Run of mine. 

3 Refinery throughput from domestic production. 
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TRADE 


The value of total mineral commodity 
exports in 1968 approached $42.5 million, 
which was about $1 million higher than 
1967 but $12.1 million short of the record 


mineral commodities’ trade and value of 
total commodity trade are presented in the 
following tabulation: 


year 1966. The main contributors to 1968 T 
export income were copper, chromite, bor- A 
ate ore, and magnesite. Minel HA 
The total value of mineral commodity se as y ä y 
imports in 1968 was about $134.8 million, EL 
which is a record low in recent years. In P 19677. 41.5 523.0 
Turkey both Government and private x re — — ——z 42.5 496.0 
investors are aiming at reducing the 1968 p 1967. 189. 5 690. 8 
import figure even more. The value of 1368..............-.- 134.8 710.0 
Table 2.—Turkey: Exports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 
METALS 
Antimony, ore and concentrate. ..... LL ccc LLL Lc c c ll ec c lll eee ee eee 2,627 2,014 
Chromite, including all graden rr: 312.972 386. 000 
Copper, metal, including alloys, blister 16,078 15,192 
FP. y 5,206 9,833 
Manganese, ore and concentrates. ..... s 5,830 8.285 
f p ñ p LC eee 76-pound flasks.. 543 8,103 
Pyrite, pe... mds en me ea ien mm E M ley 119,370 119,700 
Tungsten; ores and concentrates (45 percentt˖nd!˖nzw d 
inc: 
ien ð;ͤ d add i ese 780 7,865 
Sense eee ce ee eee e ALL AE. — uu 1, 
Lead sulfide e o lr ee eee ace te nm meae 15,000 16,197 
Metallic slags and scraddzzsdsd”sd”odꝛkee7ehn LL Ll cL Lll cce eec cle 70 2,694 
NONMETALS 
Abrasives, = ꝓ Lou ooa o ³ ͤ ſſ ĩ A med E 22, 020302) 
/ ³o—ä]¼½ d andi . E pinka 23 , 500 
F ³˙¹¹ ]] EN AE 22, 878 16,682 
Borstes ou f cAßAGFſFFGꝗGhGGſſſ dg Rene EE cda Re ER s 211,332 281,958 
Magnesite 
Crüdé---cucolneeezed des ccdu c Nuit e LE LEE MD aE 14,515 82,486 
%%% — o oo ã GVV ĩ EE d. 22,310 22. 991 
TVU a é 6 ͥydddd ³ :Nꝛ yyy 110 8 
Sd ͥ ͥ ͥTſT0fꝗ6ĩ5˙ A LEV LE Ca PII LR a Eu 6,800 ! 
Stone, sand and gravel, marbltteeeekeeksssss Ll cc clle 2,912 4,090 
Other nonmm t G . es 135 9 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous... ß eee , RID dE 2,801 4,400 
Petroleum refinery products: 
J’!!! // 8,678 
Residual fuel-oil „ y 148,655 


Table 3.—Turkey: 
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Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS 
Aluminum, metal, including alloys, all forms: 
J! clildcusccdeaddat n ade n aeons ae ⁊ð eats eis ee a 9. 277 
SemimanufacturesLSs eec e cea ec eee cc eser. 4.673 15,622 
Copper, metal, including alloys, all formw -22-0-2020 746 88 
Iron and steel, metal: 
Jry MD NE T 39,027 64,374 
Pig iron, including cast iron 21,813 26,103 
Ferromanganese and other ferroalloys......... 2 cL cc ccce sec cce 1.611 8,772 
Ingots and other primary form 123,998 167,261 
Semimanüfactufes. caos ze cea ee eek Eesti aiu de 91,705 80,111 
Lead, metal, including alloys, all form 4,861 ,584 
Nickel, metal, including alloys, all form 2 200 
Tin, metal, including alloys, all ford ss 881 1.109 
Zinc, metal, including alloys, all form 6.134 1.962 
Metallic ores, slags and ashes 4517 86 
Other nonferrous metals and semimanufactures............ LL llc less. 50 884 
NONMETALS 
ARDEACONL LI c sa ³Ü—. eee eS mr.. ͤ Ä. 88 5. 884 8.811 
J ͥ ͥ ¹ mV ĩͤ5 ]ĩ⅛Vw.. y ⁵ↄ k mt ME 25 
5 J ͥͤ ¶ ⁵ĩd .. d y 178. 458 860,650 
sand clay produee s 2 1.789 2,687 
Fel par and flUOPBDÉT. o occovue eR reo SILE Tees m amem RUM M mUN a Nox dmm 8,792 1,199 
%%% ͥ ͥ i eee uada ee ede mE LR UP DE 236 241 
Meerschaum, agglomerated........ LLL ccc cc cc cac c ee cea cc ces ee 366 | | | ....... 
III.. MEE hp ð . seater ees 45 
Phosphate TOGR 5o cucine ⁵ðↄ?˙³ ee TOR ⅛o: En Ed DE Md mode 95,104 213,817 
Quartz nt 8 658 
Stone, sand and gravel, crushed rock 231  — i 
ll... ⁵ðↄðͤſſd/ſ/ ³ ³ ͥ⁰⁰ͥãydyd ara iN E EE Ee AE ERES 601 4,661 
Talesra mesae eean eaa eu ee ciate Ol er elite Se mailer pL E 139 
/ RHENO 487 8.085 
MINERAL FUELS AND RELATED MATERIALS 
Carbon P ³ꝛ]. ³¹ m ſuſ ⁵ ͤĩA a aaa aaa A vado 8.272 
)))%õͤ ³»⁰¹Aãͤ ³ÜwAͥſſſſdddſͥͥã ͥ⁰ (ydayu y y EOS HUN 831 | X ....... 
(o1 iro oe tated ͥ ͥ ot wie ER UE OS C are hae HK whens ata: 8,675 16,091 
Petroleum: 
CFüde. ccc eee co wu uus 8 thousand metric tons 2,480 2,968 
Refinery products: 
Gasoline- MIC" 19. 563 83.635 
i dd eum cle’ mei RU EE 44,408 169. 434 
Fuel and residual ol 171. 895 73.641 
Lubricants... ...20 000 ãöãͤ ³ðV mts ELE d D e E 90,077 124.649 
Pitch and residues 20 3. 336 
Other (paraffin and vaselin ez) 3.201 8,198 
Total refinery products 829,850 457.893 
COMMODITY REVIEW 
METALS This is an increase of 18 percent over the 


Aluminum.—Bauxite production in Tur- 
key was reported for the first time in 1969. 
The small ouput, 1,500 metric tons, was 
used as feed for a pilot plant crrying on 
various experiments on bauxite from thc 
newly discovered large deposit. 

Construction work on the aluminum 
plant at Seydişehir, backed financially by 
the Soviet Union, continued in 1969. It is 
anticipated that the plant, when in full 
opcration in 1973, will save Turkey consid- 
erable foreign exchange. The plant will 
produce 60,000 metric tons of aluminum 
per year. 

Chromite and Ferrochromium.—1n 1968, 
386,000 metric tons of chromite ore was 
exported to European and U.S. markets. 


1967 export level. Production of chromite 
in 1969 increased 7.2 percent over the 1968 
output. The increase, though negligible, 
was due to the greater demand for Turk- 
ish metallurgical-grade ore on the interna- 
tional market, a result of imposition of 
United Nations sanctions on Southern 
Rhodesia. Basically, the pattern of produc- 
tion was essentially the same as in previous 
years; Etibank accounted for about 45 per- 
cent of total production and the private 
sector produced the rest. 

Ferrochrome output showed an increase in 
1969 of 8.2 percent over the 1968 produc- 
tion. The production of ferrochrome is 
geared mainly for export to European 
markets, primarily France, since Péchiney 
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of France is a partner in the Antalya 
plant and responsible for marketing. Ex- 
port of ferrochrome in 1968 made an im- 
pressive incrcase of 88 percent over that of 
1967. 


Although feasibility studies continued, 
no firm decision was reached on plans for 
a new  410,000-metric-ton-per-day ferro- 
chrome plant in southeast Turkcy near the 
Keban Dam, which is under construction. 


Copper.—Construction work on the 
Black Sea copper project in Samsun, under 
the directorship of Karadeniz Bakir Islet- 
meleri (KBI), continued during 1969. 
Completion is expected in 1971 and the 
plant, which will have an annual capacity 
of 4,000 metric tons of copper, is licensed 
to use Outukumpu Oy’s flash smelting 
process. Terms of the contract for this 
project also call for the erection of a 
300,000-metric-ton-per-year sulfuric acid 
plant which should be ready by 1971. 


Authur G. McKee, and Co. a U.S. con- 
sulting firm, has contracted this complex 
in addition to a 60-kilometer pipeline to 
be constructed for carrying the copper con- 
centrates from the mine at Murgul to the 
port at Hopa on the Black Sea coast. The 
concentrates will be shipped to the Samsun 
smelter for processing and beneficiation. 


Production of both blister copper and 
mine copper declined in 1969, 18 percent 
and 9 percent, respectively. However, sev- 
eral increases in the price of copper on 
the international market compensated for 
the quantitative decreases. 


Geochemical work carried on in 1969 at 
Maden, a copper mine in the southeast re- 
gion, was not concluded by ycarend. Au- 
thorities hope that a second ore body can 
be found below the present almost de- 
pleted high-grade ore body. 

Iron and Steel.—In 1969, after a thor- 
ough search and a feasibility study of the 
domestic and export market, the Turkish 
Government and the U.S.S.R. signed an 
agreement to build a $265 million iron 
and steel plant at the Mediterranean port 
of Iskenderun. The groundbreaking cere- 
monies took place in 1969 and actual con- 
struction is expected to begin in 1970. 
Completion will take 5 years. The plant 
will have an initial annual capacity of 1.2 
million metric tons and, when completed, 
a capacity of 2 million metric tons. Most 
of the financing will be paid in Turkish 
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exports over a period of 15 years, at an 
annual interest rate of 2.5-percent, through 
a mechanism of trade between Turkey and 
the U.S.S.R. 

Production of iron ore showed an im- 
pressive increase of 22 percent in 1969 over 
that of 1968, while the production of pig 
iron and blast furnace ferroalloys and steel 
ingots remained essentially on the same 
level as the previous year. 

With the completion of the Iskenderun 
steel mill, Turkey will be able to satisfy 
most of its domestic market requirements; 
however, for specialy alloyed steel, the 
country will depend on foreign sources. 

Lead-Zinc.—It was reported that feasi- 
bility studies carried out on lead-zinc de- 
posits near Kayseri by the State Planning 
Organization (SPO) and Turkish engineer- 
ing concern, Metag, have revealed a sub- 
stantial amount of high-grade ore. A $27 
million Imperial Smelting furnace was pro- 
posed to process the ore. However, neither 
the amount of proven ore nor the percent- 
age of lead-zinc content were available by 
yearend. 

Production of lead-zinc ore and export 
of these commodities in 1969 remained es- 
sentially the same. It was suggested, how- 
ever, that when the Kayseri plant becomes 
fully operational, an additional 60,000 met- 
ric tons of lead-zinc will be available for 
the export market. 

Manganese.—Production of manganese 
declined 48 percent in 1969 from the out- 
put of 1968 which was a record high for 
the last 6 years. Export of mostly metal- 
lurgical-grade manganese ore in 1968 
showed a 42-percent increase over the pre- 
vious year. The significant producers in 
1969 continued to be the mines near Sili- 
vri in Thrace, northwestern Turkey and 
the Cóplerkóy mine northwest of Erzincan 
in Anatolia. 

Mercury.—Production of mercury though 
showing a slight increase in 1969, remained 
well below the target export predicted 
by SPO in 1968. Both new facilities con- 
tinued to make significant improvements 
but were not ready to contribute appre- 
ciably to the 1969 output. 

One of the plants is located near 
Odemis on the Karaburun peninsula and 
is owned by the private concern of Metag 
Medencilik ve Ticaret Ltd. Skt. The otner 
new installation, located at Ludik-Sizma 
near Konya, is owned by Etibank. 
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Compared with 1967, exports of mercury 
decreased by 46 percent in 1968 and con- 
tributed almost $1.8 million to the Turk- 
ish economy. 


NONMETALS 


Barite.—Production of barite in 1969 in- 
creased 63 percent over production of the 
previous year. Export of barite in 1968, 
however, fell below the 1967 level by ap- 
proximately 6,000 metric tons, bringing to 


Turkey foreign exchange of almost 
$186,000. 
Bentonite.—-MITA discovered extensive 


high-grade deposits of bentonite in the 
Cankiri district, 70 kilometers northeast of 
Ankara, during its 1969 exploration activi- 
ties. The Turkish authorities, encouraged 
by the size and grade of the deposits, were 
planning construction of a small processing 
plant to separate the bentonite for use in 
local foundries. 

Boron.—Production of boron minerals 
reached a new high in 1969, increasing 2I 
percent over 1968. Etibank (public sector) 
remained the main producer in the coun- 
try, followed by private producers, such as 
Türk Boraks Madencilik, a subsidiary of 
Borax Consolidated Ltd., and Rasih ve 
Ihsan, and Hasmettin Yakal. 

Exports of boron minerals in 1968 in- 
creased 9 percent over those of 1967 and 
contributed $6.6 million to Turkey's much 
needed foreign exchange earnings. 

Etibank, the State mining enterprise, in 
order to increase its production to a com- 
petitive level on the international scenc, 
was planning to install a 150,000-ton-per- 
year concentrator to upgrade the run-of- 
mine minerals at Emet, in Kutahya, by re- 
ducing the iron and arsenic content of the 
ore. Certainly the new mill can open up 
new markets for colemanite and will en- 
able Etibank to satisfy the fcedstock needs 
of Bandirma's borax-acid plant. 

The dispute between the Ministry of En- 
ergy and Natural Resources of Turkey and 
Turkish Borax Company over the cancella- 
tion of exploitation licenses for, five borax 
deposits held by Turkish Borax was reach- 
ing a climax in 1969. It appeared evident 
that the company would lose all the per- 
mits. According to the local press, the five 
deposits, located near Seyitgazi, Eskişehir, 
contain over 600 million tons of ore. Fur- 
thermore, according to the local press, a 
sixth deposit, with 200-million-ton reserves, 
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also near Eskişehir and owned by the 
Borax Consolidated Company, was to be 
turned over to an American “trust,” the 
Rio Tinto Zinc Co. Details of the transac- 
tion were not available by yearend 1969. 

Cement.—The Government announced 
in 1968 a cement industry expansion pro- 
gram with the aim of increasing produc- 
tion to 9 million metric tons by 1972. To 
implement the program, the Hostas Hold- 
ing Co. was awarded contracts for con- 
struction of two cement plants in Ceyhan 
in southeastern Turkey. One of the plants, 
Hostas Cement Plant, will have a capacity 
of 1 million metric tons per year. The sec- 
ond plant will be called Hostas Cement 
Product Plant. The company plans to pro- 
duce an amount of cement and cement 
products, not only sufficient to meet most 
of the domestic requirements, but also, 
since it has an advantageous location on 
the Mediterranean, to export cement and 
cement products by 1973. 

Although cement production increased 
22.4 percent between 1968 and 1969, do- 
mestic demands were not met and Turkey 
had to import several thousand tons from 
foreign sources. Imports of cement in 1968 
increased almost 50 percent over 1967 im- 
ports. 

Fertilizer Materials.— Ten years ago Tur- 
key's consumption of fertilizer materials 
was negligible, while today almost 250.000 
metric tons of plant nutrients are con- 
sumed annually. The increase is due to 
the activities of the Freedom From Hunger 
Campaign (FAO) as well as to very effec- 
tive Turkish Government efforts which in- 
clude fiscal credit and price policies, tech- 
nical education, and major undertakings 
such as irrigation, model farms, marketing 
organization, and a credit policy on the 
basis of deferred payment. 

The fertilizer industry as a whole is un- 
dergoing a general expansion. The most 
ambitious developments are taking place in 
the manufacture of phosphate fertilizers 
where the Government and private enter- 
prise have combined their efforts in proj- 
ects which should give Turkey a large 
measure of self-sufficiency by early 1975. 

It was announced in the latter part of 
1969 that a 5-vear contract had been con- 
cluded between the Tunisian Phosphate 
Rock Industry and the Turkish Nitrogen 
Industry, under which Tunisia will supply 
raw materials to three fertilizer plants cur- 
rently under construction in Samsun, Mer- 
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sin, and Elazig. Apparently deliveries will 
begin when plants are completed in 1971. 

Available information indicates that the 
Elazig plant in eastern Turkey was sched- 
uled to come into production in the latter 
part of 1970. Initially, the plant will pro- 
duce 100,000 metric tons of chemical ferti- 
lizers annually; however, this output 
subsequently will be increased to meet the 
design specification of 220,000 tons. 

The Mersin plant is scheduled for com- 
pletion in 1971 at a cost of about $13.3 
million with a designed capacity of 200,000 
metric tons of fertilizer: Phosphoric acid, 
215 tons per day; diammonium phosphate, 
450 tons per day; and nitric acid, 1,100 
tons per day. 

A $45 million petrochemical complex 
was being set up by Petrokimja S.A. at 
Izmit close to the existing refinery. It was 
to produce 12,000 tons per year of polyeth- 
ylene; 26,000 of polyvinyl chloride; and 
20,000 of proplene by the end of 1971. 
Later additions to this plant were pro- 
jected to produce carbon black and polys- 
tyrene. 

Another $50 million fertilizer complex 
was planned by the Government at Mersin, 
called Mediterranean Fertilizer Industries 
AS., in which Turkish Azot Sanayii and 
Kuwait Petrochemical Industries each con- 
trol 40 percent of the stock and Turkish 
private capital holds the remainder. The 
plant is slated to manufacture 1,800 tons 
per day of calcium ammonium nitrate and 
diammonium phosphate. 

In Turkey most fertilizer materials are 
sold through Turkiye Zirai Donatim Ku- 
rumu, the Government agriculture supplies 
organization. Private merchants do import 
fertilizer material, but these imports have 
been estimated to amount to not more 
than 15 percent of the total demand. 

Lime.—In June of 1969, a contract was 
signed between the KGM Export Company 
of Hungary and the Tekno Holding Com- 
pany of Istanbul, Turkey, to supply all the 
equipment for a lime and lime hydrating 
plant. Installation will include two kilns 
with a daily output of 200 metric tons of 
quicklime and a hydrate unit with a daily 
capacity of 7 tons. The total cost was esti- 
mated to be about $250,000. 

Magnesite.—Production of crude magne- 
site reached another high with an 86-per- 
cent increase in 1969 over the 1968 record 
year. However, production of calcined 
magnesite remained essentially the same as 
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in the previous year. Exports of magnesite 
in 1968, primarily crude ore, were princi- 
pally to Austria, followed by Belgium-Lux- 
embourg, and showed a substantial in- 
crease of 128 percent over the 1967 export 
level. Magnesite, a fairly recent mineral in- 
dustry in Turkey, contributed more than 
$2 million to overall foreign exchange 
earnings of Turkey, and the future of the 
industry seemed brighter by the end of 
1969. 

The new chrome-magnesite refractory 
plant at Konya, a joint venture of the 
State-owned Sumer Bank and Maruhendi 
Idla Company Ltd. of Japan, completed its 
trial shakedown period during the first 
part of 1969 and was officially inaugurated 
in March of 1969. The cost of the entire 
venture was reported to be about $7.6 mil- 
lion. Annual production is expected to be 
4,300 metric tons of dead-burned magnesite 
and 16,000 metric tons of various chrome- 
magnesite firebricks and building material. 
Turkey was expecting to earn close to $4.6 
million annually from the export of prod- 
ucts manufactured in the Konya plant. 

Pyrite.—Production of pyrite in 1969 de- 
creased 4.9 percent from the previous 
year’s output. Exports of pyrite in 1968 re- 
mained essentially the same as exports 
during 1967. 

Ore bodies such as Bakir Baba remained 
undeveloped in anticipation of completion 
of the Black Sea copper project and 
smelter in Samsun. 


MINERAL FUELS 


Coal.—Coal production, primarily from 
the Zonguldak basin, remained about the 
same in 1969 as in 1968 with only a slight 
increase. No detailed information was 
available on production by mines as re- 
ported in previous years. As a result of 
credit and technical assistance from the 
United States, U.S. S. R., and West Ger- 
many, Turkey was planning to increase 
considerably the country's output of coal 
in order to cope with future demand. At 
the present time Turkey produces close to 
8 million metric tons of coal annually, of 
which nearly 4 million is bituminous coal 
and 4 million brown coal. With comple- 
tion of the Iskenderun steel plant, a Soviet 
aid project, it will be necessary to acceler- 
ate production in Zonguldak and possibly 
utilize the nearby coal basins of the south- 
west. 
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Leading Japanese commercial firms were 
studying Turkish coal as a source of new 
energy material for Japan's industrial com- 
plex. In 1969 it was cstimated that Turkey 
could supply about 400,000 metric tons of 
coal to Japan annually. However, the re- 
sults of further negotiations between the 
two nations were not made available at 
yearend. l 

Petroleum.—Crude petroleum output in 
Turkey during 1969 showed an increase 
of about 23 percent over that of 1968. The 
available information listed the output of 
individual producers as follows: Turkiye 
Petrolleri Anonim Ortakligi (TPAO), 
1,110,380 metric tons; Shell, 1,806.914 met- 
ric tons; Mobil Oil, 600.135 metric tons; 
and Ersan, 51,384 metric tons. 

Offshore drilling activities were practi- 
cally nil in 1969; however, a contract was 
signed between TPAO and Westates Petro- 
leum Co. of Los Angeles to drill along the 
Continental Shelf of the Black Sea—ap- 
proximately a 120-mile stretch from the 
Bulgarian border to east of the Bosporus. 
The agreement is a risk-bearing agreement 
and provides that if a commerical discov- 
ery is made, TPAO will repay 50 percent 
of exploration expenses and 50 percent of 
the subsequent costs and will receive 55 
percent of any production. It was agreed 
that Westates Petroleum Co. would spend 
$1.5 million in 1970 and $3 million in 
1971 if the company elected to maintain 
its interest. 

TPAO and Gulf Oil Co. agrecd in 1969 
to joint operation of their adjoining licen- 
ses in the Gulf of Iskenderun and to drill 
three offshore exploratory wells in 1970. 
No details of the agreement were available. 

The only active petroleum exploration 
work carried on in 1969 was reportedly by 
Shell and TPAO. There has been a steady 
drop in exploration interest since the late 
1950's when more than 30 companies were 
engaged in exploration. 

The result of TPAO's activity in the 
Sivas and Erzurum districts in 1967 were 
not published by yearend. 

New concessions for oil exploration were 
granted during 1969 to both Shell and 
TPAO. Shell has an arca of about 100,000 
acres in the Mardin and Siirt region while 
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TPAO obtained 200,000 acres in Kogaeli, 
Sakarya, Bolu, and Zonguldak districts, as 
well as in Mardin and Siirt. Exact acreage 
of the latter two districts were not given. 

Pipeline.—A preliminary agreement be- 
tween the Governments of Iran and Tur- 
key which still requires ratification was 
signed in the latter part of 1969 to provide 
for a 1,500-mile pipeline to be laid be- 
tween Ahwaz in southwest Iran and Isken- 
derun, a Mediterranean port in southeast 
Turkey. The pipeline would carry Iranian 
crude oil for markets in Europe. No other 
details of the agreement were available by 
yearend. 

Refineries.—At the present time, there 
are three operating refineries in Turkey: 
(1) TPAO's refinery at Batman with a re- 
ported capacity of 26,000 barrels per day 
in 1969; (2) Mersin refinery, operated by 
Anadolu Tasfiyehanesi A.S. (Ataş) and 
owned by Mobil Oil—56 percent, by Shell 
—27 percent, and by British Petroleum— 
17 percent, which produced 91,000 barrels 
per day during 1969; and (3) the Izmit 
plant, owned by Istanbul Petrol Refineresi 
AS (IPRAS) —46 percent, by TPAO—5 
percent. and by Caltex—49 percent, which 
produced about 100,000 barrels per day at 
yearend. 

In the blueprints, there was a new $30 
million refinery which is to be built for 
TPAO at Izmir on the Aegean Sea. This 
refinery, which intends to serve most of 
the western part of Turkey, will have a 
capacity of 60,000 barrels of pctroleum 
daily. It will be built and financed by 
U.S.S.R. under a credit agreement provid- 
ing loans for a number of industrial proj- 
ects. The construction work apparently 
started in 1969. 

Marketing.—Petrol Ofisi, the State com- 
pany, has the largest share of the petro- 
leum product market, about 27 percent, 
and TPAO has about 12 percent. The pri- 
vate sector companies had the following 
market shares in 1969: Mobil Oil, 23 per- 
cent; Shell Oil Co., 16.5 percent; and Brit- 
ish Petroleum Co., 10.8 percent. Smaller 
private companies such as Caltex, Turk 
Petrol, and other local firms shared the re- 
maining marketing of petroleum products 
in 1969. 
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The U.S.S.R. maintained its position in 
1969 as the world's second largest producer 
of industrial products. Compared with the 
previous year, production of electric power 
increased by 51 billion kilowatt-hours, pe- 
troleum by 18.8 million tons,3 gas by 12 
billion cubic meters, raw coal by 14 mil- 
lion tons, pig iron by 2.8 million tons, 
steel by 3.5 million tons, finished rolled 
ferrous metal by 2.1 million tons, mineral 
fertilizers by 2.5 million tons, and cement 
by 2.3 million tons. There was also a 6.8 
percent increase in the output of nonfer- 
rous metals, Significant mining develop- 
ments were underway in all branches of 
the mineral industry. Exploration for fer- 
rous and nonferrous metals, fuels, and 
nonmetallics was continued, and offshore 
exploration for oil and gas was underway 
in the Caspian Sea. In international 
perspective, the U.S.S.R. was the world's 
leading producer of iron, manganese, and 
chromium ores, platinum- group metals, 
lead, potassium salts, and cement; second 
(to the United States) in aluminum, cop- 
per, steel, petroleum, natural gas, coal, and 
phosphate rock; (to Canada) in zinc, 
nickel, silver, and asbestos; and (to the 
Republic of South Africa) in gold. 


Shipments of practically all of the Soviet 
mineral commodities that are exported 
were at increased levels in 1969. Fuel ex- 
ports were the largest and fastest growing 
commodity group in Soviet trade. The rate 
of growth of oil and gas exports may in- 
crease in spite of rising home demand and 
technical difficulties of production and 
transport. Despite the development of the 
mineral industry, the economy lacked 
many mineral raw materials required by 
Soviet industry. 

The expansion of the mineral industry 
continued to be achieved mainly by the 
commissioning of new mines and plants, 


rather than by rationalization of existing 
facilities. Emphasis was largely on increases 
in gross production rather than on efficiency 
and product quality. A considerable part 
of industrial output did not meet Soviet 
standards of quality. 

Goals of the 1969 plan were not fulfilled 
in many areas of the mineral industry. 
The production of iron ore, pig iron, steel, 
natural gas, cement, mineral fertilizers, and 
many other mineral commodities was 
below both industry requirements and 
1969 plan targets. Four years have passed 
since the decision to introduce economic 
reform in the country. The main feature 
of the reformed system was that the value 
of sales would replace the value of produc- 
tion as the main indicator of the success of 
all industrial enterprises. There was no ev- 
idence that the reform had any effect on 
production methods or on labor productiv- 
ity, although it freed consumers in some 
degree from the centralized distribution of 
products in short supply. According to the 
Soviet Economic Gazette: 

", , . enterprises were achieving increased 

profitability not by making better use of 

production facilities, material, and labor 
resources, but by violating the estab- 

lished wholesale prices." 4 

Izvestiya commented in November that, 

". . . the reality of the reform, which is 

more or less tangible for engineers, tech- 

nicians and enterprise managers, is slow 
in reaching the workers and is not creat- 
ing real additional incentive for them.5 

Labor productivity was low in the min- 
eral industry. This was due to the large 
amount of manual work, turnover of work- 

1 This publication is based entirely on a review 
of the sources published by the U.S.S.R. 

2Soviet Union specialist, Bureau of Mines, 
Washington, D.C. 

2 All tons in this publication are metric tons. 

* Ekonomicheskaya Gazeta (Economic Gazette). 


Moscow, No. 1, January 1969, pp. 24-25. 
$ Izvestiya. Moscow, Nov. 27, 1968, p. 1. 
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ers, and delays in production.? From 50 to 
65 percent of the workers were engaged in 
ancillary jobs in all branches of the Soviet 
mineral industry in 1969. At many mines 
and plants, up to half of the production 
workers were employed in manual] labor, 
including surface loading and unloading. 
Few roof support operations were mecha- 
nized. 

The production of mining and metal- 
lurgical equipment has grown substan- 
tially, but the technical standards and the 
quality of equipment produced are poor 
and "do not always answer modern re- 
quirements" Many plants preferred to 
manufacture outdated equipment rather 
than undertake new technology.5 Morc 
than half of the machinery employed in 
the mineral industry was idle. This was re- 
lated to the quality of the machines and 
the unsatisfactory supply of spare parts 
and materials at the mines and plants. 

In 1969, there was a turnover of almost 
one-third of the workers at the enterprises 
of the nonferrous industry and 40 percent 
in the chemical industry.? This was attrib- 
uted mainly to inadequate housing and 
medical and public services, low material 
incentives, and the heavy manual work in- 
volved. Large numbers of women were em- 
ployed in the mineral industry, some in 
underground work. 

There were about 1.4 million "produc- 
tion workers" and some 75,000 university 
graduate engineers and 125,000 graduate 
technicians in the Soviet ferrous industry 
in 1969. The coal industry employed over 
2.9 million, including about 61,500 univer- 
sity graduate engineers and 141,000 techni- 
cians, The oil, gas, and petochemical in- 
dustries employed 2.6 million. There were 
500,000 employees in the geological pros- 
pecting organizations of the U.S.S.R., in- 
cluding over 100,000 specialists with uni- 
versity and technical education. As a 
whole, 69 percent of the graduate Soviet 
engineers performed various kinds of work 
not requiring specialized university train- 
ing.10 

To ease the shortage of labor, many em- 
ployees were permitted to hold more than 
one job, and able-bodied pensioners were 
encouraged to supplement their incomes 
by returning to active employment. 

The average monthly earnings of the So- 
viet workers and employees was 117 
rubles 11 in 1969, or 3.9 percent over those 
of 1968. 
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Although the U.S.S.R. does not publish 
statistical data on injuries in the mineral 
industry, available Soviet information dis- 
closes that fatal injuries in the mineral in- 
dustry were high. 

Consumption of materials exceeded es- 
tablished patterns at many enterprises and 
construction projects, particularly those of 
metals, fuels, electric power, and cement. 
Stocks of materials and equipment were 50 
to 80 percent higher than necessary. Be- 
cause of improper storage, metal and other 
mineral products deteriorated and fre- 
quently were not suitable for use. Losses of 
metal, fuel, and other materials continued 
to be excessive. According to Soviet 
sources, the U.S.S.R. used between 25 and 
100 percent more ferrous metals per unit 
of industrial output than did the United 
States. 

The U.S.S.R. continued to experience 
considerable difficulty in completing min- 
eral projects on schedule because of short- 
ages of materials, equipment, and funds.!2 

About 70 percent of the capital invest- 
ments in the mineral industry was 
obligated in unfinished construction. Coal 
industry enterprises under construction in 
1969 represented an estimated investment 
of 1.3 billion rubles. 

Many mines and plants were put into 
operation in spite of numerous imperfec- 
tions and insufficient equipment. Many en- 
terprises and projects have operated over 
long periods with lower capacities than 
originally planned. On January 1, 1969, 
planned capacity had not been reached at 
64 blast furnaces, 84 open-hearth furnaces 
and at 35 rolling mills. Basically, these 
were units where the date for reaching ca- 
pacity was already past. In the cement in- 
dustry the average productivity of all 
18-185-meter rotary kilns was 443,000 tons 
per year, compared with the planned level 
of 600,000 tons.13 
~ *Sotsialisticheskaya industriya (Socialist Indus- 
try). Moscow, Nov. II. 1969, p. 2. 

t Pravda. Moscow, Mar. 19, 1968, p. 4. Sotsial- 
isticheskaya industriya (Socialist Industry). Mos- 
cow, Apr. 8, 1970, p. 2. 

8 Izvestiya. Moscow, Mar. 19, 1968, p. $. 

? Kommunist (Communist). Yerevan, Russian, 
Feb. 25, 1970, p. 1. 

10 Literaturnaya gezeta (Literary Garette). Mos- 
cow, Sept. 10, 1969, p. 10. 

11 Official exchange rate 1 rubel=$1.11. Approx- 
imate buying power of 1 ruble relative to prices 
in the United States for hard goods and food 
ranges about 20 to 50 cents. 

12 Material'no-tekhnicheskoye snabzheniye (Ma- 
terial and Technical Supply). Moscow, No. 10, 
October 1968, pp. 72-75 


B Stroitel'naya gazeta (Construction Gazette). 
Moscow, July 19, 1970, p. 3. 
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Plans for new construction and renova- 
tion of other minera] enterprises were not 
fulfilled in 1969, including projects for 
iron ore, natural gas, coal, steel, mineral 
fertilizers, and cement. 

The commissioning of production capaci- 
ties through new construction and exten- 
sion or renovation of existing facilities in 
1969 was as follows, in million tons, except 
as noted: 


Iron ore, eruj lle 15.9 
Coal; TNW. cL lolo nl Sed efe D ES 18.8 
IIC). ec e ma 8.8 

)%))CCCöõüCöͤ ³ K 6. 5 
Semimanufactures, ferroun s 1.6 
Mineral fertilizers_.................-._-.-- 11.0 
enen... ee SM eus 1.9 
Powerplants, million of kilo watts 12.0 


In spite of many problems, the growing 
Soviet mineral industry was the second 
largest in the world, and served its main 
purpose of production, with operating 
costs and efficiency secondary considera- 
tions. 

Government Policies and Programs.—So- 
viet mineral policy continued to be based 
on the principle of maximum self-suffi- 
ciency at any price. As a result of this pol- 
icy, the U.S.S.R. has become the most self- 
sufficient nation in minerals and metals 
among the world's leading industrial pow- 
crs. 

In the U.S.S.R., the actual cost of pro- 
duction, or the Soviet estimate thereof, is 
not the true factor in the selling price of 
a commodity on the domestic or interna- 
tional market. The Soviet system permits 
the establishment of selling prices at any 
level believed desirable to meet political 
and economic reguirements. Therefore, 
many mineral ventures of the Soviet Union 
were uneconomic by Western Standards. 
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The goals of the 5-year plan were not 
fulfilled in many areas of mineral produc- 
tion. The new targets for 1970, which were 
approved by the Supreme Soviet December 
19, 1969, are much lower than the original 
objectives set by the party congress in 
1966. For coal, pig iron, steel, rolled met- 
als, steel pipes, natural gas, mineral ferti- 
lizers, cement, and electric power, the re- 
duction is substantial. The 1970 plan calls 
for an increase in aluminum output of 6.7 
percent, copper 5.7 percent, and zinc 7.2 
percent. The production of platinum- 
group metals, gold, lead, titanium, magne- 
sium, and rare and other nonferrous met- 
als are to be increased. 


To carry out this plan, capital 
investment in 1970 was set at 76.5 billion 
rubles, 7.6 percent more than in 1969. Of 
these, about 6.6 billion rubles are being al- 
located for the fuel branches of industry, 
and over 8.3 billion rubles for the ferrous 
and nonferrous industries, or 200 million 
more than in 1969. Capital investment in 
the chemical and refining industry is to 
rise by 16.6 percent, and in machine build- 
ing industry by over 41 percent. 


According to the new plan, the genera- 
tion of electric power in 1970 is to reach 
740 billion kilowatt-hours, 7.7 percent 
above the 1969 level. To support this in- 
crease it is planned to complete 12 million 
kilowatts of new generating capacity. The 
completion of the Krasnoyarsk and Saratov 
hydroelectric plants at full designed capac- 
ity, is planned. 

The level of Soviet industrial production 
in 1969 and that planned for 1970 follows, 
in million tons unless otherwise specified: 


1969 1970 
Commodity Planned Reported Original 5-year New 
production production plant target target 
Fer A hoe ees ee EME 186.7 185.2 211.5 193.0 
Pig WOR S ce a eo eee 8 83.4 81.6 94-97 85.0 
SCO) ee Sieve ods A ĩ ( a 112.6 110.0 124-129 115.0 
Rolled metaaaaalllnnnnLLLLLLnn. 89.6 87. 5 95-99 91.0 
Sele ke eo PEE EE E 11.5 11.5 14-16 12.3 
Cement- sco ue ou du I eu Deu os AM UN 92.0 89.8 100-105 94.3 
Mineral fertilizers.. 2... 22222 LLL cl eee 46.5 46.0 62-65 57.5 
Raw coal (bituminous, anthracite, and lignite). .__._- 595.3 608.0 665-675 618.0 
)))) ĩðV—Äu ⁵ĩð d K ĩ fat E t E 74.1 73.5 e 84.0 «16.5 
Natural gas (billion cubic meters)... ..............- 185.8 182.8 225-240 195.8 
Peat, fuel EC CDL MaDENS qus vo * 65.0 60. 0 * 65.0 
Petroleum, erudðe kk 326. 5 328.0 845-355 350.0 
Power, electric (billion kilowatt hour) 687.0 689.0 830-850 740. 0 


* Estimate. 
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PRODUCTION 


Although mineral production statistics 
were not officially reported for all com- 
modities, information is available on most 
basic materials. These, together with pub- 
lished information on industrial develop- 
ment provide the basis for estimating out- 
put of other commodities. Many of the 
estimated data in table l represent at best 
an order of magnitude. Production capac- 
ity for practically all minera] commodities 
was increased during the year. 

Reportedly, 70 elements were produced 
in the U.S.S.R. in 1969. More than 80 per- 
cent of the petroleum, more than 50 per- 
cent of the coal, half of the steel, and 
two-thirds of electric power were produced 
in the Russian Soviet Federative Socialist 
Republic (R.S.F.S.R.). The Ukraine occu- 
pied first place in output of coking coal, 
manganese, and iron ore, and second place 
in natural gas. This republic continued to 
provide more than one-third of total So- 
viet coal and natural gas output, about 55 
percent of iron ore, 50 percent of pig iron, 
more than 40 percent of steel and rolled 
metal, and nearly 50 percent of metallurgi- 
cal cquipment. 

Kazakhstan occupied third place in So- 
vict mineral production and was the na- 
tion's leading producer of lead, copper, 
zinc, chromite, and rare metals. This re- 
public held first place in the U.S.S.R. for 
the rate of growth in production of fer- 
rous, nonferrous, and rare metals. Produc- 
tion of nonferrous and rare metals has in- 
creased almost 50 percent in Kazakhstan 
since the beginning of the 5-year plan in 


1966. A large increase has been attained in 
the titanium-magnesium industry created 
in the republic only 5 years ago. 

Reportedly, the ferrous and nonferrous 
metals industry within the R.S.F.S.R. 
showed an industrial growth rate of 6 per- 
cent, and that of the Ukraine registered a 
growth rate of only 2 percent in 1969. 

Production of all nonferrous metals 
gained slightly. The Soviet nonferrous in- 
dustry suffered from high production costs, 
low productivity, and excessive loss of 
metal during recovery processes. 

Problems in the Donets coal basin aris- 
ing from labor shortages and low produc- 
tivity, aggravated by the exportation of pe- 
troleum fuels needed for domestic uses, 
resulted in the uneconomic transportation 
of coal from eastern regions to the Euro- 
pean part of the R.S.F.S.R. and to the 
Urals. Such shipments amounted to about 
95 million tons of coal in 1969. According 
to Soviet estimates this amount may in- 
crease several times by 1980. 

Owing to shortages of some necessary 
raw materials and other supplies, there 
was a rapid increase ip stocks at many es- 
tablishments. Stocks at Soviet industrial en- 
terprises as of July 1, 1967 were valued at 
2.6 billion rubles. By the middle of 1968 
however, the value of stocks held at Soviet 
enterprises totaled 1.5 billion rubles.14 
Over 10 per cent of these stocks were at 
mineral industry enterprises, which re- 
sulted in shortages of working capital for 
these enterprises. 


M [zvestiya. Moscow, Nov. 27, 1968, p. 1. 
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Table 1.—U.SS.R. Estimated} production of mineral commodities 


(Thousand metric tons unless otherwise specified) 
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Commodity 1967 1968 1969 
METALS 
Aluminum: 
Ores and concentrates: 
Bauxite, 26 to 52 percent alumina. ........................ 5,000 5,000 5,000 
Nepheline concentrate, 25 to 30 percent alumina. ........... 1,000 1,000 1,000 
Alunite ore, 16 to 18 percent alumina. ....................- 1,000 1,000 1,000 
Metal, smelter: 
Ü A etus f Ec S d ud 8 965 1,000 1,050 
. ↄðͥṹ ²˙ů4U ile qan 100 100 120 
Antimony, mine output, metal content metric tons 6,400 r 6,500 6,600 
Arsenic, white (As:OC:)))))))))))))) eee do.... 7,000 r 7,050 7,100 
Beryl, cobbed, 10 to 12 percent Beo do.... 1,200 1,200 1,250 
Bismuth, mine output, metal content do.... 40 t 46 50 
Cadmium, » ð³·' AA dee tle eee bee do 2,200 r 2,250 2,300 
Chromite ore, 30 to 56 percent Cr: 1,570 1,650 1,700 
Coy mine output, metal content metric tons 1,400 r 1,450 1,500 
opper: 
QUIS Serene, 0.5 to 2 percent C MMM 80,000 r 85,000 90,000 
ister: 
117/öiÜi ñ« ˙.wu. ³ ³ÜAAAA ⅛ð—â rdi E 800 r 850 900 
Send eeu de eee ee a EUR ELE wee 160 r 170 180 
ö! ͤ M PERPE thousand troy ounces. . 8,700 5,900 6,250 
Iron and steel: 
Iron ore, 55 to 68 percent f 2-2 168,246  '176,616 185,200 
erh eorom y Add ĩͤ ema E ld 123,185 128,235 132,900 
gl eit OS EA es ͥ E ga, e ere 88 ; 7,186 9,400 
Pig iron and ferroalloys: ? 
Pig iron for steelmaking. .................-.--.-------..-- 64,147 67.792 71. 500 
Foundry pig iroo nn 9,308 9,588 8,900 
Spiez eee ꝛ m 91 75 200 
Ferromangan eee 911 944 900 
Other blast furnace ferroal loss 355 389 100 
P/öÜZ ⁸ ũͤ0etdꝙm ee es ke 74.812 78,788 81,600 
Steel: ! 
Ingot so ecc ð«ðĩ⁊ĩ1d y ⁵ er Lt iE E 95,653 99.741 108,000 
Steel for eastingng gz 6,582 6,791 7,000 
"Tot. •·¹Ü ⁰³³MAAA . ˙o1ð⅛ꝛe ꝛ m Emp Aene die 102, 235 106, 582 110,000 
3 
eavy secLloODB. nn ꝛ ² n Ee OUS 
Light section g- “ tunit 44444 LLL COLL LLLI 28,230 29,983 80,500 
Wire TON so ov cL m ...:. s Mei ce inii. etd 6.454 6. 589 6,570 
Pipe kk... ee oc ke wee 8 4,195 4,232 4,275 
Tubes from ingots.__........---------- LL eee eee 1,239 1,310 1,500 
Plates and sheets: 
More than 6 millimeters thick kk 8,729 9,232 9,600 
Othe MN TC eee otc ß ĩè v a werek 11,636 12,181 12,500 
Total plates and sheets 20,365 21,413 22,100 
öĩêI5:!. ↄ .... 6. 468 6.901 7,400 
Railway track material. 8,276 8,370 8,460 
Wheels, tires and axles. ........ eee eee 831 829 850 
Unspecified, for sale.______..-_-_----------_-_---- eee 673 584 650 
Other oto old Sa yd ðͤ yd ͤ y 8 65 98 90 
Total semimanufacture s 71,796 75,309 77.895 
Selected end products: 
Welded pipes and tubes 5,974 6,412 6,500 
Seamless pipes and tubes 4,608 4,803 5,000 
PC ⁰²˙¹mWiu»iAqumumAm.ÿ... ẽ]ẽ A dt E as abe 10. 582 11.215 11. 500 
Cold- rolled sheets 4.081 4,208 4,400 
EIn. ( edeee eee 483 497 500 
Galvanized sheets MEER 384 451 500 
Electrical sheet 893 921 950 
Wire; plaine ß . Sr eC LE Bi 2,649 2,778 2,900 
Lead, metal: 
Pinay NENNEN 400 r 420 440 
Seconda. ·7 E Ue ache eee 80 r 85 90 
Magnesium, metal, including secondar // 40 ' 42 45 
Manganese or 2 2 2... LLL LLL LLL LLL LLL c 222 eee eee eee eee 1,175 r 6,564 7,000 
Mercury, metal, including secondary. .............. 76-pound flasks.. 45, 000 45,000 47,000 
Molyb enum, mine output, metal content metric tons 1,000 7,000 7,500 


See footnotes at end of table. 
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Table 1.—U.S.S.R.: 


(Thousand metric tons unless otherwise specified) 


Commodity 1967 
METALS— Continued 
Nickel, metal, including secondary..........--..-....-------------.- r95 
FHF en EIER EST ee thousand troy ounces. . 1,900 
Silver, metal, including secondary... / do.... 85,000 
Tin, metal: 
III ͥͥ ͥͥͥͥ’ͥ⁰ ¹˙ . ⁰ͤmÄ AEDL Sia long tons.. 25,000 
S0 cowie cee oki ] aaa ue teow sees Q...- 8,000 
Titanium, . acre Due us Mabe eee eda d aate 10 
2 Een concentrates, contained tungsten... .......... metric tons 6,200 
inc: 
Recoverable metal content of domestic ores. 535 
Metal: 
FFII ⁵ĩ²”¹Ü. ⅛ «ê—ß sau 540 
Sn mer eh oodudeceweseete au x RE 60 
NONMETALS 
S o cs motas ͥ TTTͥͤ act d ec aute aee e 769 
FC ] ] ]˙»6¹o³¹6¹¹ũſſſſſſſſſ ³ĩÄVWA. 8 260 
Boron, materials and compounds, B:0; content.. 68 
Cement * o˙ um Ql ³⁰· ii d oe aaa E 84,809 
Kaolin (including china clay ꝝ·)7hʒ 22 l.l lll LL Lll... 1,700 
COfmundG M0226) sen cesses ͥũ m bee let metric tons 5,000 
Diamond 
CFP!» n E ue te oe LS EE thousand carats.. 1,400 
Il ⁵ðↄðUyy ðâ2ĩ ĩ do 5. 600 
c ami d A sepia us do.... 7,000 
Diatomite ? ¹ Sa ar a ee be a See os ee 360 
POOR OT soo ccc tect ee ct a les Bs Sie hee ⁵ Mr a 240 
Fertilizer materials: 
Crude: 
Nitrogen compounds, N content equivalent 8,753 
Phosphate: 
A patite: 
Ore, 17.7 percent PO) ).. 21,200 
Concentrate, 39.4 percent P104... ...............- 8,800 
Sedimentary rock: 
Ore, 13 percent P:-Oo0O0O0) lll lll lll... 15,000 
Concentrate, 19 to 25 percent P304. ............... 7,500 
Potash, K:0 equivalent TT 2 222 c LLL cL LLL lll. 2,868 
Manufactured: 2 
Nitrogenous, buñudda4da4aadddalkkkkkk cll lc c2 2c lll eee 18,305 
Phosphatic, buli 9,984 
Potassic üull!k!l!l!l!llnl.„„„ ee og deme ee 6,594 
Prosphatic wen Sax emi eR de durata 4,776 
02,3. NNMERO 124 
rr ³oð¹1¹wäſ ³⁰¹ w AA ³⁰¹¹m y DEC 40,083 
jii. dp 380 
Graphite, ]! ] ...... DR rd EE EE ues am 65 
r e t E EL Ee 4.691 
Lime, dead burned[( TDi inunu!!hk „„ 19. 651 
w ³o¹¹³¹ u ³ 0mm ĩð2—ꝗ dee eme e iE 3. 000 
Mica ³˙¹wv¹AA ⁰¹Ü¹1mꝛ ] ⁰ypß y 35 
Pyrite: 
Gross t ⅛ è ⅛³GAA d ĩ ĩ 8,500 
Sülfut content- ⁵ðiſ/dſ ⁰⁰⁰ͥ⁰ꝗ -d ³ d emere E 1. 850 
Refractories: 2 
Shamotté. o ee os ee ha ee aig . alae eal ats 6,075 
Dinas (quartzite-lime). ..... 222.22. Llc cllc cllc ee eee eee 637 
Magnesite and chrome magnesite.._.......---.....------------ 1,424 
Magnesite powder 1,320 
Total: pp ̃ ß B ence eee 9,456 
Salt, all types oaee ea gc Bye en ls a se C Sut a dd EIE 10,600 
Sulfur (excluding sulfur content of pyrite). ..----------------------- 1,500 
IJ o eue N ee A E mr y 8 370 


See footnotes at end of table. 


16,000 
8,000 
r 8,120 


r 20,375 
r 10,343 
r 7,500 
5,169 
82 
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Table I. U.S. S. R.: Estimated 1 production of mineral commodities—Continued 
(Thousand metric tons unless otherwise specified) 
Commodity 1967 1968 1969 
MINERAL FUELS AND RELATED MATERIALS 
Coal: 5 
Biot i oo ce heen ⏑n,ͤ —⅛mꝓ⁊ er c D ĩðj pt E aE 143,815 188 , 299 140,000 
Hard: 
Coking f-. o rte s ccd See oleae uS UE 147,623 154,498 161,000 
/(GGö ³5Ü ¹¹üAiAi ͥ d ⁰⁰ uie in mur Lf 77,139 76,896 78,000 
Undifferentiateeedd̃d̃lld̃ld̃l̃d c 2 2L cllc lll eee. r 226,660 224.277 229, 000 
Total hard ce. r 451,422 455,671 468,000 
(( wid et wo a n ec aui Eu e EM eds 596,237 593,970 608,000 
Coke, oven and beehive? ...... 2.222222 2L LLL eee eee 69,897 11,505 783,500 
Crude oil? Saeco 3 ae Be pot ee nea eiu atem cae eens 288,068 809,150 828,000 
Fh c esci ³¹mdmdd eec eue ð K Per E 78 6, 976 1,100 
%% ⁵ 22 %⅛§5ggg ⁰ꝙyeʒt y 21,601 21,868 22,000 
Peat, agricultural ugs 130,000 130,000 130,000 
Peat, fiel ]ÿ ?é;%.:—¹ w' d ea esu e r 60,2 50, 000 60,000 
Naturalgas? ᷣ „ billion cubic feet. 5,601 6,039 6,455 
Electric power .. billion kilowatt hours. . 588 63 689 
r Revised. 


! Estimate except where noted. 
1 Reported in Soviet sources. 


Data for 1967, United Nations Quarterly Bulletin of Steel Statistics for Europe. V. 19, No. 1, 1968, p. 
A-23; for 1968, No. 2, 1969, p. A-23. Data for 1969 are preliminary. 

* Items listed under this heading are produced from semimanufactures listed above and possibly also from 
imported materials. Therefore, these data are not additive to the total of semimanufactures listed. 

5 Run-of-mine coal; the average ash content of the coal shipped from the mines was 19.7 percent and average 


calorific value was a little more than 5,000 kilocalories per 


llogram in 1969. 


TRADE 


Tables 2 and 3 are derived from official 
statistics of the Ministry of Foreign Trade 
for 1968 and partially for 1969. Official de- 


tailed figures by country for 1969 are not. 


yet available, but the same general pattern 
can be expected. 

Soviet foreign trade continued to be ori- 
ented toward the importation of needed 
production machinery and equipment, in- 
cluding complete industrial plants. Exports 
of minerals produced foreign exchange to 
help pay for imports even though most 
minerals exported could be consumed 
within the country. 

The value of total Soviet trade expanded 
from 18.0 billion rubles in 1968 to 19.8 
billion rubles in 1969. Exports and imports 
were each about 9.7 percent higher in 1969 
than in 1968. The value of total Soviet 
trade with various groups of countries in 
1969 follows, in billion rubles: 


CMEA countries 11.2 
Other Communist countries. 1.7 
Total Communist countries 12.9 
Developed non-Communist countries 4.4 
Developing non-Communist countries 2.5 
Total non- Communist countries 6.9 
Total Soviet trade value 19.8 


! CMEA (CEMA)—Council for Mutual Economic 
Assistance—comprising the following countries: 
Bulgaria, Czechoslovakia, East Germany, Hungary, 
Mongolia, Poland, Rumania, and the U.S.S.R. 


Almost two-thirds of Soviet foreign trade 
was transacted with Communist countries. 
The largest turnover was achieved in trade 
with East Germany (more than 3 billion 
rubles), Poland (2.1 billion) , Czechoslovak- 
ia (2.0 billion), and Bulgaria (1.8 billion 
rubles). The trade turnover with North 
Vietnam increased during 1969 by almost 
l7 percent from 159 million rubles to 186 
million rubles. This increase was achieved 
mainly through an increase in Soviet deliv- 
eries. Trade was maintained at a high 
level with Cuba—770 million rubles; Yugo- 
slavia—425 million rubles; and North 
Korea—295 million rubles. There was a 
further reduction in trade turnover with 
mainland China from 86.4 million rubles 
in 1968 to 51.1 million in 1969. 

In recent years, the Soviet Union has 
been developing its trade with the United 
Kingdom, Finland, France, Japan, Italy, 
Austria, Sweden, and a number of other 
non-Communist developed countries. In 
1969, the United Kingdom was the western 
country with the largest trade turnover 
(600.5 million rubles) with the U.S.S.R., 
followed by japan (558.7), Finland 
(500.8), West Germany (496.8), Italy 
(493.5), France (417.4), the Netherlands 
(232.0), and the United States (159.6 mil- 
lion rubles) . 
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The 1969 agreement between the Soviet 
Union and the United Kingdom provides 
for further expansion of trade during 
1969—75. Soviet economic ties with Japan 
on trade and payments after 1970 and the 
problem of joint development of Soviet 
natural resources was being studied. The 
Soviet Union's relations with Italy were 
developing on the basis of a long-term 
agreement for 1966-69, which envisages the 
growth of trade. Finally, in 1969, the So- 
viet Union and France concluded an agree- 
ment on commercial collaboration for 
1970-74, which contained provisions for a 
twofold increase in trade. 

Trade turnover with the developing 
countries grew through the expansion of 
economic and technical assistance to these 
countries, The U.S.S.R. has concluded 
agreements for economic and technical co- 
operation with about 35 Asian, African, 
and Latin American countries. Among the 
developing countries, the United Arab Re- 
public (U.A.R.) was the Soviet Union's 
largest trading partner. By 1969, trade 
turnover between the U.S.S.R. and the 
U.A.R. increased by 26.5 percent to 419.7 
million rubles. Trade with India increased 
by 7.2 percent; with Iraq by 31.8 percent; 
with lran by 70 percent; with Malaysia by 
22.7 percent; with Syria by 35.1 percent; 
with Algeria it doubled; with Morocco by 
46.4 percent; and with Congo (Brazzaville) 
by 45.6 percent. The developing countries 
share of the Soviet foreign trade total vol- 
ume was almost 13 percent in 1969. 

According to Soviet official sources, 32 
countries on three continents were being 
helped in mineral prospecting by Soviet 
geologists. Oil exploration, development of 
producing and undeveloped fields, and 
studies for utilization of associated gas 
were included in the Soviet contracts with 
developing countries of Africa and the 
Near East. 

Fuel, mineral raw materials, the metals 
continued to play the greatest role in So- 
viet exports. In 1969, 36.9 percent of the 
total officially recorded Soviet exports fell 
into this group of commodities. Official 
foreign trade statistical reviews do not in- 
clude exports of precious metals. The an- 
nual total value of known exports of these 
metals, as measured by recorded imports of 
other countries, has been consistently high, 
not withstanding an appreciable annual 
fluctuation. . 

In 1969 the Soviet Union exported 90.8 
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million tons of crude oil and petroleum 
products, 4.6 million tons more than in 
previous years, The annual increase in de- 
liveries of these commodities to CMEA 
countries reached 5.5 million tons. There 
was also an increase in the export of iron 
ore (from 32.1 to 33.1 million tons, of 
which 29.1 million tons went to CMEA 
countries), ferrous rolled metal products 
(from 5.5 to 6.5 million tons), pipes (from 
294,000 to 328,000 tons), and nonferrous 
metals (from 394 to 511 million rubles). 
There was also an increase in exports of 
coal, manganese, and chrome ores, pig 
iron, asbestos, apatite concentrates, and ce- 
ment. 

Most of the U.S.S.R.'s 1969 export trade 
in mincrals was with Europe and Japan. 
The United States share of mineral com- 
modity exports was insignificant. Over 60 
percent of the mineral trade, as a whole, 
remained within the CMEA countries. So- 
viet deliveries covered almost 100 percent 
of the import requirements of the Euro- 
pean Communist countries in crude oil: 
ahd pig iron, some 85 percent in iron ore, 
and about 75 percent of the requirements 
in mineral fertilizers in 1969. The relative 
dependence of East European countries on 
mineral product imports from the Soviet 
Union in their consumption in 1968 was as 
follows, in percent: 


Rolled 
Country Oil Iron Pig ferrous Ce- 
ore Iron metal ment 

Bulgaria 90 88 16 48 8 
Czechoslovakia. 97 79 6 6 5 
East Germany.. 91 48 129 35 E 
Hungary....... 64 82 13 15 16 
Mongolia 86 m 100 100 44 
Poland. dg 97 71 13 6 2 
Rumania...... xs 52 17 13 zá 

1 1965. 

Source: “S.S.S.R. i zarubezhnye strany posle 


bedy velikoy okyabrskoy sotsialisticheskoy revo- 
Buwi (The USSR. and Foreign Countries After 
145 Great October Revolution). Moscow, 1970, p. 

The Soviet Union, the world's second 
largest producer of crude oil and petro- 
leum products, was responsible only for 
about 5 percent of the world's interna- 
tional trade in these commodities. Net ex- 
ports of crude oil and products were small, 
by world standards, and would be still 
smaller, if the net exports to CMEA coun- 
tries are excluded. 

The most important categories of min- 
eral commodity imports in 1969 were fer- 
rous and nonferrous semimanufactures, 


THE MINERAL INDUSTRY OF THE U.S.S.R. 


steel pipes, bauxite and alumina, tin, tung- 
sten concentrate, barite, fluorspar, talc, and 
mica. There was an increase in the im- 
ports of ferrous rolled metals, reaching 1.6 
million tons, and of pipes, from 765,000 
tons to 1,048,000 tons. Purchases of nonfer- 
rous metals, which formerly occupied a 
notable place in Soviet imports, accounted 
for the relatively small sum of 71 million 
rubles, The U.S.S.R. is becoming an in- 
creasingly exporter of these commodities. 
In 1969 exports of nonferrous metals ex- 
ceeded imports by 440 million rubles, com- 
pared with 325 million rubles in the pre- 
vious year. 

Soviet purchases of machinery and 
equipment accounted for approximately 
half of the imports from the United King- 
dom and France, including complete 
equipment for a chemical industry com- 
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plex. A considerable part of the imports 
from developing countries were goods deliv- 
ered in payment for loans from the 
U.S.S.R. The U.S.S.R. received almost one- 
half of the entire export of machinery and 
equipment from CMEA countries, primar- 
ily from East Germany, Czechoslovakia, 
and Rumania. 

U.S.S.R.'s mineral trade in recent years 
has been growing more rapidly than the 
rest of the world, and if the policies con- 
tinue, it will expand in the years to come. 
Although most of its trade is presently 
conducted with other Communist coun- 
tries, it is possible that for some mineral 
commodities (diamond and aluminum) 
the Soviet Union could assume major pro- 
portions in the world markets in the near 
future. l 


Table 2.—U.S.S.R.: Exports of selected mineral commodities 
(Metric tons unless otherwise 8pecified) 


Commodity 1968 
METALS 
Aluminum: 
Ingots and equivalent primary 
OF... p er Elsa 287 ,600 
Semimanufactures, including those 
of duraluminum.............- 79,500 
Antimony, primary forme 800 
Cadmium, primary form 700 
Chromite (48 to 56 percent Cr103).... 1,048,000 
Copper: 
Ingots, TES bir a primary forms: 
lloyed. c uaa err e 109,300 
Alloyed (bronze)........... 5,700 
Semimanufactures: 
Unalloyed................. 7,900 
Alloyed (copper-zinc)....... 8,800 
Ie, eua mem R 14,800 
Iron and steel 
Iron ore thousand tons 82,201 
FH nnn. do 4,522 
Ferrous sera do.... 664 
Ferroalloys: 
Ferrosilicon...............- 111,800 
Ferromanganese............ 97,200 
Ferrochromium............ 83,300 
Ferrovanadium............. 2,000 
Vanadium sla g 41.700 
Not specified............... 26, 400 
TOU ²˙Ü¹oꝛiA .-------- 312,400 
Semimanufactures: 
Rolled products, excluding 
pipes thousand tons. . . 6,472 
8 Wer 294 
Lead, ingots and e equivalent primary 
e coer cun dicio ad 90,900 


See footnote at end of table. 


1969 Principal destinations, 1968 
820,000 East ACTAE 84,900; Czechoslovakia 
102,800 wee hr amd 15,600; Czechoslovakia 
1,200 Bulgaria 401; Netherlands 300; Japan 
700 East Germany 185; Czechoslovakia 168. 
1,144,000 United States 326,000; Japan 160,000 
Sweden 123,000; West Germany 
108,000; France 90,000. 
107, 400 Ei 9 48,800; Czechoslovakia 
,400. 
4,800 East Germany 1,900. 
8,200 Cuba 4,039; Czechoslovakia 1,609; Ru- 
mania 948. 
7,000 Cuba 1,051; Bulgaria 983. 
NA 
83,071 Poland 9,990; Czechoslovakia 9,533; Ru- 
mania 3. 138. 
4,691 tonno 938; Japan 749; East Germany 
1,825 East Germany 158; Japan 87; Sweden 73; 
Finland 64. 
118,400 
107.500 | Rumania 70, 100; Czechoslovakia 64,300; 
1.400 Hungary 36, 800; Netherlands 32, 400; 
34,600 United Kingdom 23, 100. 
27, 400 
327,100 
6,459 East Germany 1,809; Bulgaria 645; Ru- 
mania 571. 
328 East Germany 121; Bulgaria 62; Cuba 30. 
97,900 East Germany 41,400; Czechoslovakia 


25,200; Hungary 10,600. 
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Exports of selected mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS— Continued 
Magnesium, primary forms. ......... 
Manganese ore: 

etallurgical grade 


Battery and chemical. .......... 


Zinc, ingots and equivalent primary 


NONMETALS 
As bestos 


Cryolite oi mkv aoe eS 

Fertilizers and fertilizer raw material: 
Apatite ore 
Apatite concentrates 38.5 to 39.4 
percent P:O,. . thousand tons 
Superphosphate, not less than 
18.7 percent POW -.--- 


Ammonium nitrate 
Ammonium sulfate | .......... 
Potassium salts, KCl 41.6 per- 


Kaolin 2227 EM 


MINERAL FUELS AND RELATED 


MATERIALS 
Carbon black 


Coal 
Anthracite. .. .. thousand tons 
Bituminous. s do.... 
Other, ur Le cuu ie DNE do.... 
Total cust ako do.... 
Coké 1. i e E ux do.... 


Gas, natural... million cubic meters 
Petroleum: 


Crude. thousand tons 

Refinery producta: 
Gasoline do 
Kerosine... e do.... 
Gas, diesel oll do.... 
Residual fuel oil do.... 
Lubricants. `. `... O... 
Bitumen do 
Paraffin... do.... 
Unidentified. ........ do.... 
Totül-- usc ocot do.... 


Power, electric 
million kilowatt-hours. . 


1968 


14,500 
1,150,000 
19. 000 


78. 700 


89 

308. 700 
2. 641 
5. 400 
60. 500 
5,107 
445,600 


197. 900 
749. 100 


1,721,500 
10,200 
9,100 
13,500 
1,532 
23. 800 
118. 200 
275. 400 
291. 200 
182. 500 
16. 600 


28,400 


8,198 


17,939 
113 


1969 


15,000 
1,197,000 


18. 200 


97. 400 
148 

346, 500 
2. 959 
5,400 
47,300 
5,608 
443 , 100 


151,400 
787 , 000 


125,200 
222,000 


362,500 
155,600 
NA 


39,100 


4,045 
19,194 
60 


23,299 
3,996 


2,664 
63,887 


3.324 
1,473 
9,949 
11, 589 
324 

37 

28 

188 


26,912 
3,939 


J 


Principal destinations, 1968 


Netherlands 3,300; East Germany 1,901. 


Poland 818.000; Czechoslovakia 177, 000; 
East Germany 108. 000. 
Netherlands 10,200; East Germany 


East Germany 38,100; Czechoslovakia 


Bulgaria 15; Finland 14; Hungary 11. 
France 40,200; West Germany 38 , 800. 
Hungary 504; Poland 284. 

Poland 1,500; Hungary 900. 


Czechoslovakia 27 , 800. 

East Germany 1,083; West Germany 823. 

Hungary 135, 500; Bulgaria 88,300; Cuba 
15.300. 


Cuba 55. 400. 
Cuba 231,600; India 176,300. 


Japan 291,900; Belgium 197,700; Hun- 
ary 164. 600. 

Poland 8,200; East Germany 2. 500: 
Hungary 1, $00. 

All to Finland. 


NA. 
Italy 740; East Germany 252. 


Poland 16,600; Mun CU an 

Bulgaria 45. 400; Polan 14, 300. 

Czechoslovakia 109.800; Hungary 
51,600; Finland 43,200. 

Cuba 97,600; Hungary 96,100; Czecho- 
slovakia 55,100. 

Czechoslovakia 68,800; Hungary 44, 800. 

All to Japan. 


East Germany 7,200; Czechoslovakia 
8,900; Hungary 3.720. 


Pan 1,169: Czechoslovakia 285; Italy 


Bulgaria 3,422; Japan 2,645; East Ger- 
many 2,640; "Czechoslovakia 2.224. 
All to Czechoslovakia. 


East Germany 1.271; Rumania 729; 
Hungary 595; Finland 584. 
Poland 1,000; Austria 142. 


Italy 11.865; Czechoslovakia 8.380; 
East Germany 7,553; Finland 7,526; 
Poland 7,124; West Germany 5.950; 
Bulgaria 5,499; Cuba 5,303. 


Hungary 1,914; Poland 291. 


NA Not available. 


Sources: 1. 


Moscow, 1969, 300 pages. 2. Vneshnyaya torgovlya. Moscow, No. 


Vneshnyaya torgovlya SSSR za 1968 god (Foreign Trade of the U.S.S.R. for 1968 Year). 


7, July 1970, pp. 49-58. 
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Table 3.— U.. S. N: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal! sources, 1968 
METALS 
Aluminum: 
Baui te 1. 177, 900 NA Yugoslavia 121,800; Greece 456,000. 
Alümin&... oo eroe 8 887 , 500 595,800 United States 198, 500; Hungary 147 ,900; 
Greece 28,100. 
Semimanufactures, including those 
of duraluminum. 3 2,200 1,500 NA. 
Cadmium, primary forms............ 285 217 Poland 200. 
Copper, ingots and equivalent primary 
forms: 
Unalloyed. .................... 9,400 400 NA. 
Semimanufactures.............. 6,100 11,000 All from Yugoslavia. 
Iron and steel: 
Pig iron thousand tons 63 48 All from North Korea. 
Ferroalloys. ss do.... 9 7 North Korea 2. 
Rolled products, excluding pipes 
do.... 1,862 1,602 Rumania 226; West Germany 216; France 
125; Austria 98. 
s gel pipes suc do.... 765 1,048 Rumania 155; Sweden 79; Japan 75. 
ad: 
„CCC 45,800 NA All from Iran. 
Ingots and equivalent primary 
PIT NN S 89,100 24,800 North Korea 19,100; Yugoslavia 16,800. 
Mercury 76- pound flasks. . 3,900 NA All from Yugoslavia 
2 primary forms. ...... long tons 7,100 6,800 United Kingdom 5, "200; Malaysia 1,200. 
ine: 
). A T 20,000 10,600 All from Iran. 
Concentrate. ___-.-..-_-.------- 18,100 NA All from North Korea. 
DUS tc S o uus Lou natos 2,200 NA All from Poland. 
Ingots and equivalent primary 
OMS. om co i AA 36,400 50,100 Poland 27,900; North Korea 4,609. 
Rolled products. ............... 800 8,800 All from Poland. 
Allee ⁵ðͤ ee eas wee 8,900 4,100 All from Poland. 
NONMETALS 
Bill ũ—ͤ “-]iꝓ x 179, 800 142,700 North Korea 88,900; Yugoslavia 84,300; 
Bulgaria 27,500 
Cement thousand tons 295 378 All from North Korea. 
Fluorspa ggg nc x 102, 000 134,100 Mongola 67,500; mainland China 
1,900. 
Miche ecco eat ee he 160 417 All from India. 
Refractories, magnesite powder 211,400 276,200 All from North Korea. 
Sl“ Reda SE 9,400 24,800 NA. 
.... ⁵ĩð eee oe EI 50,800 82,700 North Korea 28,700. 
MINERAL FUELS AND RELATED 
MATERIALS 
Coal, bituminous thousand tons 6,900 7,200 Mostly from Poland. 


SG§«;G o² . es do 658 659 All from Poland. 


P! A do 1,065 1,128 Rumania 685; East Germany 285. 
Carbon black. ..................... 1,700 6,400 Rumania 1,200. 


NA Not available. 


Sources: 55 SSSR za 1968 god dod Trade of the U.S.S.R. for 1968). Moscow, 1969, 
pp. 300. Vneshnyaya torgovlya. Moscow, No. 8 August 1970, pp. 49-58. 
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METALS cent of the total value of the components 


Development of ferrous and nonferrous from the ore, From 50 to 80 percent of 
metal industries lagged behind goals fore- rare and dispersed elements, 50 to 65 per. 
seen in the 1966-70 5-year plan; however, cent of combined sulfur, 8 to 16 percent of 
production of metals and alloys continued pper, 10 to 12 percent of lead, and 11 to 


to grow. Beneficiation and metallurgical fa- 12 percent of zinc were discarded in tail- 
cilities still experienced poor metal recov- ings in 1969.15 
eries; for example, the nonferrous industry * Narodnoye Khozyaystvo Kazakhstana — (Na- 


of Kazakhstan recovered only 50 to 65 per- Be ae Idee m. 5 Alma-Ata No; V; 
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At lead-and-zinc plants the extraction of 
rare metals as byproducts was not at de- 
signed levels. Only 40 percent of the total 
lead tailings were processed for rare and 
precious metals recovery, and there was no 
processing of residues from copper smelt- 
ing. There were high losses of metals in 
stack gases because of inadequate dust-col- 
lecting equipment.16 

Utilization of machinery and equipment 
was considerably below the planned levels 
and modernization, and replacement of ob- 
solete equipment was slow. As a result, 
productivity even at advanced enterprises 
in Kazakhstan's nonferrous industry was 
lower than that of comparable enterprises 
in the United States and Canada. Many 
mining machines had low durability and 
wore out quickly and the organization of 
repair and maintenance operations was 
poor.!7 


Aluminum.—The Soviet Union, operated 
13 primary reduction plants with a total 
probable capacity (January 1, 1970) of 1.4 
million tons, Although exact production 
figures are not available, it is believed out- 
put of primary metal was about 1.05 mil- 
lion tons in 1969. 

The aluminum supply position in 1969 
was as follows in thousand metric tons: 


Production of primary aluminum. .......... 1,050 
Production of secondary aluminum.......... 120 
Imports of aluminum (ingots )) 
Exports of aluminum (ingots).............. 320 
Apparent consumption. nn 850 


The U.S. S. R. was a large producer of 
low-grade bauxite, and other aluminous 
raw materials. However, supplies were insuf- 
ficient; therefore, over 1.2 million tons of 
high-grade bauxite and about 0.6 million 
tons of alumina were imported from Hun- 
gary, Yugoslavia, Greece, and the United 
States in 1969. 

In 1969, attention was given to improv- 
ing the raw material base and to erecting 
alumina plants to close the gap between 
productive capacity for aluminum and alu- 
mina. Deficits of aluminum ore in the 
U.S.S.R. may be reduced in the next few 
years if development of nepheline deposits 
in Siberia is successful. The importance at- 
tached to developing nepheline sources was 
emphasized by a 44-percent increase in 
funds for prospecting of aluminous raw 
materials in 1970, compared with 1969. 

The Northern Urals was the main baux- 
ite and alumina-producing area in the So- 
viet Union in 1969. Three new under- 
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ground mines were scheduled for 
completion in 1970. 

Output of bauxite in Kazakhstan, the 
Soviet Union's second most important alu- 
minum raw material source increased in 
1969. Development of the Turgay open 
pits, slowed by investment delays contin- 
ued although bauxite output was only 60 
percent of the planned 1969 quota. The 
capacity for alumina production at the 
Pavlodar aluminum plant, however, was al- 
ready approaching the planned level. 

Development of bauxite deposits at Kras- 
nyoktyabrskoye and Belinskoye in north 
Kazakhstan, and at Iksinskoye in Arkhan- 
gel region, was scheduled between 1971 
and 1975. 

The Achinsk alumina plant in West Si- 
beria, which will be the principal plant 
producing alumina from nepheline, and 
which will provide alumina for the Kras- 
noyarsk aluminum plant, was about to be 
commissioned. Smal] alumina plants using 
nepheline were also under construction at 
Pikalevo (plant No. 2), Ulyanovsk and 
Mikhaylovsk. 

The Yerevan aluminum plant in Ar- 
menia was the first Soviet enterprise to 
produce aluminum wire and foil direct 
from liquid metal in 1969. An experimen- 
tal alumina installation was also completed 
at the Almalyk metallurgical complex in 
Uzbekistan; it will be used to plan future 
alumina enterprises, one of which will be 
based on kaolin deposits at Angren. 

A new potline was put into operation at 
the Bratsk aluminum plant on December 
12, 1969. Meanwhile, construction contin- 
ued on the Bratsk, Krasnoyarsk, Irkutsk. 
and Tadzhik aluminum plants. 


Antimony.—Deposits of antimony occur 
at Kadamzhay in Kirgiz S.S.R., Turgay in 
Kazakhstan, and at Sarylakh and Tazhdol- 
insk in Siberia. Kadamzhay remained the 
principal antimony center of the U.S.S.R., 
and its integrated facilities produced most 
of the country’s refined product. During 
1966-70, it is planned to increase antimony 
output in Kirgiz S.S.R. by 50 to 100 per- 
cent, by renovating the Kadamzhay works 
as well as the Tereksay mine. The Dzhid- 
zhikrutskiy mining and concentration com- 
bine in Tadzhikistan, construction of 


10 Narodnoye Khozyaystvo Kazakhstana (Nation; 
al Economy of Kazakhstan). Alma-Ata, No. 4, 
April 1969, pp. 24-29. 

5 Narodnoye Khoryaystvo Kazakhstana (Na- 
tional Economy of Kazakhstan). Alma-Ata, No. 4, 
April 1969, pp. 24-29. 
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which started in 1967, will be the main 
Soviet supplier of antimony and mercury 
after 1970. 

Beryllium.—The Soviet Union continued 
to be one of the world's largest producers 
and consumers of beryl, beryllium alloys, 
and metal. There are numerous beryl de- 
posits in the U.S.S.R., mainly in the Asian 
part of the country, and on the Kola Pen- 
insula. 

The beryllium production schedule was 
being speeded up. According to the 
1966-70 5-year plan, output may be in- 
creased by 50 to 60 percent, indicating a 
probable production level of 1,500 to 1,600 
tons of beryl (10 to 12 percent BeO) by 
1970. 

Bismuth.—As in 1968, bismuth was pro- 
duced in 1969 almost entirely from com- 
plex ores, such as tungsten-molybdenum- 
bismuth ores of the North Caucasus, and 
scheelite and cassiterite ores of Kazakhstan 


Item 


Production (30 to 56 percent Cr:03). ............... 
Consumption and stocks (30 to 56 percent Cr103). .... 
Exports (48 to 56 percent Cr:O )) 


! Reported in Soviet sources. 


The tonnage of chromite ore mined in 
the U.S.S.R. in 1969 was more than twice 
that mined in 1958; a further increase of 
50 percent was expected by 1975. The 
Donskoye mining operations at Khrom-Tau 
in western Kazakhstan accounted for 90 
percent of Soviet output and was the only 
source of high-quality ore in the country. 
Most of the ore was of sufficiently. high 
grade to be shipped without bencficiation 
other than hand-picking. Reserves of 
high-grade ore also were found in the Ural 
Mountains. About 20 additional deposits of 
chromite have been discovered and ex- 
plored since 1966. 

At Donskoye, a concentrating mill for 
producing 300,000 tons of chromite concen- 
trates per year was under construction in 
1969. The plant, the first of its type to be 
built in the Soviet Union, is designed to 
process 1 million tons of crude ore an- 
nually. 


Cobalt.—In 1969 cobalt was produced at 
Norilsk in West Siberia; at Monchegorsk 
and Pechenga on the Kola Peninsula; in 
the Urals at the Yuzhuralnikel', Ufaley, 
and Rezhsk nickel plants; and also at 
some copper plants. Production facilities at 


733 


and Siberia. In 1969, a deposit of bismuth 
was discovered in the northern spur of the 
Sikhote-Alin Mountains of Maritime Kray. 
The new deposit is located near the Kras- 
norechenskiy mining combine. 

Chromium.—The U.S.S.R. continued to 
be the world’s leading producer and ex- 
porter of chromite in 1969. Exports totaled 
1,144,000 tons during the year, with about 
90 percent destined for non-Communist 
countries, Approximately one-third of the 
output was consumed or stocked in the So- 
viet Union, Based on 1964-69 data, Soviet 
consumption of chromite was distributed 
as follows: Metal production, 45 percent; 
refractories, 32 percent; and chemicals and 
other products, 23 percent. Estimated data 
on production, consumption, and exports 
of chromite in 1968-69 and 1970-80 are 
summarized in the following tabulation in 
thousand metric tons: 


Planned and estimated 


1968 1969 
1970 1975 1980 
--- 1,270 1,700 1,750 2,000 2,250 
RR 622 556 600 700 800 
— 1748 1.144 1. 150 1,300 1,450 


the Khovu-Aksinsk arsenic-cobalt deposits 
in the Tuva republic were under construc- 
tion, with initial production scheduled for 
1970. At Monchegorsk, cobalt production 
was increased by the installation of larger- 
capacity electric furnaces, and there were 
also improvements in ore flotation and 
metal extraction. 

Mine reserves were estimated at 100,000 
tons of contained cobalt, chiefly in nickel 
ore. 


Copper.—The Soviet Union remained 
among the world's largest producers and 
consumers of copper. The estimated 6-per- 
cent increase in output of primary metal 
in 1969 was due to initial ore production 
from new mines in Kazakhstan (Balkhash, 
Dzhezkazgan, and Boshchekul); in the 
Urals (Gay, and Uchaly) ; and in Armenia, 
Norilsk, and Siberia. The Balkhash mining 
and metallurgical complex was the largest 
single producer of copper and rhenium. 

Consumption of refined copper was 
around 750,000 tons in 1969. Exports de- 
clined by 1,900 tons and imports declined 
by 9,000 tons, compared with 1968 levels. 

Copper production schedules were bcing 
accelerated. According to the 5-year plan 
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(1966-70) , Soviet copper output was to in- 
crease to l.l or 1.2 million tons of primary 
copper in 1970. Actual output may be 10 
to 20 percent less. Output may reach 1.4 
million tons by 1975 and 1.9 million by 
1980. The increase in production depends 
primarily upon expansion in Kazakhstan 
and Uzbekistan, where mechanized large- 
scale operations are being developed. 

Gross copper reserves of the U.SS.R. 
were estimated at 35 million tons of con- 
tained metal, chiefly in low-grade sand- 
stone and porphyry deposits in districts 
where many ore bodies are suitable for 
opencast mining. The reserves include sev- 
cral million tons of copper in high-grade, 
pyritic ores containing other metals, and a 
smaller quantity in ores of vanadium, tita- 
nium, and other metals. Over half of the 
reserves were situated in Kazakhstan. 

The cut-off percent for copper in Soviet 
mines ranged from 0.4 percent at the 
Kounrad open pit, to ! percent at under- 
ground mines in the Urals. About 82 per- 
cent of all copper was mined by opencast 
methods in 1969, and the use of this 
method is increasing. 

The Urals region was the main center of 
copper production in 1969. Output of blis- 
ter copper at the Mednogorsk combine in- 
creased by 20 percent. In Orenburg Oblast’, 
the second stage of the Gay mining and 
concentrating combine was completed, and 
a third copper deposit was discovered in 
the Dombrovskiy Steppe area. 

In Kazakhstan, the second largest cop- 
per-producing region, construction of the 
Dzhezkazgan metallurgical complex contin- 
ued. Completion of the first stage of the 
complex was delayed, and was rescheduled 
for 1970. Two underground mines were 
operating and two more were under devel- 
opment. At the Boshekul copper deposits 
in Pavlodar Oblast', Kazakhstan, construc- 
tion of a large mining combine was sched- 
uled to begin in 1970. At the Balkhash 
works, the first exports of copper wire bar 
began in 1969, and a rolling mill will soon 
be installed. 

In Armenia, mining began early in 1969 
at the Davartskiy open pit of the Kafan 
mining combine. At the Alaverdy copper 
works, production of blister copper and re- 
fined copper reportedly increased by 31 
percent and 28 percent, respectively, com- 
pared with 1968. 

At the Norilsk metallurgical complex the 
No. 2 copper electrolysis plant was nearing 
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completion and No. $ was under construc- 
tion. 

In Georgia, a mining and concentrating 
combine, scheduled to begin operations in 
1972, was under construction at Madneuli. 
The combine will produce complex non- 
ferrous ores. In Uzbekistan, the country’s 
largest plant for casting and rolling of 
copper began operating. In East Siberia, 
the U.S.S.R. was negotiating with Japanese, 
French, and British companies to develop 
the Udokan copper deposits northeast of 
Lake Baykal. 

Gold.—The 1969 production of gold was 
estimated at 6,250 thousand troy ounces. 
The growth of Soviet gold production was 
reported to result from expansion of placer 
mining in Siberia. 

According to statistics of the Interna- 
tional Monetary Fund, Soviet sales of gold 
in western markets during the past 10 
years were as follows, in million dollars: 


1958 220 19688 550 
1959. 250 1964 450 
19600 200 1965 550 
196114 3 1966...... 29.5 
1962...... 215 1987 15.0 


Soviet sources reported that proved gold 
reserves are sufficient for 16 to 17 years of 
operation at present rates of production. 
Reserves of gold in underground and pla- 
cer deposits were estimated at about 200 
million ounces in 1969. 

Extension prospecting for gold was being 
carried out in the Asian part of the coun- 
try. Discovery of several vein deposits was 
reported in 1969, in Kazakhstan, Siberia, 
Central Asia, and the Transcaucasus. New 
placer deposits reportedly were found at 
Chukotka and other regions of the Soviet 
Far East and Yakutia. Gold reportedly was 
discovered for the first time in the Trans- 
carpathian region of the Ukraine. 

The principal gold producing areas of the 
U.S.S.R. were the Soviet Far East, East Si- 
beria, West Siberia, the Urals, and Kazakhs- 
tan. Reportedly, about three-quarters of 
metal production came from the subarctic 
area of Asia, (mainly from placer deposits 
at Kolyma, Aldan, Indigarka, Yana, and 
Chukotka); most of the remainder came 
from gold and plymetallic ores mined in 
Siberia, the Urals, Kazakhstan, and Ar- 
menia. Alluvial deposits contributed about 
67 percent of total 1969 output. 

Magadan Oblast’ was the main center of 
gold production, where 32 placer mines, 18 
dredges, and more than 100 sandwashing 


rigs were in operation in 1969. Roughly 35 
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percent of the gold came from mines de- 
veloped in the last 5 or 6 years. The first 
railroad was built on permafrost in the 
Omchaksk Valley, and is designed for the 
transportation of gold-bearing rock from 
the new Matrosov mine. The Matrosov 
mine was the only mine in the Oblast 
that produced gold throughout the year. 
The Srednekan and Semiletka placer mines 
were merged in a new combine, the second 
such enterprise in the Oblast'. Previously, 
the Polyarnyy combine had consolidated 
operations of the Polyarnyy and Leningrad 
mines. 

In the past 10 years, gold output in 
Chukotka (Magadan Oblast’) has increased 
by 44 percent, but despite discovery of new 
gold deposits, production increases were 
slow owing to the lack of power and suita- 
ble equipment. Gold extraction in the Ob- 
last' is to be increased by 5.5 percent in 
I970 over 1969 level. 

Climatic conditions peculiar to northeast 
U.S.S.R., caused difficult problems in min- 
ing, transportation, and maintenance of 
equipment. In Magadan Oblast', during a 
single season up to 40 percent of the parts 
of the 210-liter dredge from the Irkutsk 
Heavy Machinery Plant had to be re- 
placed, and the cost of repairing bulldoz- 
ers and tractors was almost twice as high 
as the initial cost of the equipment.18 

Over 40 small dredges were in operation 
in the lower reaches of the Amur River. A 
gold (placer) mine began production in 
Tugur-Chumikan area near the Sea of 
Okhotsk. 

The output of gold in Yakut A.S.S.R., in 
1969 increased over 3 percent, compared 
with 1968. Approximately 165 washng rigs 
and about 450 bulldozers were operated. A 
concentration mill at the Pobeda placer 
mine was commissioned in August. Pros- 
pecting of the Sarylakh gold-antimony de- 
posit was continued; the ore is to be proc- 
esed by the Karamzhay combine in 
Kirgizia. 

About 50 small dredges of the Transbay- 
kal Gold Trust in Chita Oblast' were oper- 
ated in 1969. Gold was also mined at Dar- 
asun, where two new mines (Yugozapadnaya 
and Sosnovsk) were under development in 
1969, with initial production scheduled by 
yearend 1970. 

Fifteen dredges were operated in the Bo- 
daybo region of Irkutsk Oblast’. Report- 
edly, the largest electric dredge in the 
world was put into operation at the Mar- 
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akan River in November. The dredge, con- 
structed by the Irkutsk Heavy Machinery 
Plant, is 235 meters long, 46 meters wide, 
and is equipped with 170 buckets of 600- 
liter capacity. It reportedly will be able to 
operate to a depth of 50 meters, and to 
mine 2 million cubic meters of sand dur- 
ing a single season. 

The Kazakh Gold Trust planned to in- 
crease gold output by 8 percent in 1970. 
The 890-meter Novaya shaft, the deepest 
in the Soviet Union, was being sunk at the 
Bestube mine in Tselinograd Oblast’. A 
plan for developing the new Yubileynoye 
gold deposit, recently discovered in the Ak- 
tyubinsk Steppe of Kazakhstan, was ap- 
proved, and construction began on an open 
pit mine and concentrating plant. 

At the old Miass placer area in the 
Urals, the new Svetlinskiy placer mine was 
commissioned in January. In Uzbekistan, 
first stage of the Kochbulak mine and mill 
of the Zarafshan combine, the leading gold 
mining enterprise of the republic, was also 
completed in January. The Chadak, Bi- 
chanzor, and Karakutan open pits were 
also under development in 1969. In Ar- 
menia, a mine and an experimental con- 
centration mill were under construction at 
Zod. 

The newly formed Tadzhikzoloto (Tad. 
zhik gold) prospecting and exploitation 
trust began production of gold from de- 
posits at Tobasmara and on the banks of 
Lake Iskander-Kul. Development of two 
other enterprises began at Yakh-Su and 
Tokar, and a 380-liter dredge was being 
installed at Yakh-Su. 

Iron Ore.—In 1969, the Soviet iron ore 
industry operated 70 underground mines 
and 58 open pits with a total annual ca- 
pacity of about 225 million tons of usable 
ore. About 78 percent of the production 
was from open pits and the remainder was 
from underground mines. About half of all 
underground mines had annual production 
capacities of less than 1 million tons of 
crude ore, and only 6 percent had capaci- 
ties exceeding 4 million tons. About 20 
percent of the open pits had annual pro- 
duction capacities exceeding 5 million tons. 
Annual production capacity for crude ore 
was increased by 15.9 million tons in 1969, 
compared with a planned increase of 38.2 
million tons. The target for 1970 is 45.1 
million tons of crude iron ore. Concen- 


37 Sovetskaya Rossiya (Soviet Russia). Moscow, 
Mar. 6, 1969, p. 2. 
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trates were produced in 90 beneficiation 
plants, of which 29 had sintering facilities. 
Ouput of pelletized concentrate was 9.4 
million tons in 1969 and it was expected 
that 11 million tons would be produced in 
1970. 

The increase in production over that of 
the previous ycar is shown in the follow- 
ing tabulation, in million tons: 


1969, as 
Item 1968 1969 percentage 
of 1968 
Iron ore (usable)... 176.6 185.2 104.9 
S inter 128.2 132.9 103.7 
Pellets 7.2 9.4 130.6 


The average iron content was 33.4 per- 
cent in crude ore and 58.4 percent in usa- 
ble ore (including concentrate). Tron 
content of direct-shipping ore averaged 54 
to 55 percent in 1969, and that of concen- 
trates averaged about 61 percent. The av- 
erage grade of all ore mined (crude and 
direct shipping) was 38.4 percent. 

Production of usable iron orc is slated 
to rise to 193 million tons in 1970; esti- 
mated levels for 1975 and 1980 are 235 
and 280 million tons, respectively. 

As of January 1, 1969, minable iron ore 
reserves of all categories in the U.S.S.R. to- 
taled 109,700 million tons with an av- 
erage iron content of 34.8 percent. Proved 
reserves were estimated at 6,000 million 
metric tons in about 120 deposits. Addi- 
uonal iron ore deposits were reportedly 
discovered in 1969 at Petrovskoye in Kri- 
voy Rog, at Korelichi in Belorussia, and at 
Yakovlevo in Belgorod Oblast’. 

The Ukraine produced 105 million tons 
of usable iron ore in 1969, of which Kri- 
voy Rog basin accounted for about 95 per- 
cent. This basin supplies about 50 million 
tons of concentrates per year from an out- 
put of 120 to 150 million tons of low- 
grade ores. The fourth section of the sec- 
ond stage of the Ingulets GOK's 
concentrator was put into operation in De- 
cember, and two more sections were under 
construction in 1969, The final two sec- 
tions of the Severneyy concentrator (27 and 
28) were also under construction. The 
Artem No. 2 mine, Rodina, and a new un- 
derground mine at the Karl Libnekht de- 
posit is this basin were being developed in 
1969. The first stages of the Denprovskiy 
and Zaporozhskiy iron ore combines in the 
Ukraine were scheduled for completion in 
1970. 
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In 1969, the Urals was the second-rank- 
ing center of Soviet iron ore production, 
followed by Kazakhstan, West Siberia, the 
Kursk region, and the Kola Peninsula. 

Future expansion of iron ore production 
will concentrate on the deposits in the 
Northwest and in Siberia. Nationwide pel- 
letizing capacity was planned to reach 30 
million tons per year in 1975. Increased 
exports of iron ore were planned to West 
European and Japanese markets. 

Iron and Steel.—In 1969, compared with 
production in 1968, the U.S.S.R. produced 
2.8 million tons more pig iron, 3.5 million 
tons more steel, 2.3 million tons more 
rolled ferrous metals and 0.3 million tons 
more steel pipe. Although production in- 
creased compared with 1968, the output of 
pig iron. steel, and rolled products did not 
fulfill planned quotas. Exports rose to 33.1 
million tons of iron ore, 4.7 million tons 
of pig iron, and 6.5 million tons of steel. 
The U.S.S.R. steel trade was conducted 
largely with East European countries. 

New facilities constructed in 1969 in- 
cluded two blast furnaces (at the Cherpov- 
ets and Nizhniy Tagil plants); eight oxy- 
gen converters (at the Chelyabinsk, West 
Siberian, Krivoy Rog, and  Yenakiyevo 
plants); a blooming mill at the West Sibe- 
rian plant; and coke batteries at Novoli- 
petsk, Karaganda metallurgical, and Krivoy 
Rog coke-chemical plants. The additional 
capacity for pig iron was 3.3 million tons; 
for steel, 6.5 million tons, and for finished 
rolled products, 1.6 million tons. Facilities 
still under construction in 1969 included a 
blast furnace at the Yenakiyevo plant; two 
250-ton oxygen converters at the Karan- 
ganda steet works; and a 100-ton oxygen 
converter at Chelyabinsk plant; one Martin 
furnace at the Amurstal’ works; a “30-102” 
mill at the Nikopol’ Southern pipe works; 
a mill at the West Siberian plant; and a 
pipe-welding mill at the Volga pipe plant. 
Several important planned construction 
projects for iron and steel were not com- 
pleted in 1969. These include oxygen con- 
verters at the Chelyabinsk and Karaganda 
metallurgical plants; rolling mills at the 
Nikopol’, West Siberian and Volga plants; 
blast furnace at the Yenakiyevo metallurgi- 
cal plant; coke battery No. 8 at the Krivoy 
Rog plant; and many other installations. 

The Karaganda metallurgical works, 
originally to be completed in 1964, was 
only half finished at yearend 1969. The es- 
timated cost of the complex exceeded orig- 
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inal estimates by 100 million rubles. Two 
blast furnaces, two coke batteries, 50 per- 
cent of sintering capacity, and 80 percent 
of steelmaking capacity have not been 
completed. Losses at Karaganda totaled 
11.8-million-rubles in 1968 and 8.6-mil- 
lion-rubles during the first 6 months of 
1969. The plant employed over 16,000 
workers.19 

The 1970 national plan envisages in- 
creases over 1969 production of 4.5 percent 
for pig iron (compared with planned 5.8 
percent in 1969), 4.1 percent of steel 
(compared with 5.2), 4.5 percent for fin- 
ished rolled metal (compared with 5.9), 
6.5 percent for steel pipe (compared with 
3.0), and 42 percent for iron ore (com- 
pared with 5.8 percent in 1969). It is 
planned to complete new facilities for pro- 
duction of 3,975,000 tons of pig iron, 
3,850,000 tons of steel, 4,020,000 tons of fin- 
ished rolled metal, 1,317,000 tons of steel 
pipe, 3,890,000 tons of coke, and 45,150,000 
tons of raw iron ore. It is planned to in- 
vest 2,100 million rubles in 1970, or 5.8 
percent more than was spent in 1969. 

The centers of the iron and steel indus- 
try continued to be the R.S.F.S.R. and the 
Ukraine. Ouput of major commodities in 
these republics in 1969 were as follows, in 
million metric tons: 


Product R.S.F.S.R. Ukraine 
Iron ore 63.1 105.0 
Pig iron s 39.8 89.3 
Steel ccc ce eo eke 59.9 45.9 
Rolled products 46.2 36.8 
Steel pibd᷑ee ---0--- 6.6 4.0 


Pig Iron.—Thirty-six enterprises operat- 
ing 132 blast furnaces produced 81.6 mil- 
lion tons of pig iron in 1969, 3.6 percent 
more than in 1968. Iron production is 
slated to rise to 85 million tons in 1970; 
estimated levels for 1975 and 1980 are 104 
million and 125 million, respectively. Aver- 
age blast furnace capacity was reportedly 
about 1,050 cubic meters. 

About half of all blast furnaces used ox- 
ygen for blast enrichment in 1969. Over 85 
percent of pig iron was produced with the 
partial use of natural gas. Low-quality raw 
materials and irregular deliveries caused 
reduced output at several plants. As a 
rule, schedules for repairs were not 
observed.20 The Nizhniy Tagil No. 6 blast 
furnace put into operation in 1969, experi- 
enced raw material shortages because iron 
ore mining, concentrating, and pelletizing 


737 


facilities at the Kachkanarskiy combine 
had not become operational.?1 

Blast furnaces were under construction 
at the following plants: West Siberia (3, 
000-cubic-meter capacity, the largest in the 
U.S.S.R.); Karaganda (2,700 cubic meters) ; 
and at Yenakiyevo (1,386 cubic meters). 
All were scheduled for completion by year- 
end 1970. 

Steel.—Seventy-six metallurgical works 
produced 110 million tons of steel in 1969, 
3.3 percent more than in 1968; the 1970 
target is 115 million tons. Estimated levels 
for 1975 and 1980 are 138 million and 160 
million, respectively. Distribution of pro- 
duction by process follows, in percent: 


Process 1967 1968 1969. 
Oxygen converter 10.2 11.8 13. 8 
Electric steel 4.6 4.6 4.6 
Open hearth......... 83.4 81.9 79.9 
Bessemer. .......... 1.8 1.7 1.7 

Total. 100.0 100.0 100.0 

e Estimate. 


There were 25 oxygen converters (with 
an average capacity of 91 tons) and about 
400 open-hearth furnaces (with an average 
capacity of 225 tons) in operation in 1969. 
Over 47 million tons of steel was produced 
by oxygen-assisted open-hearth units and 
63.3 million tons of open-hearth steel was 
produced using natural gas. In 1969, 3.8 
million tons of steel, 15 percent more than 
in 1968, was produced at continuous cast- 
ing installations. There were small in- 
creases in the output of steel produced 
with the use of synthetic slags, in vacu- 
um-melting, and by the electro-slag remelt- 
ing process. 

The share of steel] produced in oxygen 
converters was relatively low, mainly be- 
cause of limited automatic equipment for 
process-control. Existing  oxyen-converter 
shops did not reach rated capacities. Their 
steel was more expensive than open-hearth 
stecl; and labor productivity was lower 
than at open-hearth furnaces. 

Because of pig iron shortages, the largest 
oxygen-converter shop in the U.S. S. R., the 
Yenakiyevs plant, did not operate at full 
capacity.22 


1 Narodnoye Khozyaystvo Kazakhstana (The 
National Economic of Kazakhstan). Alma-Ata, No. 
9, September 1969, pp. 56-57. 

? Rabochaya gazeta (Working Gazetta). 
Mar. 13, 1970, p. 3. 

21 Pravda, Moscow, Jan. 20, 1970, p. I. 

2 Sotsialisticheskaya industriya (Socialist Indus- 
try). Moscow, Dec. 14, 1969, p. 1. 
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Soveit oxygen-converter statistics are 
shown in table 4. 

In 1969, 100-ton electric furnaces wcre 
installed at the Cherepovets and Volgograd 
works. In September, a slag remelting fur- 
nace was completed in the new steel shop 
at the Izhora works. 

About 36 percent of total steel output 
was based on scrap. Approximately 50 per- 
cent of the scrap came from steelworks, 22 
percent came from metal fabrication 
plants, and the remainder was old scrap. 

Rolled Products. Output of rolled prod- 
ucts (including finished rolled metal, 
pipes, forged ingots, and rerolling blanks), 
increased by 2.3 million tons to 87.5 mil- 
lion tons in 1969. Estimated levels of 
rolled products output for 1970, 1975, and 
1980 are 91 million, 112 million, and 132 
million, respectively. 

Production of structural shapes remained 
inadequate. As planned output of rolled 
products is measured in tons, metallurgical 
plants prefer to produce heavy types of 
products and are rcluctant to manufacture 
thin shect and light sections because this 
reduces output and labor productivity. 
Moreover, many Soviet rolling mills were 
designed for single products, and cannot 
fulfill the planned product-mix quotas. 

The hot-rolling mill at Novolipetsk, the 
No. 4 sheet cold-rolling mill at Magnito- 
gorsk, the blooming mill at West Siberian, 
and a heavy section mill at the Orsk-Khal- 
ilovo steel plants were completed in De- 
cember 1969. 

Steel Pipe.—Reportedly, the Soviet Union 
was first among world producers of steel 
pipe. In 1969, a total of 11.5 million tons 
was manufactured, 3 percent more than in 
1968. However, the industry did not satisfy 
the demands of all sectors of the Soviet 
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economy, and around 10 percent of require- 
ments had to be imported in 1969. 

The deficit arose, because of the unbal- 
anced production of some types of pipe, 
and customers involuntarily adjusted their 
requirements, taking not the pipe needed, 
but the pipe they were "given"23 The 
largest pipe had a diameter of 1,220 milli- 
meters. Pipe manufacture is slated to rise 
to 12.3 million tons in 1970; estimated levels 
for 1975 and 1980 are 15.5 million tons 
and 18 million tons, respectively. In 1969, 
welded pipe accounted for 56.5 percent of 
total pipe manufactured. 

At the Karl Libkneht works in Dnepro- 
petrovsk Ukraine, the first stage of the No. 
4 mill to produce hot-rolled seamless pipes 
125 to 325 millimeters in diameter, was 
under construction. At the pipe-rolling 
plant under construction in Volzhsk, Vol- 
gograd Oblast' two of the nine electric 
welding mills started production in 1969. 
The plant will produce spirally welded 
pipe in diameters from 530 to 1,420 milli- 
meters. Equipment was supplied by Czech- 
oslovakia, and 26 Czechoslovak engineers 
were helping with installation of this 
equipment. À new continuous pipe-rolling 
shop was being built at the Yuzhnotrub- 
nyy Steel pipe plant in Nikopol' 
(Ukraine). 

A pilot mill at the Novomoskovsk metal- 
lurgical works in Dnepropetrovsk Oblast' 
produced experimental pipe of 2,520-milli- 
meter diameter, in sections 9 meters long 
and weighing 14 tons. This size pipe is in- 
tended for gas pipelines in Siberia and Cen- 
tral Asia. West Germany provided the 
equipment and technical assitance for this 
pilot plant. Experimental testing of the 


723 Pravda, Moscow, Mar. 6, 1969, p. 2. 


Table 4.—U.S.S.R.:: LD oxygen steel shops, as of January 1, 1970 


Furnaces 
Annual 
capacity Output 
Plant Location (thousand per furnace, Began 
metric Number per heat operation 
tons) (metric tons) 
Petrovskogo. ...... Dnepropetrovsk, Ukraine 600 8 30 1956-87 
Krivorozhstal'..... Krivoy Rog, Ukraine 1,200 8 5 1958 
Krivorozhstal’____ - Krivoy Rog, Ukraine 4,200 5 100 1965-67-69 
Zhdanov, Il'ich..... Zhdanov, Ukraine 2,500 3 100 1964-66 
Chelyabinsk.. ..... Chelyabinsk, Ur alas 1. 700 2 100 1969 
Yenakiyevo........ Yenakiyevo, Ukraine 3,200 8 130 1968-69 
West Siberian Novokuznetsk, W. Siberia 2. 500 3 100 1969 
Novotagil'skiy..... Nizhniy Tagil, Ur als. ,500 8 100 1963-67 
Novolipetsk....... Lipetsk, Central European U.S.S.R. 2,500 8 100 1966-67 
Totale a man eae a Ä y 8 20,900 28 XX XX 


XX Not applicable. 
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large-diameter welded pipé indicated that 
it required further improvements. 

According to an agreement, Czechoslova- 
kia will each year deliver to the Soviet 
Union 202,000 tons of large-diameter seam- 
less pipe for oil and gas transmission. 
Therefore, almost all of the output of the 
Khomutov pipe plant in Czechoslovakia 
will be shipped to the U.S.S.R. The Soviet 
Union was reported to have doubled its 
orders for Italian steel pipe from 0.5 to 1 
million tons. 

Ferroalloys.— The first stage of a plant 
for producing ferromanganese was commis- 
sioned at the Nikipol' ferroalloy plant in 
Dnepropetrovsk Oblast' (Ukraine) in Jan- 
uary 1969. There are to be 12 electric fur- 
naces in this shop. 

With completion of the second stage of 
the Zestafoni ferroalloys plant in Georgia, 
it became the Soviet Union's leading plant 
for production of ferromanganese. The 
third stage was under construction in 1969, 
and is slated for commissioning in 1970. 
The Yermak ferroalloys plant in Kazakhs- 
tan began producing 25 percent ferrosili- 
con and ferromanganese. Two additional 
electric furnaces were put into operation 
at this plant in 1969. 

Ferrous Metal Consumption.—The basic 
demand for ferrous metals in the Soviet 
economy came from four sectors-machine 
building and metal working, construction, 
railroad transporation, and the oil and gas 
industry. About 50 million tons of steel 
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was consumed by the machine-building 
and metal working industries in 1969. Ac- 
cording to Soviet estimates, consumption of 
metal per unit of product in the machine 
building industry was 25 percent higher 
than in the United States. Because of 
waste and unnecessary heavy machinery de- 
sign, the Soviet economy loses about 12 
million tons of steel per year.24 

Soviet iron and steel statistics are pre- 
sented in table 5. 


Lead and Zinc. —The Soviet lead and 
zinc industry was probably the second larg- 
est in the world. Estimated output of pri- 
mary metal in 1969 was 610,000 tons of 
zinc and 440,000 tons of lead. Ore reserves 
were estimated in 1969 at 17 million tons 
of contained lead and 22 million tons of 
contained zinc. Around 70 percent of the 
reserves are located in Kazakhstan, chiefly 
in the Altay region and in the district of 
Kara-Tau. Large reserves of zinc were also 
found in the Urals. 

According to the 1966-70 5-year plan, 
Soviet zinc production in 1970 is to be 1.6 
to 1.7 times that of 1965. Production of 
zinc in Kazakhstan was to be increased by 
90 percent and that of lead by 40 percent. 
In 1969, Kazakhstan was the leading prod- 
ucer of lead and the second largest produ- 
cer of zinc in the U.S.S.R. The Republic 
accounted for almost half of Soviet zinc 
production. Most of the lead and about 70 


* Pravda, Moscow, Sept. 13, 1968, p. 2. 


Salient iron and steel statistics 


(Million metric tons) 


Actual Planned and estimated 
Item 
1965 1969 1970 1975 1980 

Iron ore: 

Domestic output................. 153.4 185.2 193.0 235.0 280.0 

Imports- decc:622l5 ne dE (1) (1) (1) (1) u) 

EXDOPBS. ----se-----------0--20 24.1 33.1 34.0 41.0 48. 

Apparent consumption 129.3 152.1 159.0 194.0 232.0 
Pig iron: 

Domestic outp unt 66.2 81.6 85.0 104.0 125.0 

rl 225i te EI Sd .1 1 .1 .1 1 

Exports. Loc ete ee wees 8.7 4.7 5.0 6.5 8.0 

Apparent consumption 62.6 77.0 80.1 97.6 117.1 
Steel, domestic output... ............. 91.0 110.0 115.0 138.0 160.0 
Rolled metal: 

Domestic output 170.9 87.5 91.0 112.0 132.0 

Importa. lucem needs .8 1.6 1.6 1.7 1.8 

Exports sod uus accu. eek eee 4.5 6.5 6.5 7.5 8.5 

Apparent consumption 67.2 82. 6 86.1 106.2 125.3 
Steel pipe: 

Domestic output... ............... 9.0 11.5 12.3 15.5 18.0 

Import. ono es oe alee ee .8 1.0 1.2 1.5 1.5 

EXDOPRB au re eode .8 3 E 3 4 

Apparent consumption 9.5 12.2 18.2 16.7 19.1 
Ferroalloys: 

Imports. ces owe oe Se uz 006 .007 .008 .010 .011 

Exports. cs celeste oh eis 205 827 350 450 550 


! Insignificant. 
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percent of the zinc was smelted with oxy- 
gen-enriched air blasts. 

The planned increase in zinc output for 
1970 was based on increased capacities at 
the Leninogorsk zinc plant and the Ust’- 
Kamenogorsk lead and zinc combine. How- 
ever, except for certain secondary sections 
at the Leninogorsk plant, construction of 
these plants was far from completion. A 
complicating factor at many smelters was 
that lead concentrates contain as much as 
3 percent copper and 12 percent zinc. The 
Ust’-Kamenogorsk lead plant experienced 
raw material shortages in 1969, and the 
quality of the concentrates supplied by the 
Zyryanovsk concentrating plant was not al- 
ways satisfactory. 

The Achisay combine in Kazakhstan, 
with its thrce main groups of mincs, pro- 
duced about 65,000 tons of lead, an un- 
specified quantity of silver, and an un- 
known quantity of barite. The Achisay ore 
contains from 1.5 to 2.0 percent lead, 13 to 
15 percent barite, and 0.5 ounce silver per 
ton. 

In other minc and plant developments, 
the Fiagdon lead-zinc concentrator in 
North Osetia was completed in January. It 
wil supply raw material to the Elektrot- 
sink plant in Ozdzhonikidze. A new section 
of the Leninogorsk No. 2 concentrator was 
commissioned in March. At Zyryanovsk, 
where heavy media separation was applied 
on an industrial scale for the first time in 
the U.S.S.R. in 1967, the second section of 
the heavy media plant was placed in oper- 
ation. A production line for zinc concen- 
trates was commissioned at the Gay mining 
and concentrating combine in Orenburg 
Oblast’. At the Sikhali polymetallic com- 
bine in Maritime Kray, a new production 
section was completed at the concentrator 
in 1969, and a new 850-meter shaft will be 
commissioned at the Slepaya mine. At the 
Chimkent lead plant in Kazakhstan, reno- 
vation of the sintering shop was com- 
pleted, and construction of a new smelting 
shop was begun. | 

One of the Soviet Union's largest zinc 
plants, at Almalyk in Uzbekistan, was 
slated to go on stream in 1970. The com- 
plex is to process 3 million tons of lead- 
zinc-barite ores per year. Production is to 
begin in 1970, reaching full capacity by 
1972. In Krasnoyarsk Kray, construction 
began on the new town of Novoangarsk at 
the confluence of the Angara and Yenisey 
rivers, where lead and zinc deposits were 
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discovered. Elsewhere, five new polymetal- 
lic vein-type deposits were discovered in 
the Sikhote-Alin Mountains of Maritime 
Kray. 

Magnesium.—Five magnesium plants 
with a combined annual capacity of over 
50,000 tons produced an estimated 45,000 
tons of magnesium in 1969. The magne- 
sium plant of the Kalush chemico-metal- 
lurgical combine was commissioned in De- 
cember. This is the first nonferrous 
metallurgical enterprise in Subcarpathia, 
Western Ukraine. Magnesium production 
at the Ust'-Kamenogorsk combine increased 
6 percent over that in 1968. 

Manganese.—The Soviet manganese in- 
dustry remained the largest in the world. 
In 1969, estimated output of marketable 
manganese ore was 7 million tons, com- 
pared with 6.6 million in 1968. Estimated 
production levels for 1975 and 1980 are 9 
million tons and 11 million tons, respec- 
tively. Mine-run ore production in 1969 
was around 17 million tons, of which 70 
percent came from the  Nikopol' and 
Bol'she-Tokakskiy deposits. The second 
largest production was from the Chiatura 
basin in Georgia, and Kazakhstan was 
third. Exports of manganese ore increased 
from 1,150,000 tons in 1968 to 1,197,000 
tons in 1969. 

At yearend 1969, reserves of manganese 
ore categories A, B, and Cl (proved, prob- 
able, and part of possible) were estimated 
at 2,500 million tons, with an average 
manganese content of 23 to 26.4 percent. 
This included 1,020 million tons in the Ni- 
kopol' basin. Reserves of high-grade ore 
are located in the Chiatura basin. 

There were 18 underground mines, 10 
open pits, and eight concentration plants 
in operation in the Nikopol' basin in 1969, 
where the ore averages 26.4 percent man- 
ganese. Concentration by gravity and ag- 
glomeration yielded a recovery of 71 to 75 
percent. Of total concentrate production, 
45 to 48 percent had a manganese content 
of over 45 percent, with the balance con- 
taining around 34 percent Mn. Tailings 
contained 12 to 15 percent manganese. 
More than 70 percent of ore mined in the 
Nikopol' basin was obtained by open pit 
methods. 

For the first time in the U.S. S. R., a belt 
conveyor was installed on the No. 7, inc- 
lined mine of the Nikopol' basin in 1969. 
The Bogdanovskiy North open pit, with a 
planned crude ore output of 1.1 million 
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tons per year, was under development in 
this basin. The plan for development of 
the Hrushevskiy No. 2 mine was approved 
in 1969. The first stage of this mine is to 
include four shafts and an open pit with 
an annual production capacity about 3 
million tons of crude ore. 

There were 17 mines and eight concen- 
trators in the Chiatura manganese basin at 
the beginning of 1969, and two more 
(with a total annual capacity of 130,000 
tons) were commissioned at yearend. Ore 
grade at this basin averaged 23 percent, 
and recovery of manganese was about 75 
percent in 1969. Of total beneficiated Chia- 
tura output, 66 percent contained 48.7 per- 
cent manganese, and 34 percent contained 
25.6 percent manganese. Approximately 80 
percent of the ore was extracted by under- 
ground methods. New production facilities, 
with a total annual capacity of over 
300,000 tons of crude ore, were under de- 
velopment at the Dargveti, Itkhvisi, and 
Rgani mines, and the second stage of the 
central flotation plant was under construc- 
tion. 

A new manganese deposit was discovered 
in the Atasu region of Kazakhstan in 1969, 
Reserves were said to be large. 

Mercury.—Output of mercury was esti- 
mated at 47,000 flasks (76-pound) , and the 
U.S. S. R. was apparently self-sufficient in 
mercury in 1969. During the 1966-70 pe- 
riod mercury output is to be increased by 
renovating and enlarging the Nikitovskiy 
mercury combine in the Ukraine and 
Khadarkan combine in Kirgiz S.S.R. Mer- 
cury output in 1970 is to be 1.5 times the 
1965 level. 

The first mercury was extracted at the 
Shorbulakh cinnabar deposit in the moun- 
tains of the Malyy Kavkaz Ridge, Azer- 
baydzhan, in November. Three other cin- 
nabar deposits exist in the area and 
construction of a secondary mercury com- 
plex is to be started in 1970. Another de- 
posit of mercury was discovered at the Kir- 
giz-Uzbek border in Central Asia. 

Molybdenum.—Output of molybdenum 


concentrate (metal content) was estimated, 


at 7,500 tons in 1969. About 50 percent of 
the production was from molybdenum ore, 
and the remainder from tungsten-molybde- 
num ores. 

Armenia occupied first place in the pro- 
duction of molybdenum concentrate. The 
ore was shipped out of the republic for 
further processing. 
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The Sorskiy molybdenum combine in 
Krasnoyarsk Kray, the Dzhidinsk tungsten 
and molybdenum combine in  Buryat 
A.S.S.R., and the molybdenum concentrator 
of the Balkhash metallurigical complex in 
Kazakhstan all increased output of molyb- 
denum concentrate in 1969. The Tyrny-Auz 
tungsten-molybdenum combine in Kabar- 
din A.S.S.R. was being enlarged. A total 
expansion of 50 percent was planned. 

Nickel.—Next to Canada, the U.S.S.R. 
was the world's largest nickel producer in 
1969, with an estimated 105,000 tons of 
smelter product. The regional centers of 
production, in order of importance, contin- 
ued to be Norilsk, the Southern Urals, and 
the Kola Peninsula. Six smelters were in 
operation in 1969; at Norilsk; at Rezh, 
Ufaley, and Khalilovo in the Urals; and 
the Monchegorsk and Pechenga in the 
Kola Peninsula. 

Proved, probable, and possible reserves 
of ore in the Soviet Union are estimated 
to contain more than 5 million tons of 
nickel. About half of the reserves consist of 
low-grade silicate ores and the remainder 
consists of nickel-copper sulfide ores con- 
taining commercially recoverable copper, 
cobalt, and platinum-group metals. 

Developments in the nickel industry ex- 
ceeded Soviet plans in 1969. Gipronikel 
(State Institute for Planning of Nickel In- 
dustry Establishments) completed plans for 
installing new equipment and increasing 
production of nickel and associated metals 
at Norilsk. In expansion of the industry 
during 1970-80, the first objective will be 
to increase smelter capacities, and the sec- 
ond will be to improve the nickel recovery 
in ore concentration processes. In the fu- 
ture, the U.S.S.R. expects to offer more 
nickel for export to non-Communist coun- 
tries. 

At the Talnakh deposits in Norilsk area, 
the Mayak mine was approaching planned 
capacity. The Komosomol'skiy mine, with a 
planned output of six times the Mayak ca- 
pacity, was under development; the first 
stage was to go into operation in 1970. De- 
velopment of a third mine (Oktyabrskiy) 
began in June; the first stage is scheduled 
for completion in 1974. The fourth and 
fifth mines (Skalistyy and Glubokiy) , were 
being planned. 

In the Kola Peninsula, nickel production 
at the Severonikel combine was modernized 
by the installation of large-capacity electric 
furnaces. Renovation of this combine im- 


742 


proved the quality of nickel and cobalt. At 
Pechenga nickel, construction of the new 
crushing plant was nearing completion. 
The port of Murmansk began handling 
Morilsk ore for the Severonikel and Pech- 
enganikel combines. During the artic navi- 
gation season 100,000 tons were received, 
and in 1970 this figure is to be doubled. 
Owing to irregular supplies, Severonickel 
output in the first half of 1969 was lower 
than in the corresponding period of 1968. 


Platinum.—The U.S.S.R. remained the 
world's largest platinum-group-metals pro- 
ducer. A few enterprises produced platinum 
from placer mines in the Urals and Si- 
beria, but virtually all primary metal was 
obtained as byproduct of copper and 
nickel refining at the Norilsk, Severonikel, 
and Pechenganikel combines. About three- 
quarters of the platinum-group metals 
came from Norilsk. 

Reserves are adequate to maintain pro- 
duction for many years following the dis- 
covery of extensive new deposits of plati- 
num-bearing copper-nickel ores in the 
Norilsk area in 1966—69. 

The U.S.S.R. was steadily expanding its 
output of platinum-group metals. Output 
in 1970 was expected to be 60 percent 
greater than in 1965. In 1969, construction 
was in progress at the Talnakh mining 
combine in Norilsk and at the second sec- 
tions of the Zhdanovskiy concentrator of 
the Severonickel combine in Monchegorsk 
(Kola Peninsula). Primary  platinum- 
group-metals production in the Soviet 
Union is forecast to increase at an annual 
rate of 3 to 5 percent. The U.S.S.R. was 
expected to retain its position as the lead- 
ing world producer, and the quantity 
available to non-Communist countries was 
expected to grow. 

Exports of platinum-group metals from 
the Soviet Union are not published, but im- 
ports from the Soviet Union, as published 
by several countries, were as follows, in 
troy ounces: 


1966 1967 1968 

United Kingdom 52,711 52,437 27, 528 
France 20,364 15,462 63,763 
West Germany...... 291,736 196,859 205,057 
Netherlands 11,478 6,237 15,882 
United States 389,482 129,915 429,730 
Japan 882,008 417,311 638,953 

Total. 1,147,840 818,221 1,380,913 


Source: Statistical Summary of the Mineral In- 
dustry. World Production, Exports, and Imports. 
1966-68, London, 1969, p. $08. 
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Rare  Metals.—The Ust-Kamenogorsk 
lead and zinc complex fulfilled its annual 
quota for tellurium, producing 12 percent 
more than in 1968. The Balkhash mining 
and metallurigical complex increased pro- 
duction of rhenium, and the Verkhnedne- 
provskiy combine in Ukraine increased 
production of zirconium concentrate. The 
Orlov mining and concentrating combine 
in Chita Oblast’ was under construction. A 
pilot plant for the chemical extraction of 
tantalum was commissioned at this com- 
bine. 

At lead and zinc plants only 40 percent 
of the total lead tailings were processed to 
extract rare and precious metals, and there 
was no processing of copper tailings.25 

Silver.—Virtually all of the Soviet's silver 
was produced from lead, zinc, and copper 
ores. Production in 1969 was mainly cen- 
tered in the Urals, Kazakhstan, East Si- 
beria, the Soviet Far East, and Armenia. 

Production of silver in lead and zinc 
concentrates at most mines apparently in- 
creased in 1969. The Sikhali ore mining 
and concentrating combine in Maritime 
Kray was one of the largest producers. 
The five mines of the Achisay lead-barite 
center in Kazakhstan sent 15,000 to 20,000 
tons of ore per day to the Kentau concen- 
trator in 1969. One ton of concentrate, 
produced by this plant contained 500 
grams of silver. 

Tin.—Although the Soviet tin produc- 
tion policy was based on self-sufficiency at 
any price, output of this metal continued 
to be inadequate to meet internal demand. 
About 20 percent of the requirements had 
to be imported in 1969. Imports of pri- 
mary metal declined by 4 percent; produc- 
tion increased by an estimated 3.8 percent, 
and estimated consumption of primary and 
secondary metal advanced 6 percent. About 
24 percent of the tin consumed in the 
U.S.S.R. in 1969 was recovered from sec- 
ondary sources. In 1970, it is planned to 
increase production to 1.6 times the 1965 
level. 

The U.S.S.R. signed a $9.6 million con- 
tract with Head Wrightson Ltd. of the 
United Kingdom for the design, supply, 
and supervision of construction of an elec- 
trolytic tinplate plant, which is to be in- 
stalled at Magnitogorsk. 

The Soviet Far East, 

* Narodnoye Khozyaystvo Kazakhstana (The 


National Economy of Kazakhstan). Alma-Ata, No. 
4, April 1969, pp. 24-29. 


Yakutia, and 
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Transbaykal were the main tin producing 
regions. In 1969, about $0 percent of total 
tin output came from placer deposits, 
which accounted for three-quarters of out- 
put from the Soviet Northeast. Maritime 
Kray produced the greatest amount of tin. 

In Maritime Kray, expansion of the 
Khrustal'nyy mining and concentrating 
combine was continued. A new mine (the 
fourth) was under development in 1969, 
and two concentration plants were 
planned. In the same district, production 
capacity of the Taezhnyy concentrator was 
increased in February; this will increase 
the mine's output by almost one-third. 

In Khabarovsk Kray, the first section of 
the concentrator at the Solnechnyy min- 
ing and concentration combine near 
Konsomol'sk / Amur was put into operation 
in June. A second section was under con- 
struction, and it is scheduled for comple- 
tion in 1975. Out-dated equipment was re- 
portedly installed.26 

In other developments, construction of 
the Deputatskiy tin mining and concen- 
trating combine in Yakut A.S.S.R. was 
scheduled to begin in 1970; completion 
was planned by 1975. 

Prospecting and exploration for tin de- 
posits, including study of abandoned work- 
ings, continued throughout 1969. 

During 1969 Bolivian and Soviet experts 
considered Soviet cooperation in the Boliv- 
ian tin industry. 

Titanium.—The Soviet titanium industry 
has been the second largest in the world 
since 1958, after that of the United States. 
The U.S. S. R. started selling large amounts 
of titanium to the United States and other 
countries. Soviet reserves of TiO, have 
been estimated at about 10 million tons, 
contained in 70 million tons of ore averag- 
ing 10 to 20 percent TiO2. During 1966- 
70 a 140-percent increase in output is 
planned. 

Development of the industry continued 
in the Ukraine, the center of titanium 
production. Major producers were the Sa- 
motkansk zirconium-titanium alluvial de- 
posits and the Volchansk titanium deposit 
in Dnepropetrovsk Oblast’; the Irshansk, 
Streminogorsk, and Zelenogorsk titanium 
deposits in Zhitomir Oblast’; and the Tar- 
asov titanium deposit in Kievsk Oblast’. 

Two mining and concentrating combines 
—Verskhnedneprovsk and Irshansk—oper- 
ated these deposits in 1969. Renovation of 
Verskhnedneprovsk No. 1 concentrator was 
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completed in January. The No. 3 concen- 
trator at Irshansk, and a plant for the 
production of titanium dioxide in the Cri- 
mea were under construction in 1969. The 
capacity of the Dneprovskiy titanium-mag- 
nesium plant, a leading nonferrous metal 
enterprise of the U.S.S.R., was steadily 
growing and the quality of products was 
improving. In 1969, titanium production at 
the Ust'-Kamenogorsk combine increased 
about 18 percent over that in 1968. 

Tungsten.—Estimated production of tung- 
sten in concentrates increased by 5 percent 
in 1969. Soviet tungsten industry develop- 
ment was concentrated in the North 
Caucasus, Transbaykal, the Soviet Far East, 
Central Asia, and Kazakhstan. More than 80 
percent of the tungsten produced in the 
country was allocated to the ferrous metals 
industry. Up to 18 percent of the tungsten 
was used in ferroalloys; 2 to 5 percent was 
used in the electric industry. The Soviet 
official 1969 wholesale price of tungsten 
concentrates (60 percent WOg) was 2,830 
rubles per ton. Explored reserves of min- 
able tungsten ores may be as large as 
500,000 tons of 60 percent WO3. 

Tyrny-Auz, in the North Caucasus, is a 
group of contact-metasomatic tungsten mo- 
lybdenum deposits in skarn, and is proba- 
bly the largest of this type in the U.S.S.R. 
The average ore made is 1.3 percent WOz. 
Output totaled about 4,500 tons of 60-per- 
cent WO concentrate in 1969. The sixth 
section of the Tyrny-Auz concentrator was 
under construction in 1969; the Vostochnyy 
open pit was also under development. The 
Nal'Chik hydrometallurgical plant in the 
North Caucasus, which is based on the 
tungsten-molybdenum ores from  Tyrny- 
Auz, continued operations in 1969 but 
without the expected increase in tungsten 
output. 

The Dzhidinskiy tungsten and molybde- 
num combine in Buryat A.R.R.S. increased 
output of tungsten concentrate in 1969 by 
about 2 percent, compared with 1968. The 
combine installed new equipment in its 


ore concentrator plant. In the north of 


Maritime Kray, construction continued on 
the Primorsk tungsten combine at the 
Vostok-2 deposits. It is planned to start 
operations in 1971-72. 

Vanadium.—The Soviet Union, with 
large vanadium resources, is becoming an 
important producer of this metal. The 
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principal sources of vanadium in 1969 con- 
tinued to be slag from smelting of titani- 
ferrous magnetite from the Kachkanar 
mine in the Urals and iron ore from Lisa- 
kovska (0.06 percent V) in Kazakhstan. 
However, the metallurgical problems of 
vanadium recovery have not yet been satis- 
factorily resolved, and rated vanadium re- 
covery has not been achieved. 

A new plant for production of ferrovan- 
adium from Urals magnetite ore was 
reportedly under construction at the Serov 
steel plant in the Urals. Elsewhere, the 
Pavlodar aluminum plant's experimental 
shop and the Kazakh Institute of Concen- 
tration and Metallurgy completed testing a 
method for obtaining V2Os5 from aluminate 
solutions of Turgay bauxites. 


NONMETALS 


Asbestos.— Total production of six grades 
of asbestos in 1969 was estimated at 
960,000 tons, 17 percent more than in 1968. 
Asbestos exports rose from 303,600 tons in 
1968 to 346,500 tons in 1969. Canadian 
equipment is being used in a large-scale 
expansion of the industry. 

Asbestos industry development was con- 
centrated in the Urals, Kazakhstan, and 
the Tuva A.SS.R. Total output of six 
grades of chrysotile asbestos at the Uralas- 
best combine was estimated at 740,000 
tons. The No. 6 mill at this combine, with 
an annual capacity of 12 million tons of 
low-grade crude ore (1.7 percent) and 
320,000 tons of asbestos concentrate, began 
operation in August. In Kazakhstan, the 
first section of the Dzhetygara asbestos 
combine produced about 235,000 tons in 
1969; a second section was scheduled to be 
commissioned in 1970. The first stage of 
the Tuvaasbest combine at Ak-Dovurak in 
Tuva A.S.S.R. produced an estimated 
25,000 tons in 1969; the second section of 
this combine was scheduled to go into op- 
eration in 1970. 

Construction of the Kiembay asbestos 
combine in the Southern Urals was contin- 
ued in 1969. In Buryat A.S.S.R. detailed 
exploration of the Molodezhnoye and 
Il'chirsk chrysotile asbestos deposits was 
completed. It is planned to develop these 
deposits in the future. 

For some time anthophyllite and other 
nonchrysotile varieties of asbestos have 
been mined at the Sysertsk and Alapayevsk 
deposits in the Urals. 

Barite.—About two-thirds of the Soviet 
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barite consumption in 1969 was produced 
domestically, the balance being satisfied by 
imports. The main centers of barite output 
continued to be Georgia and West Siberia. 
Some small deposits were developed in the 
Urals, Kazakhstan, Azerbaydzhan, Armenia, 
and other regions. Over 30 percent of So- 
viet barite reserves are located in Georgia, 
but this republic produced over 70 percent 
of the total 1969 putput. 

The increased output in 1969 was attrib- 
uted largely to the completion of new 
plants. Several enterprises producing non- 
ferrous metals also produced barite as a 
byproduct. In Kazakhstan, a barite section 
at the Kentau concentrating mill of the 
Achisay combine was expected to be com- 
pleted in 1970. Equipped with machinery 
built in Czechoslovakia, the mill will be 
the largest barite concentrator in the 
U.S.S.R. Expansion of the Tekely combine 
in Maritime Kray was also underway. The 
new concentrating mill is to have several 
times the capacity of the present one. 

The Apsherinskoye barite deposit discov- 
ered near Gudauta in Georgia, which is 
the largest in the Soviet Union, has re- 
serves Of 6 million tons of barite. A con- 
centration mill is to be built at this de- 
posit. The — Began'skoye deposit in 
Transcarpathian Oblast’ in the Ukraine 
contains about 3 million tons of barite. 

Cement.—The Soviet Union, which has 
led the world in cement output during the 
last few years, has now taken first place in 
world cement exports. Approximately 110 
plants, supplied with raw materials from 
132 mines, accounted for the Soviet out- 
put-89.8 million tons in 1969, or 2.6 per- 
cent more than in 1968. The 1970 national 
quota is 91 million tons. Cement exports 
increased 12 percent in 1969 to about 3 
million tons. 

The first rotary kiln of the Staryy Oskol 
cement plant in Kursk Oblast, with an 
annual capacity of 600,000 tons, was put 
into operation in 1969. About 1.3 million 
tons of new cement capacity was added at 
the Ust’-Kamenogorsk, Alekeyevsk, and 
other cement plants. 

Clays.—Armenia, Tadzhikistan, and Ka- 
zakhstan remained the three principal cen- 
ters of bentonite’ production in the 
U.S. S. R. In 1969, almost 180,000 tons of 
bentonite was produced in Armenia, which 
is to become one of the largest suppliers of 
bentonite in the Soviet Union. Construc- 
tion of the Idzhevanskiy bentonite combine 
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in Armenia continued in 1969, with the 
first production stage to become opera- 
tional in 1971. The full annual capacity of 
the project is to be 1.1 million tons. The 
Isfara plant in Tadzhikistan was being 
modernized. 

Diamond.—The U.S.S.R. continued to 
make rapid progress in expanding its dia- 
mond industry, which is centered in Yakut 
A.S.S.R., where about 20 diamond deposits 
have been discovered. These deposits, how- 
ever, cannot be fully exploited until the 
Vilyuy hydroelectric station is completed, 
probably in 1970. Production, estimated 
very roughly at 6 million carats of in- 
dustrial diamonds and 1.5 million carats of 
gems in 1969, centers on the Mirnyy, Ayk- 
hal, Udachnaya, and Irelyakh deposits. 
Seven concentrators were in operation in 
1969. Some of which were under renova- 
tion. Construction of the new Aykhal city 
started in 1968. It is planned to complete 
construction of concentrating plant No. 11 
at Udachnaya open pit and the second sec- 
tion of concentrator No. 8 at the Aykhal 
open pit by the end of 1970. A small 
quantity of diamond was produced in the 
Vishera River region in Perm Oblast’ 
(western Urals) . 

A second diamond-processing works was 
under construction in Kiev. 

A substantial but unknown quantity of 
synthetic diamond was also produced in 
1969 by plants in Kiev, Yerevan, and Mos- 
cow. 

Fertilizer Materials.—In 1969 the U.S.S.R. 
produced about 10.8 million tons in 100- 
percent nutrient content, and 46 million 
tons in bulk fertilizer content.27 Compared 
with 1968, Soviet mineral fertilizer output 
in 1969 increased over 2.5 million tons, 5.8 
percent. This increase was attained largely 
through the commissioning of new capac- 
ities, but production targets for mineral 
fertilizers, ammonia, and sulfuric acid were 
not fulfilled. 

There was a significant increase in ex- 
ports of mineral fertilizers from the 
U.S. S. R. in 1969. Exports of apatite con- 
centrate totaled 5.6 million tons, 10 per- 
cent more than in 1968. Exports of nitro- 
gen fertilizers decreased from 947,000 tons 
in 1968 to 938,400 tons in 1969, exports of 
potassic salts (41.6 percent K2O equiva- 
lent) totaled 1.72 million tons in 1968 and 
1.68 million tons in 1969. Shipments of su- 
perphosphate declined slightly, from 
445,600 tons in 1968 to 443,100 tons. How- 
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ever, despite the substantial production 
and large exports, fertilizers were in short 
supply, and the quantity of mineral ferti- 
lizers produced did not meet domestic con- 
sumer demands. Soviet fertilizers had a 
comparatively low total nutrient content, 
only around 25 percent. 

The value of fixed assets of the Soviet 
mineral fertilizer industry exceeded 5 bil- 
lion rubles. New facilities with an annual 
capacity of 11 million tons of mineral 
fertilizers, or about 85 percent of planned 
goals were commissioned in 1968. The first 
section of the complex fertilizer plant at 
Nevinomyssk in Stavropol Kray, constructed 
by Didierwerke A.G. of Essen, West Ger- 
many, was put into operation in December. 
The second section of the plant is to be 
completed in 1970. Total planned annual 
capacity of this plant is 460,000 tons. 

Of 26 important fertilizer projects, only 
five met construction schedules in 1969.28 
More than a third of the most important 
construction projects of this industry were 
not put into operation within the planned 
time.29 The main reason for the delay in 
work at many sites was the poor organiza- 
tion of labor, and the poorly timed and 
incomplete supply of material.30 The 1970 
plan envisages commissioning of new ca- 
pacities for the production of 11.3 million 
tons of mineral fertilizers. It is planned to 
produce in 1970 57.5 million tons of min- 
eral fertilizers, 25 percent more than in 
1969. Expansion of the output is planned 
as follows: Nitrogen fertilizers by 28.7 per- 
cent; phosphates by 22 percent; and potas- 
sium by 45 percent. Estimated levels for 
1975 and 1980 are 85 million, and 115 mil- 
lion tons, respectively. The 1971-75 plan 
envisages construction of new facilities 
with a total annual capacity of 40 million 
tons of mineral fertilizers, and a capital 
investment of about 7 billion rubles. 

Soviet mineral fertilizers statistics are 
presented in table 6. 

Phosphate.—Phosphate rock production 
totaled 42.5 million tons in 1969, including 
25 million tons of apatite ore (17 to 18 
percent P205) and 17.5 million tons of sed- 


231 The active ingredients (nitrogen, phosphorus, 
and potash) are expressed in terms of Soviet stand- 
ard units which are not the same as used in the 
United States. Nitrogen is expressed as ammon- 
ium sulfate, 20.5 percent N, phosphate is expressed 
as 18.7 percent P;Os, potash is expressed as 41.6 
percent K:O, and ground rock phosphate (phos- 
phatic flour) is expressed as 19 percent P20;. 

* Pravda. Moscow, Nov. 12, 1969, p. 2. 

2 Pravda. Moscow, Mar. 27, 1970, Editorial. 

9 Stroitel'naya gazeta (Construction Gazette). 
Moscow, Oct. 26, 1969, p. 1. 
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imentary rock (13 percent P205). The 
main centers of crude phosphate rock out- 
put were the "Apatit" combine on the 
Kola Peninsula and phosphate deposits of 
Karatau in Kazakhstan, Kingisepp in Lenin- 
grad Oblast', and others. Apatite concen- 
trate with 39.4 percent P205 provided about 
75 percent of all raw materials for the 
production of phosphate fertilizers. New 
facilities for annual production of 1.8 mil- 
lion tons of apatite concentrate (ore-dress- 
ing plant N2) and 0.7 million tons of 
apatite ore (Yukspor mine) were put into 
operation at "Apatit" combine on Decem- 
ber 31. 

Potassium.—The U.S.S.R is one of the 
largest potash producing and consuming 
countries in the world. Estimated 1969 pot- 
ash output was 3.18 million tons KO 
equivalent, about 2 percent over 1968 lev- 
els. Expansion of potash production facili- 
ties in the Soviet Union is expected to 
continue, and the U.SS.R. will be in an 
increasingly strong position to compete in 
world markets. 

There are four major potash producing 
centers in the U.S.S.R.: Solikamsk and Ber- 
ezniki on the west side of the central 
Urals, Soligorsk in Belorussia, and Stebni- 
kov and Kalush in the Western Ukraine. 
The following six combines were in opera- 
tion in 1969; Solikamsk, Berezniki No. 1, 
Soligorsk Nos. 1 and 2, the first stages of 
Novo-Stebnikov, and Kalush combines. The 
first stages of the Berezniki No. 2 potas- 
sium combine, with an annual capacity of 
1.7 million tons, and Soligorsk No. 3, with 
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a capacity of 12 million tons, were put 
into operation in December. The second 
stage of Novo-Stebnikov, Soligorsk No. 3, 
and Berezniki No. 2 were scheduled to 
begin operations in 1970. It is planned to 
construct four more combines in 1971-75. 

At the Dombrovskiy pit of the Kalush 
combine, potassium salt was mined by sur- 
face methods for the first time in the 
world. 

Nitrogen.—Of total fertilizer production, 
nitrogen-based materials have made the 
most significant progress-output expanded 
from 3.7 million tons N in 1967 to an esti- 
mated 4.4 million tons N in 1969. The 
bulk of Nitrogen production in the 
U.S.S.R. is in the form of ammonium ni- 
trate fertilizers, although the production of 
urea and other products has increased in 
recent years. Ammonium sulfate comprise 
only 6 to 7 percent of the total nitrogen 
fertilizer production in 1969. 

Two ammonia plants were delivered by 
Czechoslovakia to the U.S.S.R. for erection 
at Novogorod and Cherepovets. The M.W. 
Kellog Co., New York, and the Tayo Engi- 
neering Corporation of Japan received an 
order from the Soviet Union for a 450, 
000-ton-per-year ammonia plant. 

Fluorspar.—Fluorspar output remained 
well below domestic demand, despite con- 
siderable reserves. Imports of fluorspar in- 
creased from 102,000 tons in 1968 to 
134,100 tons in 1969. Consumption of fluor- 
spar in 1969 was estimated at 534,000 tons; 
the iron and steel industry accounted for 


Table 6.— U.S. S. R.: Salient mineral fertilizers statistics 
(Million metric tons) 
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more than three-quarters of the total. 
The Maritime Kray, Chita Oblast' Buryat 
A. S. S. R., and Central Asia were the main 
production areas in 1969. 

A fluorspar concentrating mill with an 
annual production capacity of 20,000 tons 
began operating at the Kalanguev mines in 
Chita Oblast' in December. The first plant 
in the U.S.S.R. for production of fluorspar 
pellets, with a design capacity of 20,000 
tons per year, was under construction in 
Transbaykal. A new fluorspar deposit was 
discovered in the Daur Steppes of Chita 
Oblast' in 1969. 

Graphite.—Increased domestic output of 
natural graphite in 1969 was supplemented 
by material recovered from metallurgical 
wastes of iron and steel plants. The Soviet 
Union's first plant for production of fet- 
tled graphite (a raw material for artificial 
diamond) was commissioned at the Zava- 
lovskiy combine in  Kirovgrad Oblast’ 
(Ukraine) in September. This combine ex- 
ceeded its 1969 production quota. 

Mica.—The domestic supply of mica was 
augmented by large imports, and mica re- 
quirements were reduced by increasing use 
of substitutes. Imports of high-grade mica 
rose from 160 tons in 1968 to 417 tons in 
1969. 

Irkutsk Oblast' was the main Soviet sup- 
plier of mica, with 75 percent of all mica 
deposits in the country located in Mamsko 
Chuyskiy County. Nine mines were operat- 
ing in this area; the Irkutsk mica factory 
was the largest in the U.S.S.R. Mica was 
also mined in Yakut A.S.S.R., Karelo-Mur- 
manskiy region, and elsewhere. 

Sulfur.—The U.S.S.R. has large reserves 
of sulfur, but the grade of ore is low and 
production costs are high. Estimated do- 
mestic production of contained sulfur to- 
taled $.45 million tons, of which 1.85 mil- 
lion tons was recovered from pyrite, 1.12 
million tons from native sulfur, and 0.48 
million tons from other elemental sulfur. 
Consumption of sulfur from all sources to- 
taled 2.3 million tons; about 1.5 percent 
more than in 1968. Exports of sulfur and 
pyrite in 1969 totaled 362,500 tons and 
1,533,000 tons, respectively. Exports of sul- 
fur from the U.S.S.R. increased by 24 per- 
cent during 1969 from the level for 1968 
and continued to be primarily oriented to 
Communist countries. Shipments of pyrite 
in 1969 were the same as in the previous 
year. A 17-percent decrease was registered 
in exports of sulfuric acid. 
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In 1969, the principal producing centers 
of native sulfur were Rozdol and Yavorov 
(West Ukraine); Gaurdak, Shorsu, and 
Changyrtash (Central Asia); and the Kuy- 
byshev sulfur combine. The Rozdol com- 
bine was the country’s major producer of 
native sulfur, and with the Gaurdak com- 
bine provided the bulk of the country’s 
sulfur requirements. The Rozdol combine 
increased output of sulfur ore by 20 per- 
cent in 1969, and Gaurdak production was 
increased by 33 percent. About 85 percent 
of the sulfur ore at Gaurdok was being 
mined. opencast. The Kuybyshev sulfur 
combine accounted for only 10 to 12 per- 
cent of the Soviet output of Native sulfur 
in 1969. 

Production of sulfuric acid was begun at 
several nonferrous metal smelters in 1969. 
In Orenburg Oblast’, the original Medno- 
gorsk plant for producing sulfuric acid 
from smelter gas was largely replaced, 
owing to unexpectedly heavy corrosion. 

In other developments, the Karobogaz 
combine in Turkmen S.S.R. started extract- 
ing sulfur from mirabilite obtained from 
the Caspian Sea. At the Yavorov combine, 
the country's first pilot installation using 
the Frasch process began operation. Depos- 
its of sulfur were discovered on the 
Kamchatka peninsula and Sakhalin. The 
U.S.S.R. signed a contract with Poland for 
the purchase of three sulfuric acid plants, 
each with an annual capacity of 563,000 
tons. 

Talc.— The U.S.S.R. produced an esti- 
mated 380,000 tons of talc in 1969, 2.7 per- 
cent more than in 1968. Despite large re- 
serves and the development of new mines 
and beneficiation facilities, imports of talc 
increased from 50,800 tons in 1968 to 
82,700 tons in 1969. In 1969, only the On- 
otsk deposit in Irkutsk Oblast’, with an 
annual production capacity of 45,000 tons, 
produced high-grade talc. The raw mate- 
rial was shipped to the Miass talc mill in 
the Urals. 

The Kirgiteysk deposit in Krasnoyarsk 
Kray was the major producer of lower- 
quality talc. The Miass and Shabrovsk de- 
posits in the Urals ranked second in ton- 
nage talc output. 


MINERAL FUELS 


Planned changes in the fuel production 
structure and the eastward shift of fuels 
production continued in 1969. Although 
the trend is toward increasing production 
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of crude oil and natural gas coal was still 
the major source of energy consumed in 
the Soviet Union and will remain so for a 
number of years. 

In 1969, gains of 6 percent in petroleum 
and natural gas output, and 2.3 percent in 
coal output were registered over 1968 pro- 
duction. In spite of fuel industry expan- 
sion in recent years, output has not kept 
up with the demands of the Soviet econ- 
omy, particularly in the European part of 
the U.S.S.R. According to Soviet sources, 
the fuel deficit in the European part of 
the country reached tens of millions of 
tons of standard fuel equivalent in 1969, 
and will grow to 80 to 100 million tons by 
1970, and to 140 to 150 million tons of 
standard fuel by 1975. Moreover, fuel 
exports have intensified this problem. This 
deficit cannot be avoided because of con- 
tinuous growth in energy consumption in 
this area concomitant with industrial 
development, growing fuel exports, and 
insufficient production of coal in the 
Donets basin. The production of coal, gas, 
oil shale, and peat were below both indus- 
try requirements and 5-year plan targets. 
New goals were planned for 1969 through 
1970. 

The fuel industry of the R.S.F.S.R. 
showed a growth rate of 5 percent in 1969. 
About 266 million tons of petroleum, 82.1 
billion cubic meters of gas, and 335 mil- 
lion tons of run-of-mine coal and lignite 
(including 63.3 million tons of coking 
coal) were produced in the Republic in 
1969. Petroleum production in the 
R.S.F.S.R. in 1969 rose by 14 million tons 
over 1968 output, whereas the output of 
run-of-mine coal and lignite was 5 million 
tons greater, and the output of gas 2.6 bil- 
lion cubic meters was more than in 1968. 
The Ukraine accounted for 29.8 percent of 
the total extraction of natural gas, 33.4 
percent of run-of-mine coal and lignite 
(including more than one-half for coking) , 
and more than 51 percent of the nation's 
output of coke. 

Total production of primary energy 
from mineral fuels, fuelwood, hydroelec- 
tric, and nuclear sources rose from 699.1 
million tons of standard fuel equivalent in 
1960 to an estimated 1,193.4 million tons 
in 1969. By 1980, Soviet total primary 
energy production is to rise to 1,796 mil- 
lion tons of standard fuel. Compared with 
1969 output, gas is to rise by 104 percent, 
coal and lignite by 10 percent, oil by 64 
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percent, hydroelectric power by 186 per- 
cent, and nuclear power by 250 percent. 

As shown in table 7, total consumption of 
all types of primary energy in the Soviet 
Union is to be equivalent to over 1,300 
million tons of standard fuel in 1975 and 
about 1,550 million tons in 1980. 

In 1969, the U.S.S.R. produced 689 bil- 
lion kilowatt-hours of electricity (kwh), 8 
percent more than in 1968. It is planned 
to produce 740 billion kwh in 1970. 
Installed capacity of electric stations of the 
country at yearend totaled 154.4 million 
kilowatts. In 1969, the Soviet Union 
exported 5.9 billion kwh of electricity, In 
1971-75 the country is to export 1.5 bil- 
lion kwh to Poland, 4.0 billion kwh to 
Hungary, and 3 billion kwh to Bulgaria. 
It will also supply small quantities of 
power to Finland and Norway. 

Coal.— The Soviet Union produced 608 
million tons of run-of-mine coal (or an 
estimated 348 million tons of clean coal) 
placing it second among world coal produc- 
ers. The 10 major and numerous minor 
coalfields produced 468 million tons of 
run-of-mine hard coal (390 million tons of 
bituminous and 78 million tons of anthra- 
cite) and 140 million tons of lignite. Over 
25 percent of the total output came from 
stripping operations. The 2.3-percent 
increase over the 1968 level was achieved 
mainly in coking coal, 161 million of 
which was produced, 4.2 percent mofe 
than in 1968. 

In 1969, there were 981 underground 
coal mines (under the Ministry of Coal 
Industry) with an average annual capacity 
of 457,000 tons (from 200,000 to 1,800,000 
tons) and 67 open pits with average 
annual output of about 22 million tons of 
run-of-mine coal in operation. The 
throughput of 170 preparation plants was 
270 million tons of run-of-mine coal (164 
million tons of clean coal), only 44.5 per- 
cent of the total coal output. The average 
ash content of all usable coal was 19.7 per- 
cent in 1969, however, home heating fuel 
ranged up to 45 percent. The calorific value 
of coal shipped averaged a little more than 
5,000 kilocalories per kilogram. 

The maximum depth at which under- 
ground coal production was carried out 
reached 1,100 meters in 1969; the average 
depth was about 345 meters. Average 
depth by basin were 410 meters in the 
Donets, 225 meters in Kuznetsk, over 300 
meters in Karaganda, 57 meters in 
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Moscow, and about 400 meters in the 
Pechora. The average working thickness of 
the coal seams, according to 1969 data, was 
1.32 meters. Figures by basin were as fol- 
lows: 0.95 meter in the Donets, 2.23 meters 
in Kuznetsk, 227 meters in Moscow, 1.99 
meters in Karaganda and 1.70 meters in 
the Pechora. The relative share of coal 
production from gently sloping seams was 
about 70 percent, that of inclined seams 
was 14 percent, and that from steep seams 
was 16 percent. The hand loading of coal 
at gently inclined seams was 21.19 percent 
in 1969. 


Distribution of coal production by 
mining method was as follows: Longwall, 
85 percent; slicing, 8 percent; shield, 3.2 
percent; room and piller, 1.7 percent; and 
others, 2.1 percent. In 1969, the average 
longwall length was 115 meters and aver- 
age advance 34.5 meters per month. The 
average capacity of each mining section 
(longwall) was 813 tons per day (4 shifts) 
in 1969. The number of legally prescribed 
working hours per week was 41 on the 
surface and 36 underground. 


The coal industry employed about 2.9 
milion men and women, including 1.2 
million production workers." 61,500 uni- 
versity graduate engineers, and 141,000 
graduate technicians. On the average there 
were 60 specialists (mainly mining engi- 
neers and geologists) with university 
degrees and 140 technicians to a mine. 
The coal industry had 36 research and 
design establishments with a total staff of 
over 41,000 persons. In 1969, the coal 
trusts, serving as intermediaries between 
the mines and the concerns ("Kombinats") 
were abolished. 


In 1969, 44 percent of the coal mines 
and open pits did not meet production 
quotas, and 28.6 percent of the coal indus- 
try enterprises did not attain the planned 
capacities.31 The average production cost 
of 1 ton of run-of-mine coal in 1968, was 
12.69 rubles. 


Production is slated to rise to 618 mil- 
lion tons of raw (354 million tons of 
clean) coal in 1970. It is estimated how- 
ever, that production in 1970 probably will 
be approximately 615 million tons of raw 
coal, or 352 million tons of clean coal. 
Estimated levels for 1975 and 1980 are 640 
million raw (366 million clean) and 670 
million raw (383 million clean), coal, 
respectively. 
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Consumption.—Over 200 million tons of 
run-of-mine coal was used by thermal elec- 
tric powerplants, about 165 million tons of 
raw coal was used by produce coke, 23.3 
million tons of prepared coal for exports 
and the balance for industry and domestic 
heating. The consumpüon of coal instead 
of oil wherever possible was encouraged as 
a means of increasing the availability of 
oil for export. 

Reserves.—In December 1969, coal re- 
sources were adjusted downward to 6,800 
billion tons, from the previously reported 
8,699,5 billion tons. The revision was made 
because the depth used for lignite calcula- 
tions was changed from 1,800 meters to 
600 meters. 

New Capacities.—Of the 22 underground 
mines and open pits planned with a total 
annual capacity of over 20 million tons, 14 
underground mines and open pits, with a 
total capacity of 13.3 million tons of run- 
of-mine coal, were put into operation in 
1969. Capital investment for 1969 was 1,424 
million rubles. The more important enter- 
prises put into operation included the first 
stages of Azeyskiy (in Irkutsk Oblast) and 
Bogorodinskiy (in Moscow Oblast) open 
pits, and the Tentekskaya-Vertikal'naya 
No. 1-2 mine in the Karaganda Oblast’; 
and new coal preparation plants, the Bere- 
zovo-Biryulinskaya in the Kuznetskiy basin, 
the Sokolovsko-Ayutinskaya, and Komen- 
dantskaya in the Donets basin. 

At many mines construction schedules 
were double the planned building period. 
The Mushketovskaya-Zepeval'naya No. 2 
mine in the Donets basin required 13 
years to build, and the Mariya-Glubakaya 
(now the Menzhinskiy) mine took longer. 
Mine No. 4-6 of the Pervomayskugol Trust 
in Lugansk Oblast' has been under renova- 
tion for 10 years. The development of the 
Anzhersk No. 5-7 mine in the Kuznetsk 
basin has been underway since 1950. It has 
been calculated that when construction 
takes more than 10 years, the estimated 
cost doubles; when it takes longer than 15 
years, the estimated cost triples. Problems 
also arose because mine project plans 
became out-dated, and had to be fre- 
quently revised.32 

Nearly one-third of all Ukranian coal 
mines did not reach their planned capacity 
in 1969. Some of them have been lagging 


ysl: (Coal). Moscow, March 1970, No. 3, 
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behind their annual targets for many 
years. Of 50 mines put into operation in 
the Donets, Kuznetsk, and Pechora coal 
basins in the past 10 years, 22 had not 
attained their capacities. There were many 
enterprises in the coal industry that failed 
to reach the planned indexes in 5 to 6 
years.33 

Production Centers.—Production of coal 
at major coal basins in 1969 was as follows, 
in percent: 


Donets (558 underground mines) -------- 8 
3 (94 underground mines and 14 open : 
Kard (37 underground mines). ........ * 6.1 
Moscow (86 underground lignite mines) 5.9 
Pechora (18 underground mines)............ 8.5 
//ͤ;»⅛Q—ÿ Ed" 7.4 
East Siberia 8.1 

Soviet Far Ease 4 
C1111 et es ees wed oe 10.4 
Total o cocco teste pn e 100.0 


The Donets, Kuznetsk, Karanganda, and 
Pechora coal basins produced over four- 
fifths of the total coal output in terms of 
calorific value and 97 percent of the 
coking coal in the Soviet Union. 

Mechanization—The expansion of the 
Soviet coal industry was largely due to 
growing inputs of labor and capital rather 
than to advancing technology. The intro- 
duction of a prop-free-front system and 
coal ploughs in longwall coal mining fol- 
lowed 12 years after its initiation in Brit- 
ain and West Germany. The technical 
level of the Soviet coal industry was gener- 
ally lower than that of the West European 
coal producing countries (1) mechanized 
loading, (2) the application of narrow-web 
coal face cutting and, (3) mechanized 
roof-support work. 

Power supports were used in 549 (of 
total 4,356) longwalls in 1969. About 65 
million tons of coal, or about 20 percent 
of the total output from working faces in 
slightly sloping seams (mainly in the 
Moscow lignite basin), were mined from 
such faces. Only about 200 longwall faces 
were equipped with walking hydraulic face 
supports. In many longwalls equipped with 
wide-web cutter-loaders and cutters, large 
amounts of coal were being extracted by 
blasting. 

In many coal mines, the capacity of the 
hoists and the transport and surface com- 
plexes did not match the productivity of 
new longwall equipment, and thus resulted 
in the underutilization of the latter. In 
the Donets basin, half of the mines were 
small mines using older production meth- 
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ods with simple surface complexes, low-ca- 
pacity hoists, and multistage transport.34 

The productivity of narrow web com- 
bines was one-third to one-half of 
established norms. About 70 percent of 
mining machinery and equipment was 
under repair or inoperative. Machinery 
that would provide a large yield of anthra- 
cite of large and medium grades was una- 
vailable. Nearly two-thirds of the anthra- 
cite produced was culm. The coal industry 
suffered large losses because of this 
problem. 38 

Productivity. Manual labor was used 
almost exclusively in conveyor transfer, 
roof support, and surface operations. At a 
majority of the mines, the annual growth 
rate of the load factor at the longwall has 
thus remained low despite the continued 
increase in the installation of new mining 
equipment. Longwalls have been idled for 
long periods because of difficulties with 
equipment, a lack of empty cars, and delays 
in the delivery of materials. 

In 1969 average monthly (25.4 shifts) 
official productivity of the Soviet coal 
miners was 56.1 tons, including 44.8 tons 
in underground mining and 272.7 tons in 
open pits. But these data are misleading 
because they are limited to a restricted 
group of "production workers". Further- 
more, the productivity statistics on the 
Soviet coal industry are based on unpre- 
pared run-of-mine coal, whereas it is cus- 
tomary elsewhere to measure output and 
productivity in terms of marketable coal. 
If the above mentioned indexes are taken 
as reasonably accurate, they contain a 
more than twofold exaggeration of labor 
productivity over actual performance. 

Hydraulic Mining.—In Soviet practice, 
hydraulic coal mining involves primarily 
hydraulic transport from the face to the 
mine surface. Actual cutting of coal is by 
a combination of conventional and 
hydraulic methods. Labor productivity was 
50 percent below that planned, costs 
proved to be double, and operational losses 
of coal (up to 40 percent) were 2.3 times 
those planned. The Ministry of Coal 
Industry decided 3 years ago not to build 
any more hydraulic mines until some of 
the technical problems were solved. 


Preparation.—Coal preparation in the 


33 Pravda. Moscow, Jan. 20, 1970, p. 2. 

ane Ore C khozyaystvo (Planned Economy). 
Moscow, No. 6, June 1968, pp. 13-20. 

35 Pravda. Seow, May 189. 1969, p. 2. 
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U.S.S.R. has usually been restricted to 
coking coals and export coal because there 
is insufficient preparation capacity avail- 
able to serve both foreign and domestic 
markets. As a result, the ash content of 
shipped coal rose to 19.7 percent in 1969. 
According to Soviet source, 61.4 percent of 
coal beneficiated was washed, 16.8 percent 
was treated by heavy media, 13 percent 
was prepared by pneumatic methods, 8.6 
percent was treated by flotation, and 0.2 
percent was treated by other methods. 

Trade.—Exports of coal and coke totaled 
27.3 million tons in 1969, a 8.8 percent 
increase compared with those in 1968. Of 
the 1969 total, approximately 11 million 
tons were exported to non-Communist 
countries; this was mostly high-quality 
coking coal and anthracite, mainly from 
the Donets basin. The Soviet policy of 
increasing exports of high-quality coal and 
coke to non-Communist countries will be 
continued in the future, but the exports of 
solid fuels to non-Communist countries is 
not likely to grow significantly. As in thc 
past, the market for coal and coke from 
the U.S.S.R. will be limited mainly to East 
and West Europe and Japan. 

Although coal and coke imports from 
Poland (7.9 million tons in 1969) were 
down 3.8 percent from those of the pre- 
vious year, most was reexported to East 
Europe. 
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Soviet coal and coke statistics are pre- 
sented in table 8. 

Natural Gas.—The country produced 
182.8 billion cubic meters of usable gas, 
about 7 percent more than in 1968, but 
below the 1969 plan target of 185.8 billion 
cubic meters. Of this qunatity 99 percent 
consisted of natural gas and oil associated 
gas, and one percent came from the gasifi- 
cation of oil shale and coal. In 1969, gas 
accounted for 18 percent of the Soviet fuel 
production. Over three-quarters of the 
total was produced in the European part 
of the U.S.S.R., including nearly one-third 
in the Ukraine. Although the production 
of natural gas in the Soviet Union during 
1959-69, increased from 28.1 billion cubic 
meters in 1958 to 182.8 billion in 1969, the 
gas industry has not been able to meet 
any annual goal for production since 1956. 
During the past 3 to 4 years the rates of 
the growth in gas extraction, despite the 
discovery of large gasfields in West Siberia, 
the Komi A.S.S.R., Orenburg Oblast’ and 
other regions, has somewhat declined, 
mainly because of shortages of pipe.36 

In 1969 there were 570 gas, gas conden- 
sate, and gas-oilfields in the Soviet Union. 
Over 170 fields were in production, but 
the bulk of output was extracted from a 
relatively few large fields. Two-thirds of 
natural gas production came from six of 


3 Pravda. Moscow, May 2$, 1969, p. 2. 


Salient coal and coke statistics 


(Million metric tons) 


A Actual Planned and estimated 
m 
1965 1969 1970 1975 1980 
Coal: 
Domestic output: s 
Run-of-mine coal ))) 578.0 608.0 615.0 640.0 670.0 
Clean coal 25. oo ee ee eee eee 831.0 348.0 352.0 866.0 853.0 
Imports from other Communist countries 3 6. 7.2 7.8 8.0 9.0 
Exports: 
To other Communist countries 15.3 18.5 14.5 15.0 16.0 
To non-Communist countries. 1.1 9.8 9.0 9.5 -10.0 
Total Uc" 22.4 28.8 23.5 24.5 26.0 
Apparent consumption: 
Run-of-mine coal .. 562.3 591.9 598.8 623.5 658.0 
sr f . . auis d 315.38 331.9 335.8 349.5 366.0 
oke: 
Domestic outpull e 61.5 78.5 16.0 86.0 96.0 
Imports from other Communist countries .. 7 T 7 .8 8 
Exporta: 
To other Communist countries 2.8 8.0 8.0 8.2 8.4 
To non-Communist countries 1.0 1.0 1.1 1.0 1.0 
OUR c ͥͥ0‚% ⁰¹ĩ¹¹·˙·wwꝛʃͥͥ e Rc Sarit wee Á ON 8.8 4.0 4.1 4.2 4.4 
Apparent consumption..............-.----.--------------- 64.4 70.2 12.6 82.6 92.4 


! Run-of-mine coal as reported in Sovlet sources. 


2 Clean coal; estimated in accordance with Western standards. 


3 None from non-Communist countries. 
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the largest fields, including those at She- 
belinka in the Ukraine, Gazli in Uzbekis- 
tan, Stavropol' in the Northern Caucasus, 
and the Krasnodar fields. There were over 
3,000 producing wells in 1969, about 10 
percent of which were idle. About 13 per- 
cent of the gas enterprises did not fulfill 
their output quota. The capacity of truck 
pipelines and gas treatment plants were 
not sufficiently utilized. The quality of 
construction works at many projects 
remained low. As of January 1, 1970, the 
total length of gas trunk pipelines reached 
62,400 kilometers. Capital investment in 
1969 was 1.26 billion rubles. The plan for 
putting developmental gas wells and pipe- 
lines into operation was not fulfilled. 

A contract for large gas deliveries from 
the Soviet Union to Italy was signed. West 
Germany was to join Italy in purchasing 
natural gas. Soviet gas was already going 
to Czechoslovakia, Poland, and Austria. 
Agreements were signed for the construc- 
tion of gas pipelines to transport gas from 
the Soviet Union to Bulgaria and East 
Germany. Until 1980 the U.S.S.R. is to 
supply gas to East and West European 
countries from the Ukrainian fields. Gas 
deliveries from Afghanistan began in Sep- 
tember 1967. A  Soviet-Iran agreement 
envisages delivery of Iranian gas to the 
U.S.S.R. in 1970. 

Natural gas production is slated to rise 
to 195.8 billion cubic meters in 1970; esti- 
mated levels for 1975 and 1980 are 280 bil- 
lion and 370 billion, respectively. Capital 
investments for 1970 planned 1,656 billion 
rubles, or 31 percent over 1969 levels. 

About 59 percent of all gas produced in 
the U.SS.R. in 1969 was utilized for 
industrial purposes; over 28 percent was 
used as fuel in powerplants, and the 
remaining 13 percent was consumed by 
domestic users. Among the various 
branches of heavy industry, ferrous metal - 
lurgy was the largest consumer of gas. 

Exploration and Reserves.—In 1969 sev- 
eral gas fields were discovered including 
Yubileynoye in Tymen Oblast Ozernaya, 
in the Taymyr Peninsula, and Kazantsevo 
and Petlyanka in the Norilsk area. For the 
first time natural gas was found in Chu- 
kotka. At yearend 1969, natural gas 
reserves in categories A, B, and Cl reached 
12,000 billion cubic meters, including an 
estimated 1,800 billion cubic meters of 
proved reserves (Soviet category A). 

Five new gasfields were put into opera- 
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tion in the Ukraine, Krasnodar and Stavro- 
pol' Krays. Deep drilling plans were not 
fulfilled in 1969 in several regions of the 
Urals' Volga area and in Azerbaydzhan. 

Gasfields.—The basic increments in gas 
extraction in 1969 was provided by the 
Ukraine (4.5 billion cubic meters), Turk- 
men S.S.R. (2.7 billions), R.S.F.S.R. (2.6 
billions), and Uzbek S.S.R. (1.8 billion 
cubic meters). 

The Ukraine, which produced 55.6 bil. 
lion cubic meters of natural gas from more 
than $0 gasfields, continued to occupy first 
place in the production of gas in the 
U.S. S. R. Two new gasfields the Sotnivsk 
in Khar'kov Oblast' and the Borodchansk 
in Ivan-Frankovsk Oblast’, were commis- 
sioned in 1969, as well as 55 new wells. 
Capital investment in the gas industry of 
the Ukraine was increased to 130 million 
rubles in 1969, as compared with 58 million 
in 1968. Natural gas production is slated 
to rise to 60 billion cubic meters in 1970. 
The Shebelinka gasfield is to provide 50 
percent of the total Ukrainian gas output. 
The Efremovka and Krestishchena gas- 
condensate fields are particularly important 
for the future growth in gas extraction in 
the Ukraine. 

Uzbekistan with an output of 30.4 bil- 
lion cubic meters was the second largest 
gas-producing region. It is planned to pro- 
duce 31.6 billion cubic meters in 1970. The 
gasfield at Gazli, the largest in this Repub- 
lic, produced from more than 200 develop- 
mental wells over three-quarters of the 
Uzbekistan total. The Kuban' region, third 
in gas output, produced about 27 billion 
cubic meters of natural gas, followed by 
Tyuman' Oblast' (9 billlion cubic meters) , 
Turkemenia (7 billion) Povolga area, 
Bashkir A. S. S. R., and Komi A. S. S. R. (about 
2.5 billion cubic meters). Kazakhstan pro- 
duced only 0.7 billion cubic meters. The 
extraction of natural gas began at the Ayr- 
itan field in northern Tadzhikistan. The 
1970 plan calls for putting into operation 
about 500 developmental gas wells. 

Transportation.—The total length of gas 
trunk pipeline was 62,400 kilometers at 
yearend; 3,978 kilometers of gas trunk 
pipelines were completed during the year, 
including the 1,200 - millimeter - diameter, 
1,080-kilometer Ukhta-Torzhok line; the 


` 1,200 - millimeter - diameter, 700 - kilometer 


Central Asia-Center N2; the 1,020-millime- 
ter, 500-kilometer section of the Yefremov- 
ka-Dikanka-Kiev-Western regions line; and 
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the 720-millimeter, 250-kilometer Messoyak- 
ha-Norilsk arctic line; and the 820-millime- 
ter, 447-kilometer Mokrous Kuybyshev-To- 
lyatti line. The 1970 plan calls for the 
construction of almost 4,500 kilometers of 
main gas pipelines and branches. 

Further expansion of gas supplies is 
dependent to a great degree on the availa- 
bility of large-diameter pipe and how fast 
pipelines can be laid. 

Underground Gas Storage.—On January 
l, 1970, the total volume of underground 
storage facilities was 8 billion cubic meters 
(4.25 billion cubic meters were under 
exploitation) . Five underground gas depots 
(from a total of 12) were in operation. 
The second stage of the Peschano-Umet- 
skiy underground gas storage near Saratov, 
with a capacity of 2 billion cubic meters, 
was commissioned in July. 

Trade—In 1969 the U.S.S.R. exported 
2.7 billion cubic meters of natural gas to 
Austria, Poland, and Czechoslovakia by 
pipeline (with a planned annual capacity 
of 4 billion cubic meters) from the Das- 
hava fields of the Western Ukraine. Con- 
struction of the 1,020-millimeter-diameter, 
1,040-kilometer Yefremovka - Kiev - Western 
regions line, with an annual capacity of up 
to 10 billion cubic meters is to be com- 
pleted by 1970. 

A 20-year agreement to supply more 
than 100 billion meters of Soviet natural 
gas to Italy and for Italy to supply 1,420- 
millimeter pipe to the U.S.S.R. was signed 
in December. The delivery of Soviet gas is 
to start in 1973. The U.S.S.R. offered natu- 
ral gas to Japan, West Germany, France, 
Finland, and other West European coun- 
tries. Agreements were signed to deliver 
gas from the Soviet Union to Bulgaria and 
East Germany. In 1974-75 the U.S.S.R. is 
to start exports of gas to Hungary. 

In 1970 Soviet gas exports will total over 
3 billion cubic meters that will be equally 
distributed to Poland, Czechoslovakia, and 
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Austria. By 1975, West Germany, Finland, 
and probably France and Japan will be 
added to the list. 

Exports of gas from the U.S.S.R. to 
East European Communist countries might 
amount to as much as 10 billion cubic 
meters in 1975. Exports to non-Communist 
countries by 1975 possibly might fall short 
of 9 billion cubic meters. Total exports of 
gas from the Soviet Union might reach as 
much as 31 billion cubic meters in 1980, 
including 16 billion to the non-Communist 
countries and 15 billion to East European 
Communist countries. 

Over 2 billion cubic meters of natural 
gas were imported from Afghanistan in 
1969 via the pipeline from Shibarghan to 
Central Asia. The Iran-U.S.S.R. pipeline is 
scheduled to be completed in 1970 when it 
is proposed to deliver the first 3 billion 
cubic meters of gas. Information in the 
Soviet press indicates the desire of plan- 
ners to import from Iran and Afghanistan 
about 5 billion cubic meters in 1970, 18 
billion in 1975, and 14 billion cubic meters 
in 1980. 

Soviet natural gas statistics are presented 
in table 9. 

Petroleum.—The U.S.S.R. continued to 
be the second largest oil-producing country 
in the world. Crude oil output increased 6 
percent over that of 1968 and totaled 328 
million tons. About 28 percent of the total 
was exported, either as crude or as refinery 
products. In 1969, the return from these 
exports was 1,231 million rubles, 55 mil- 
lion rubles more than in 1968. 

Oil was produced in a number of widely 
separated regions, of which the European 
U.S.S.R., was the most important. The Vol- 
ga-Urals area produced more than 62 per- 
cent of the 1969 total. Production from 
Asiatic oilfields in West Siberia, Kazakhs- 
tan, Central Asia, and Sakhalin Island 
remained small, accounting for 145 per- 
cent of the total, but the development of 


Salient natural gas statistics 


(Billion cubic meters) 


i Actual Planned and estimated 
tem 
1965 1966 1967 1968 1969 1970 1975 1980 
Proguctiofies cae eso oe bideewe een ee woces 129.4 144.7 159.2 171.0 182.8 196.0 280.0 3870.0 
lmborid ee ee eee yy . y y eee 1.0 2.0 5.0 18.0 14.0 
Exports: 
To Communist countries 4 8 1.8 1.4 1.9 2.2 10.0 15.0 
To non-Communist countries. .8 .8 1.0 9.0 16.0 
Total o cuokccu e dst usta etes ct . : 1.3 1.7 2.7 8.2 19.0 $1.0 
Apparent consumption 129.0 143.9 157.9 170.3 182.1 197.8 274.0 353-0 


1 All from non-Communist countries. 
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eastern oilfields was increasing, particularly 
in West Siberia and Kazakhstan. 

All three primary methods of crude oil 
production (flowing, pumping, and gas 
lifting) were used and secondary recovery 
methods (repressuring and water flooding) 
were employed at many older fields in the 
Soviet Union. Increased production in 1969 
was achieved through the use of a large 
number of rigs and the liberal use of man- 
power and materials. Capital investments 
in 1966-70 in the petroleum- extraction 
industry, were estimated at 8.22 billion 
rubles, of which about 6 percent is to be 
spent on public and communal construc- 
tion. 

Petroleum production is slated to rise to 
350 million tons in 1970. The estimated 
level for 1975 is 445 million tons. Expan- 
sion of output will depend largely on 
development of new oilfields in West Si- 
beria and Kazakhstan, although these 
regions will probably produce less than 
originally planned. 

A realistic figure for Soviet crude oil 
production in 1980 might be around 540 
million tons. By this time Soviet consump- 
tion will probably be around 340 million 
tons of product, giving a possible "sur- 
plus" of about 155 million tons of crude 
oil and products. Recent trade agreements 
commit a large share of Soviet crude oil to 
CEMA nations during the 1971-75 period, 
and other Communist countries have also 
requested more Soviet petroleum. During 
1970-80 the consumption of oil in the 
CEMA nations (excluding the U.S.S.R.) is 
to plan to double, to an estimated 80 to 
100 million tons. For the most part, crude 
oil will be produced only in the U.S.S.R. 
and in Rumania. Up to 1980 the demand 
for oil in CEMA nations will be met 
mainly by imports from the U.S.S.R., sup- 
plemented by annual imports of 10 to 15 
million tons of crude oil from Arab and 
other non-Communist countries. 

The U.S.S.R. continued to increase ex- 
ports of crude oil and petroleum prod- 
ucts even though internal demand was not 
satisfied. Exports rose from 64.4 million 
tons in 1965 to 90.8 million tons in 1969. 
Exports of crude oil and petroleum prod- 
ucts are expected to rise to 97 million tons 
in 1970; estimated levels for 1975 and 1980 
are 129 million and 156 million tons, 
respectively. 

Exploration and  Reserves.—According to 
Soviet sources 29 oilfields and 10 gasfields 
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were -discovered in the U.S.S.R. in 1969. 
These included 12 oilfields in the Volga 
region, seven oil and gasfields in the 
Ukraine; and others in Udmurt AS. S. R., 
and in Tomsk Oblast'. Oil in commercial 
quantities was obtained for the first time 
in Urals Oblast’. In Kaliningrad Oblast’, a 
second exploratory well confirmed the 
presence of commercial deposits. 

The annual plan for increasing crude oil 
reserves was overfulfilled. However, the 
growth of crude oil reserves in the U.S.S.R. 
lagged behind the growth in extraction, 
and the reserve/production ratio for the 
country was declining. Particularly low 
ratios were indicated in the Ukraine, Azer- 
baydzhan, and Uzbek Republics, Kuybyshev 
and Saratov Oblast's, Krasnodar Kray, and 
others.37 

In many regions the plan for drilling 
and for increasing drilling speeds was not 
met. For the whole industry during 1969, 
the target for development drilling was 
94.3 percent fulfilled, and the goal to raise 
drilling speeds was 96.7 percent fulfilled. 
In exploration drilling, performance was 
poor. Unsatisfactory performance was re- 
ported by drilling enterprises of the Turk- 
men, Belorussia, and Groznyy associations, 
where plans were only 58 to 71 percent 
fulfilled.38 

In support of the planned increment in 
output of crude oil, the volume of drilling 
is to be increased by 23 percent in 1970. 
This includes a growth of 30.1 percent in 
exploratory drilling and 19.7 percent in 
developmental drilling. 

As of January 1, 1970, the proved, prob- 
able, and possible reserves of crude oil in 
the U.S.S.R. were estimated at 28 billion 
tons, including 3.6 billion tons of proved 
reserves (Soviet category A). 

Oilfields and Crude Oil Production.—In 
1969, about 450 oil and gasfields were in 
production, with about 55,000 operating 
wells. The largest increments in crude oil 
production were provided by the enter- 
prises of Tyumen' Oblast', Tataria, Chech- 
en-Ingush, Kazakhstan, Turkmenia, and 
Perm Oblast’. Production in Azerbaydzhan, 
Bashkiria, Orenburg Oblast’, and Sakhalin 
Island did not reach plan targets. About 
60 percent of all crude production in Azer- 
baydzhan came from offshore fields in the 
Caspian Sea. The U.S.S.R. plans to bring 


3 Geologiya nefti i gaze (Geology of Oil and 
Gas). Moscow, No. 6, June 1969, pp. 1-8. 
* Pravda. Moscow, Jan. 31, 1970, p. 2. 
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3,000 new developmental wells on stream 
during 1970. 

Regional production of crude oil in the 
U.S.S.R. for 1969 and plans for 1970 are 
given in table 10. 

Refining.—Estimated throughput of crude 
oil in Soviet refineries and products ob- 
tained in 1969 were 265 and 224 million 
tons, respectively. Nominal refinery capac- 
ity at yearend totaled 280 million tons per 
year, an increase of 14 million tons over 
the level of 1968. This was equivalent to 
about 90 prcent of the planned goal. The 
increase was achieved by expansion of the 
Angarsk, Kremenchug, Guryev, Polotsk, and 
other refineries. 

Crude oil delivered to the refineries con- 
tained as much as 2 to 3 percent water 
and 5,000 milligrams per liter of chloride 
salt, but the norms permit only 0.1 percent 
water and 50 milligrams per liter of salts. 
As a result, refinery consumption and 
losses were over 13.4 percent of through- 
put. The total loss due to refining of 
insufficiently desalinated crude oil is more 
than 200 million rubles per year.3® 

Transportation.—About 70 percent of 
the total tonnage of crude oil and refinery 
products moved in the U.S.S.R. in 1969 
was shipped by rail. The total length of 
trunk pipelines increased in 1969 by 2,700 
kilometers to 36,800 kilometers, including 
31,000 kilometers of crude oil lines and 
5,800 kilometers of petroleum product 
lines. The average distance of pipeline 
deliveries of crude oil and products in 
1969 was about 800 kilometers. Only 60 to 
80 percent of total pipeline capacity was 
utilized. It is planned to complete 2,500 
kilometers of additional pipelines in 1970. 

In 1969 the following crude oil pipelines 
were completed: Yaroslavl-Kirishi 720 mil- 
limeters, 524 kilometers; 700 kilometer 
Uzhen-Guryev section of the 1,500-kilome- 
ter Mangyshalak-Kuybyshev line; Malgo- 
bek-Tikhoretskaya (484-Kkilometers); Alek- 
sandrovskoye - Nizhnevartovsk - Ust' - Balyk 
(252 kilometers) ; Mozyr-Uzhgorod (300 kil- 
ometers); 200 kilometers of the "Friend- 
ship" pipeline; and Mozyr'-Brest (200 kilo- 
meters). Construction continued on the 
following trunk crude oil pipelines: Okha- 
on-Sakhalin-Komsomol'sk-on-Amur No. 2 
(620 kilometers): Guryev-Kuybyshev (800 
kilometers) ; Aleksandrovsk - Anzhero - Sud- 
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zhensk-Kransnoyarsk (1,300 kilometers) ; 
Ukta-Yaroslavl; and 1,220-millimeter Kuy- 
byshev-Unecha N2 ("Friendship" No. 2) . 

The plans for pipeline construction in 
1971-80 includes approximately 15,000 kil- 
ometers of crude oil pipeline, with a 
capacity of approximately 350 million tons 
of crude oil per year. There is a project 
for construction of a  6,500-kilometer 
Trans-Siberian pipeline, from Ust’-Balyk to 
Irkutsk and the Soviet Far Eastern port of 
Nakhodka. Nakhodka will be developed as 
a port for exports to Japan. 

Trade.—Soviet exports of crude oil and 
petroleum products totaled 90.8 million 
tons in 1969, a 5-percent increase over 
1968. Of the 1969 total, over 70 percent 
was crude oil; the remainder was products. 
Over 40 percent of total crude oil exports 
and 65 percent of product exports were 
shipped to non-Communist countries, and 
the rest went to other Communist coun- 
tries. As usual, most of the exports were 
absorbed in 1969 by West European mar- 
kets where they serve to pay for imports of 
industrial goods. Italy remained the largest 
buyer of Soviet oil. 

Based on signed trade agreements and 
the latest Soviet forecasts, petroleum 
exports from the U.S.S.R. are expected to 
increase from 90.8 million tons in 1969 to 
129 million tons in 1975, to 156 million 
tons in 1980. 

Crude oil and product exports from the 
U.S.S.R. to Communist countries probably 
will rise from 47.6 million tons in 1969 to 
73 million in 1975 and 92 million tons in 
1980. Actual and estimated exports of 
crude oil and products from the U.S.S.R. 
to CEMA nations of Eastern Europe are 
presented in table 11. 

Oil exports from the U.S.S.R. to non- 
Communist countries will continue to 
grow, perhaps attaining 40 million tons of 
crude oil and 24 million tons of products 
per year by 1980. In 1980, the Soviet 
Union may have to import about 10 mil. 
lion tons of crude oil from non-Commu- 
nist countries in Africa and the Middle 
East. 

Soviet petroleum statistics are presented 
in table 12. 


» Sotsialisticheskaya industria (Socialist Indus- 
try). Moscow, June 5, 1970, p. 1. 
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Table 10.—U.S.S.R.: Crude oil production by region 
(Million metric tons) 


Republic and region Actual Planned 
1969 1970 
R.S.F.S.R.: 
Urals— Volga 
JJJJJCCCõͤõĩ65êẽꝗͤ xx : RENNES ..,. ͤ . NEM 97.0 100. 0 
FI r d ͤ;;k mt ees UV P ea Ma 42.8 40.0 
KuüuvbyaléeV oou ß ß eek aa EA. E. 84.7 84.8 
erm eh ⁵ĩↄ i ðͤͤÄuͥ is y ͥͤ (dd pe eect aia epee a 15.1 16.0 
hh ³ A eet ee See ea teen a vee S als 6.3 6.6 
fénDbum ee eo li Mn as cla n ED ELE 5.5 6.5 
PPHUPll...wwwwæ ͥ ͥ ed ends Ae 2.6 8.2 
Urals— on 204.0 201.0 
West Siberia: 

Tyumen Oblast ³·ðwmꝛmjAA Deu LE nt I Ar a EE La 19.7 21.1 
r x ⁊ĩ rae Waar ee ee S 1.5 8.8 
West Siberia total. ....... 222.2... c. eee eee 21.2 30.4 
JJ» ũÄ MM nf d ³ A ĩ K ae ec ? 18.5 20.6 
J ̃ ̃ ͤↄↄbↄꝛ ] AA ead Sg e a d A Ert de a ELE 5.5 5.9 
FF ³o·ꝛiſ ³ ³ſ ³ . ⁰kytß E 5.1 5.2 
FF Reo cue vau eee hm y 5.0 5.5 
Other (including Sakhalinn / 6.7 7.5 
R.S.F.S.R. totil d . eee eh aes 266.0 282.0 
Ser Ar ie ERREUR TREE eee whew ĩr7i j ðᷣ 20.8 20.1 
Türkmen ð²ð²i. ⁵ð ] nn. d x 8 13.7 14.1 
Ukraine ͤ ͥſͤ⁰ri..,.,.. mh h-; ß r y 8 13.8 18.6 
ü UNUP w/ ³ AAA as . ⁵ĩðͤ ĩ ZK ꝛ 8 10.0 13.9 
% cur. ccu ute uu i run ᷑ĩĩé«' ͤ x SB ts E Rel e sea 2.7 4.8 
(012,7. PRENNE Eee y 1.5 2.0 
U.S.S.R. grand total. c... 24: y 328.0 850.0 


Table 11.—U.S.S.R.:: Exports of crude oil and products to CEMA nations of 
Eastern Europe 
(Million metric tons) 


Czechoslovakia Poland Bulgaria East Germany Hungary Total 


1967: ! 
Crude oll 1.4 8.6 2.7 6.2 2.8 22.7 
Producta. ............... 5 1.9 1.8 .1 .6 4.9 
Total... 7.9 5.6 4.5 6.3 8.4 21.6 
1968: ! 
Crude oil................- 1.9 4.5 8.8 7.4 8.0 26.1 
Producta. ..............- 6 2.6 2.2 .2 .8 
al! tae hie 8.4 7.1 5. 5 7 3.8 32.4 
1969: 2 
Crude oll! 10.8 6.0 4.0 8.1 8.6 32.0 
Products 8 2.1 1.9 2 1.0 6.0 
Pot!!! 11.1 8.1 5.9 8.8 4 38.0 
1970: 3 
Crude oll. 10.0 7.0 6.0 7.0 4.0 883.0 
Products .9 2.2 2.0 .2 1.2 6.5 
Total- 8 10.9 9.2 0 1.2 5.2 89.5 
1975:1 
Crude oil................ 14.5 11.0 10.0 14.0 6.5 56.0 
Products 1.0 2.4 2.1 .2 1.3 T. 
Total... 15.5 13 12.1 14 7.8 63.0 
1980: 2 
Crude oil...............- 18.0 15.0 14.0 17.0 8.0 72.0 
Products 1.1 2.6 2.2 2 4 7.6 
Tot“... 19.1 17.6 16.2 17 9.4 79.5 
1 Reported 
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Table 12.—U.S.S.R.: 


Item 
Crude oil: 
Domestic output 
III!!! ue ELLO 
Exporta: 


To Communist countries. 


To non- Communist countries 


Total......... 


— —. een ene — - 


Crude product conversion: 


Crude oil to refineries 
Refinery capacity. 


Refined oil: 


Output from crude 
Natural gas liquids 


Imports 
Exports: 


To Communist countries 


! Insignificant. 


www Uw E832 


ͤ—ñ—I4C—k — W — —— 


—ͤ—2 —— c:: wee ew ew we Ow 


Actual 


omo oo N| NO 


mo] on 


Salient petroleum statistics 
(Million metric tons) 


Planned and estimated 


1969 


8 
20 Om ©} OOM 
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1970 


1975 


1980 


The Mineral Industry 


of the 


United Arab Republic 


By Henry E. Stipp! 


The petroleum sector of the United 
Arab Republic’s mineral industry again 
registered outstanding progress in produc- 
tion and exploration. It was estimated that 
by November crude oil output from the El 
Morgan, El Alamein, and Ras Ghareb 
fields totaled about 350,000 barrels per 
day. This was a 100,000-barrel-per-day 
increase compared with the 1968 output 
figure. Exploration continued at a high 
level with most activity located in the 
Western Desert area near Faghur, Abu 
Gharadig, and south of the Siwa Oasis. 
The United Arab Republic (U.A.R.) Gov- 
ernment organization Egyptian General 
Petroleum Corp. (EGPC) and Phillips 
Petroleum Co. were developing a new oil- 
field at Umm Barka near the Libyan 
border and also discovered new natural gas 


resources in Abu Qir Bay northwest of 
Alexandria. 


Other significant events in the metals 
and minerals sectors included plans to con- 
struct a primary aluminum production 
plant, the startup of a new steel strip mill, 
the discovery of high-grade tin ore depos- 
its, plans to build four cement production 
plants, the inauguration of a new phos- 
phate mine, discovery of a new medium- 
size deposit of phosphate rock, construction 
of a number of phosphate fertilizer pro- 
duction plants, and the discovery of new 
potash and coal deposits. 


Several technological institutes including 
one for petroleum and mineral studies 
were to be established with technical and 
financial assistance from the U.S.S.R. 


PRODUCTION AND TRADE 


Statistics on production and trade are 
shown in the following tables. 


1 Physical scientist, Bureau of Mines, Washing- 
ton, D.C. 
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Table 1.—United Arab Republic: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 
METALS 
Aluminum, metal, semimanufacture s 6,539 7,870 NA 
Copper, metal, semimanufactures and unwrought....................... 5,441 5,191 NA 
Iron and steel: 
Iron ore and concentrate thousand tons 423 447 460 
III eee eee eus UL Muti i LP e ede do.... e 200 NA 423 
Steel ingots and castings. _.......-.---.-- LL LL LL L2 clc l eee do.... e 200 190 e 490 
Semimanufacturee s do 430 e 400 11,006 
Lead and zinc mine output, gross weigh 1,143 1,329 NA 
Lead, se mimanufactureee s 4. 120 4,439 NA 
Manganese, ore and concentrate, gross weight. thousand tons 75 4 4 
Titanium: 
Ilmenite concentrate, gross weighghltttꝶꝶ 2 LLL c ll lll ll ll leer. 1,062 . ..... 204 
Rutile concentrate, gross weight 6 i. Ssa 
Zirconium, concentrate, gross weight 50 — uu ue 
NONMETALS 
Asbestos and vermiculite. . 2... LL LLL LL ccc cese cr r 11,937 2,602 NA 
J ae E ꝛ ²7˙Ü¹ w ᷣ¹ ² 66... y ð d yy ⁰ʒ Es de E 1.282 873 NA 
Cement, hydraulic thousand tons.. 2,754 8,146 8,618 
Clays: 
Riré clay o or ue T! ²ð1A6- rA saws T cues sue do.... 568 700 928 
Kaolin (including china clayyhhhͤ 82,120 81 790 78.000 
, ß d . Dm. . sacle 77,790 ! 
b ³⁰˙·AAAÄA—Aͥ1. dd eR E y ĩͤ v qup eMNA 1,221 900 
/ be Rte ee oe ²;ĩx2ꝗ ͤkßd 1,718 8,000 
Fertilizer materials: 
Crude (natural): Phosphate rock. .................. thousand tons 688 1,441 660 
Manufactured: 
Nitrogenous, gross weight. .... .. 2. LL Lll c c lll lr eee do.... 618 e 500 e 400 
Phosphatic, including Thomas sla g do.... 347 e 300 NA 
Gypsum and anhydrite, crude. .............. LLL c lll lll l.l c. do.... 545 r 670 470 
//•ö;—ͤß³LÜ? y ß y yy yy ↄ . tre Oars e 500 NA NA 
Pigments, natural mineral, iron oxide dk 845 r 285 e 300 
Pümiced c eea cL pct ³ ⁵ aa r a a Md a a a ia r 7,122 8, 000 5, 000 
Sal ³ðVâñ ] ⅛ H ⁵ bee d E thousand tons 584 622 385 
Sodium, caustic soddumuk᷑k᷑d c ccc cL LL LLL Lec 2 LLL cl eee eee 18,944  *19,000 NA 
Stone, sand and gravel, n.e.s: Dimension stone: 
Basal... ͥͥ ͥ¹·¹·WWAA• ⅛gmůmK ss thousand cubie meters r 341 336 3.420 
Peli 8 thousand tons 60 78 e 70 
Granite. cn 422) cece oon oes d thousand cubic meters 12 27 e 30 
Limestone and other ealcareouu nnn 0.... 8,218 P 4.300 
C/ ³·¹ T...... vy (y y eia 20,602 13,000 
Sand and gravel (including glass sand)....... thousand cubic meters.. * 2,945 r 8,766 2,741 
( ĩwQm ̃ ¾² feos ae awe ue bien do.... 55 67 75 
Sulfur, elemental, byproduct (recover ed 8,981 8,200 500 
Talc, soapstone, steatite, and pyrophyllite kk «80,000 » 30, 000 4,300 
MINERAL FUELS AND RELATED MATERIALS 
% waves Deschamps thousand tons. . 11111 4 
Coke: 
Oven and beehvvnn ee do 275 280 311 
Low temperature and gashous e do- 40 30 85 
Gas: 
Manufactured, all types do 35 28 30 
Natural, liquefied (LPG ù))ꝛßꝛꝛ thousand 42-gallon barrels.. 708 * 502 e 450 
Petroleum: 
Crude oll; ß d Er do.... 39,547 62 , 206 89,598 
Refinery produci: 
Gasoline and naphthas._.......---.------.------------ do.... 6,258 t 6,523 8,868 
Kerosine and jet fuel... 2... 22:22. LLL Ll LLL Ll ll lll... do *6,369 r 4,878 8.294 
Distillate fuel oil... cecus aee mee E dcm make ada dere do.... 8,639 r 7,242 8.633 
Residual el us «urn ineo eta m aree do 21,556 120,282 9.850 
Asphalt and bitumen, refinery....-.....-.------------- do.... 596 r 868 NA 
Petroleum c0KB-. 1. cesse m y ii em dra qi do.... 850 68 NA 
«ö; ]5ꝛ öA ⁊⅛xmê y E dd ues. do....*48,768 39,861 20,645 


e Estimated. t Revised. NA Not available. 
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Table 2.—United Arab Republic: Exports of major mineral commodities 1 
(Metric tons unless otherwise specified) 
ommodity 19 19 
METALS 
Frl. ce ecu ⅛ dd eaa aa 2,208 | | ..... 
Iron and steel, semimanufacture s 6 
Magletita-c- ß r aude Ic LOC LE LM 955 | | ..... 
Manganese s ᷣ raus mde thousand tons SL. 8 e 
IJ lb cU eid dote ³ð MC CD D D a at DLE a 172 ——. (ee 
NONMETALS 
EPP ĩ ˙ / ³ ³ e La meme Ee td thousand tons 858 876 
Fertilizer materials: 
Crude: Phosphate ok. vada sOESE do.... 504 451 
Manufactured: 
Nitrogeno — occ eae ees i obese dd 12,0998 
Fl ⁵ðDuſĩ sis steed 84,500 29,700 
Gypsum, caleineedee kk thousand tons 39 88 
Salts. lx cf M Lu l ß 88 do.... 116 49 
// PQYw(((ͥ ↄ VVV ( otek cake ( v 8 1,233 1,441 
MINERAL FUELS AND RELATED MATERIALS 
Coke JJ ⁵ U] ¼t.! .!!! ] ꝝx d ] E 5 ' 802 
Petroleum 
e ß a EE Ud thousand 42-gallon barrels. . 8,584 5,628 
Refinery products: 
Gasoline... — AI oes do.... 8,816 8,166 
K ³ð f ⁰⁰ymm; yd nek cem TL do 840 305 
Distillate ee. — do 1.475 1.871 
Residual fuel oil... 22222. ccc Lace ee ee en ee eee do.... 8,683 , 
Liquefied petroleum gas................. -- clle eee eee eee do 4^ ——— uiu 
Asphalt and bitumen do.... 88 19 
P A⁰ͤÜ·¹wö¹A ͤ ͥͤ mu: ðͤ do 8,856 4,861 


1 From the Central Agency for Public Mobilisation & Statistics. Monthly Bulletin of Foreign Trade. June 


1969, pp. 508. 


Table 3.—United Arab Republic: Imports of major mineral commodities 1 1 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 ~ 


METALS 
Aluminum; odd ² ð Ä V ESREDES di DSWotE 9,027 8,418 
Copper, all rr ⁰⁰ 1,295 
S ⁰omWAAu◻àmmnn... 8 troy ounces.. NA 6,828 
Iron and steel: 
OTR oS ae ee ela MED ACE E 51,874 35,864 
Pig fron and ferroalloyua nns 89,159 95,817 
Seminar ] 8 208,003 188,557 
Leud Rl formes on oe oe ⁰ðꝙydd dd yd y 6,231 719 
T7JJ77;öĩ;—ꝗ— ⁵ .. Scu 76- pound flasks.. NA 116 
Tin all /r, erEELNIK EE Ree cues long tons r 445 475 
Zinc Al r ³ð§i ß eee eee eae ee aces 1,451 5,137 
Oxides, metallic, mainly for paint... ..... LLL c LLL c Lc Lc c ace ee ce cce eee 12 2,978 
NONMETALS 
Asbestos- -oo ß ees os ot a eee LE EM M EE 5,527 3,959 
e t . a ke thousand tons 12 
Clays, mainly MSOs. oor eek ͤ dd ͤ ß E dE 7,748 6,168 
7 ²˙¾5˙ͤ k ᷓꝑyd . x eee NA 1.906 
FG ⁵ðV A 8 NA 1,000 
Fertilizer materials: 
resse. tenore subiit M Le thousand tons.. * 225 411 
z ß d ut et me do.... 41 8 
my; ce o d mnc uM y NA 2 
Pigments, mineral. 2 32050. tices een , e CR E 1,084 1,549 
Pyrite, unroasted..- c lo clo a oe tee ore eens 75, 083 64,658 
Refractory materials, brick. ....-..-----.--.----..------------.---------- 4,180 5,335 
Soda, enustie r loi accu c cas LL d f re ime E Eee NA 15,740 
Stone for construction use, marble... ... 2... Lc cc LLL LLL c eee eee eee 110 /- — — 
Sulfur. e tet de ee ee he ah adeb re E AES r 59,423 51,624 
MINERAL PUELS AND RELATED MATERIALS 
JJEI7 m 0= k 88 thousand tons 480 505 
Petroleum 
6ꝰZJö!!ĩ ˙·:à]à oie h 88 thousand 42-gallon barrels.. 18,417 9,814 
Refinery products: 
)))) ³ÄWö0. eine eens tee do 95 8 
/%0õõ05³560́]ö1r ]oð˙³ ] ³9moꝛꝛ mm ⁊ wr m;. 8 do 584 2,086 
Distillate fuel r eem dcs DE do.... 264 4.185 
Residual fuel oĩvluuuuuu u „„ do 8 : 
III! eect asociada ue acres ere do 422 481 
/) oes et eee kx 8 do.... 10 16 
Totalen ects eps, wee he eae eats mcg m Mec a aa LUE do.... 1,378 6,805 


vised. A Not available. 


i From the Central Agency for Public Mobilisation & Statistics. Monthly Bulletin of Foreign Trade. June 


1969, pp. 508. 
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COMMODITY REVIEW 


METALS 


Aluminum.—In August the U.A.R. and 
U.S.S.R. Governments signed an agreement 
providing credits from the U.S.S.R. for 
construction of a 100,000-ton-per-year alu- 
minum production plant? The plant, 
designed to consume an estimated 1,750 
million kilowatts per year of electric power 
from the Aswan Dam, was scheduled to 
convert alumina, imported chiefly from 
India and Yugoslavia, into aluminum. 
Apparently the plant will be built at Suez 
to facilitate import of alumina and will be 
completed by yearend 1974. 

Gold.— Teams of geologists and mining 
specialists were investigating a number of 
ancient gold mines, principally along the 
Red Sea coast.3 

Iron and Steel.—Expansion of the iron 
and steel complex at Helwan will cost an 
estimated $840 million.“ This amount 
includes the cost of all complementary 
projects such as utilities, rail lines, roads, 
river port facilities, housing, and develop- 
ment of iron ore deposits. The new facili- 
ties were expected to increase steel output 
to 1.5 million tons per year and employ 
about 5,000 new workers. Three Egyptian 
companies will construct the new facilities 
at Helwan in two stages. The first stage was 
scheduled to be completed in mid-1973 
and the second in 1975. 

A ferrosilicon plant of 20,000-ton capac- 
ity was scheduled to be constructed by 
1974 at Aswan, with credits supplied by 
the U.S.S.R. The plant was slated to con- 
sume about 200 million kilowatts per year 
of electric power produced at the Aswan 
Dam. In May, a new wide strip mill 
installed at Helwan by U.S.S.R. technicians 
began operating. The mill has a capacity 
of 300,000 tons per year.5 A paper that 
described the mineralogy, geological his- 
tory, and origin of the Bahariya Oasis iron 
ore deposits was published.e 

Black sands in the Rashecd area of the 
Nile Delta were to be exploited to produce 
iron oxide pigments used in manufacturing 
paints. About 200 persons will be 
employed on the project. 

Tin.—Reportedly high-grade deposits of 
tin ore were discovered in the Aswan 
region and were being evaluated by spe- 
cialists from the United Nations? The 
deposits, located in the Gabel Moweilha 


and Wadi el Gimal regions, were discov- 
ered under a project financed by the 
U.A.R. Government ($1.8 million) and the 
United Nations Development Fund ($1.8 
million) . 

Other Metals—Columbium, molybde- 
num, tungsten, lead, zinc, iron, antimony, 
and titanium minerals were said to be 
present in the Aswan region.9 


NONMETALS 


Cement.—Plans were approved by the 
Government for construction of four 
cement plants with total production capac- 
ity of about 2.5 million tons per year.10 

Fertilizer Materials.—A bed of phos- 
phate rock 9.8 feet thick, containing tbout 
300 million tons of from 48 to 64 percent 
calcium phosphate, was discovered in the 
New Valley near Abu-Tartour by a group 
of Polish mining specialists.11 The Govern- 
ment conducted a detailed study of phos- 
phate resources in the area between Isna 
and Kena.12 Reserves of commercial-grade 
ore near Kena and neighboring areas were 
estimated at about 250 million tons. 
Exploration for phosphate deposits also 
was being carried out near Kusseir on the 
Red Sea and nearby areas. A number of 
phosphate fertilizer plants were scheduled 
for construction with financial support 
from the World Bank, Indian, Kuwaiti, 
and Iranian organizations.18 

The  200,000-ton-per-year granulated 
superphosphate plant of Société Financiére 
et Industrielle de Kafr-el-Zayat was near- 


2 U.S. Interests Section, Cairo. State Department 
Airgram À-71, Aug. 15, 1969, p. 3. 

? Mining Journal (London). U.A.R. V. 274, No. 
7014, Jan. 23, 1970, p. 75. 

4 U.S. Interests Section, Cairo. State Department 
Airgram A-16, Jan. 24, 1970, p. 2. 

5 Metal Bulletin (London). No. 5426, Aug. 22, 
1969, p. 24. 

6 Basta, Emile Z., and Homza I. Amer. El- 
Gidida Iron Ores and Their Origin, Bahariya 
Oasis, Western Desert, U.A.R. Econ. Geol. v. 
64, 1969, pp. 424—444. 

7 The Financial Times (London). Egypt (United 
Arab Republic) Conflict of Priorities. No. 25,034, 
Dec. 22, 1969, p. 18. 

3 Mining Journal (London). Tin in U.A.R. V. 
273, No. 6994, Sept. 5, 1969, p. 206. 

® Work cited in footnote 8. 

10 U.S. Interest Section, Cairo. State Department 
Airgram A-98, Dec. 27, 1969, p. 2. 

11 U.S. Interests Section, Cairo. State Department 
Airgram A-27, Mar. 11, 1970, p. 3. 

2 Mining Journal (London). U.A.R. Mineral 
Resources Development. V. 274, No. 7014, Jan. 
23, 1970, p. 75. 

13 Phosphorus and Potassium. No. 39, January- 
February 1969, pp. 6-7. 


THE MINERAL INDUSTRY OF THE UNITED ARAB REPUBLIC 


ing completion at Assyut. With credits 
from the U.S.S.R., a 120,000-ton-per-year 
elemental phosphorus complex was sched- 
uled for completion by yearend 1974 at 
Sebaiya near the Aswan Dam. A new phos- 
phate rock mine at Abu Shgeili in the 
Western Desert was inaugurated in Janu- 
ary. The mine was expected to 
produce 50,000 tons of ore per year starting 
in 1972 from a deposit estimated at 7 mil- 
lion tons. A paper was published that 
described the phosphate deposits of the 
Quseir to Safaga area and their mode of 
formation.14 

Deposits of potash were discovered in 
Gamsa and the Nile Delta by the Egyptian 
Mining Organization.15 A plant to pro- 
duce 200,000 tons per year of calcium 
ammonium nitrate from coke oven gas was 
expected to be completed at Helwan in 
1969.16 

Salt.—Capacity of the salt works near 
Alexandria was to be increased from 
250,000 tons to about 600,000 tons 
annually.17 


MINERAL FUELS 


Coal and Coke.—Deposits of coal report- 
edly were discovered in the Kharga Oasis, 
Wadi Arabia region.18 The Helwan ferti- 
lizer plant of El Nasr Coke and Heavy 
Chemicals Co. was scheduled to begin 
operating at yearend 1969.19 The plant 
was designed to use coke oven gas to pro- 
duce ammonia. 

Natural Gas.—Phillips Petroleum Co. 
and EGPC struck gas and condensates in a 
discovery well 15 miles northwest of Alex- 
andria in Abu Qir Bay.20 The well found 
two gas-bearing zones (one 49 feet thick 
and the other 92 feet thick) in Miocene 
sands below 8,200 feet. Tests on the lower 
zones gave a daily rate of 13 million cubic 
feet of gas and 300 barrels of 58° gravity 
condensate. Tests also were being con- 
ducted on the upper zone. The Abu Madi 
gasfield of International Egyptian Oil Co. 
will furnish natural gas for extraction of 
ammonia used in the manufacture of 
nitrogen fertilizers in a plant scheduled to 
be built at Talkha. 

Petroleum.—Significant discoveries of 
new crude oil occurrences in the Western 
Desert area and rapidly increasing com- 
mercial production from recently devel- 
oped fields highlighted petroleum activities 
in 1969. Phillips Petroleum Co. struck 
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crude oil in a 10,000-foot discovery well 
located near Faghur.21 The well is only 12 
miles east of the Libyan-Egyptian border, 
giving rise to hopes of finding large pro- 
ducing fields like those in Eastern Libya. 
In January Phillips ceded to the EGPC 
9,264 square miles of its concession area in 
the Western Desert. Pan American U.A.R. 
Co. also was scheduled to cede 25 percent 
of its concession area to the Egyptian 
company. Pan American U. A. R. Oil 
Co. discovered crude oil in a wildcat well 
located near Abu Gharadig, 70 miles 
southwest of El Alamein.22 The well 
tested at a rate of 2,000 barrels daily of 
330 gravity crude at 10,000 feet. Initial 
tests reportedly indicated a promising dis- 
covery. Phillips Petroleum Co. and EGPC 
began developing the Umm Barka field at 
mid-year.23 Plans were made for drilling 
six producing wells, constructing gathering 
facilities, building a  gas-oil separation 
plant, a 50-mile pipeline to the Mediterra- 
nean Sea, and an oil export terminal and 
storage facilities. The field was expected to 
produce at 60,000 barrels per day by late 
1970. 

Production from the oilfield at El Ala- 
mein was scheduled to increase to about 
42,000 barrels per day from 37,000 barrels 
per day upon completion of a stepout well 
on a new northwest-southeast trend.?* The 
well tested at 5,200 barrels per day on a 
48- to 64-inch choke from a depth of 8,628 
feet. The field could produce up to 50,000 
barrels per day eventually. The El Morgan 
field in the Gulf of Suez was expected to 
produce 350,000 barrels per day by early 


M El-Sayed El-Tarabili. Paleogeography, Paleo- 
cology and Genesis of the Phosphatic Sediments 
in the Quseir-Safaga area, U.A.R. Econ. Geol., v. 
64, 1969, pp. 172-182. 

15 Work cited in footnote 3. 

„ Nitrogen. Egypt. No. 57, January-February 
1969, p. 10. 

1: Work cited in footnote 7. 

18 Work cited in footnote 3. 

1 Nitrogen. United Arab Republic. No. 61, 
September-October 1969, p. 7. 

20 Petroleum Intelligence Weekly. Mediterranean 
Find Extends Egvpt's Growing Prospects. V. 8, 
No. 29, July 21, 1969, p. 2. 

21 Oi] and Gas Journal. Phillips Backs Up 
Another Desert Strike. V. 67, No. 31, Aug. 4, 
1969, p. 83. 

22 Petroleum Intelligence Weekly. V. 8, No. 33, 
Aug. 18, 1969, p. 7. 

2 Oil and Gas Journal. Egypt Pushing Develop- 
ment of Three New Fields. V. 67, No. 33, Aug. 
18, 1969, p. 44. 

* Oil and Gas Journal. Egypt's Western Desert 
Hopes Grow. V. 67, No. 21, May 26, 1969, p. 59. 
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1970.25 Increased output will result from 
installation of three new platforms and 
22,000 feet of connecting pipelines. Total 
productive capacity of the entire field 
installation was estimated at 385,000 bar- 
rels per day. 

In August Pan American U.A.R. Oil Co. 
signed an agreement with the Government 
for oil prospecting rights on 10,808 square 
miles of the Nile Valley near Assuit. North 
Sumatra Oil Development Corp. (NOSO- 
DECO), a Japanese firm, offered to 
develop an area off Ras Gharib on the 
Gulf of Suez under a contractor type 
arrangement.26 The company would 
supply all equipment and technology and 
explore and develop the area for a share 
of any crude oil produced. EGPC and 
NOSODECO signed an agreement for 
petroleum exploration in a 38.6-square- 
mile area of the Gulf of Suez near Gareb 
Barib.27 The agreement provided for a 3- 
year prospecting period and for a 15-year 
exploitation. Revenue and profit will be 
split on a ratio of about 75 percent for 
the Egyptian organization and 25 percent 
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for the Japanese company. 

A contract for construction of a 207- 
mile, 42-inch petroleum trunk pipeline was 
signed between the U.A.R. Government 
and an ll-member consortium of Euro- 
pean companies.28 The $175 million line, 
which will be located between Alexandria 
and a site south of Suez, was expected to 
be completed by May 1971. Initial capacity 
of the line will be 800,000 barrels per day 
but will increase to 1.2 million barrels per 
day by early 1972 with installation of new 
pumps and booster facilities. The French 
Government agreed to furnish material 
and scientific equipment for a petroleum 
institutes The Petroleum Institute of 
France will give help on exploration and 
also training of Egyptian nationals. 


% Oil and Gas Journal. Revolutionary Work Ship 
Heads for Suez. V. 67, No. 30, July 28, 1969, pp. 
96-0938. 

3 Petroleum Intelligence Weekly. V. 8, No. 3$, 
Aug. 18, 1969, p. 7. 

7! Chronique des Mines et de la Recherche Min- 
iére. No. 390, February 1970, p. 11. 

2 Oil and Gas Journal. Egypt Lets Contract for 
Sumed Pipeline. V. 67, No. 29, July 21, 1969, 
p. 38. 

9? Petroleum Intelligence Weekly. V. 8, No. 28, 
July 14, 1969, p. 7. 


The Mineral Industry 
of the United Kingdom 


By F. L. Klinger and Roman V. Sondermayer ? 


Overall output of the mining industry 
declined in 1969. This was due mainly to 
a 14-million-ton drop in production of 
coal compared with 1968, along with re- 
duced output of iron ore and construction 
materials. A notable exception was the 
china clay industry, where output and ex- 
ports increased. 

Under the rationalization program in 
the coal-mining industry, more than 50 
collieries were closed during the Year and 
overall productivity increased about 4 per- 
cent. The declines in output of coal and 
iron ore were accompanied by increasing 
imports of crude oil and higher grade iron 
ores, as well as by a marked rise in output 
of natural gas from offshore fields in the 
North Sea. 

In mineral development, several explora- 
tion and development projects were contin- 
ued in the tin-mining districts of Corn- 
wall, shaft- sinking began at one of the 
three potash-mining projects in Yorkshire, 
and an important new plant for recovery 
of fluorspar was under construction in 
Derbyshire. Intensive exploration for oil 
and gas in the North Sea yielded no sig- 
nificant discoveries in 1969, but substantial 
progress was evident in the construction of 
facilities for transport, processing, and dis- 
tribution of natural gas from already-de- 
veloped fields. 

Legislative developments in 1969 and 
early 1970 were expected to greatly assist 
mineral exploration in the United King- 
dom. In Northern Ireland, the Mineral 


Development Act of 1969 centralized own- 
ership of mineral rights in the Ministry of 
Commerce, effective March 1, 1970. Except- 
ing mineral depoists actually being mined 
on March 1, and deposits of aggregate ma- 
terials such as common stone, sand, gravel, 
and clay, the Ministry will have authority 
to issue mining or prospecting licenses for 
any area in the country and can acquire 
land needed for mineral development. In 
Great Britain, responsibility for general pol- 
icy on mineral development was centralized 
in the Ministry of Technology, and an im- 
portant change in the tax laws affecting 
mineral royalities was expected in 1970. In 
1969, mineral royalities received by land- 
owners were treated as income subject to a 
tax rate of approximately 90 percent; the 
proposed changes would materially reduce 
the proportion taxable as income, providing 
greater incentive for royalty agreements. 

In the mineral processing industries, 
there were important developments in alu- 
minum, iron ore, iron and steel, tin, titan- 
ium, cement, and sulfuric acid. Petroleum 
refinery capacity increased to 106 million 
tons annually. In nuclear energy, the coun- 
try's 14th powerplant was completed and 
five more were under construction. 

With an improved trade balance in the 
last half of 1969, the Government reduced 
the import deposit requirement in Decem- 
ber, from 50 percent to 40 percent of the 
value of imported goods. 
~ ! Physical scientist, Bureau of Mines, Washing- 
ton, D.C. 


2 Foreign mineral specialist, Bureau of Mines, 
Washington, D.C. 
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PRODUCTION 


Production indices for mining and 
quarrying and manufacturing branches of 
the mineral industry were as follows 
(1963 = 100) : 


1968 1969 
Moina and quarrying.............- 84.8 80.2 
Many acturing: 

Ferrous metals 111.2 116.2 
Nonferrous metals 110.8 109.3 
Nonmetallic mineral processing. 127.3 127.8 
Chemicals 140.8 149.2 
Coal and petroleum producta.... 126.4 139.8 

All industry... / 119.8 122.9 
Source: Central Statistical Office (London). 


Monthly Digest of Statistics. No. 296, August 1970, 
pp. 44-45. 


In 1969, the lower index for mining and 
quarrying was generated mainly by reduced 
output of coal and iron ore. Overall pro- 
ductivity for coal increased, however, by 
about 4 percent compared with 1968. The 
increased index for ferrous mctals reflects 


gains in output of steel. The reduced index 
for nonferrous metals seems not borne out 
by production statistics, although output 
of copper, nickel, and primary aluminum 
was less than in 1968. The slight increase 
in volume of nonmetallic mineral products 
reflected gains in output of pottery and 
glass; activity in housing and industrial 
construction was lower than in 1968, and 
the output of most building materials de- 
clined. Output of inorganic chemicals and 
fertilizers also declined; gains in the chem- 
ical sector were mainly in organic products 
such as synthetic resins and plastics. There 
was a 10-percent increase in output from 
petroleum refineries, and substantially in- 
creased deliveries of natural gas from the 
North Sea. 

Detailed production data are summarized 
in table 1. 


Table 1.—United Kingdom: Production of mineral commodities 
(Thousand metric tons unless otherwise specified) 


Commodity 1967 1968 1969 
METALS 
Aluminum: 
ß; ͥ—ͤ³·.¹W ww ⅛q oe nc ĩͤ K cce E re eU E 39 88 34 
Secondary- v nos eec ³⁰¹wüꝛmꝛ ³⁰wm mak . 8 r 182 r 190 213 
Cadmium metal, including secondary: metric tons 209 207 235 
Copper, refined: 
Primary (from imported blister 86 50 49 
S 2605 Seen teen oe o ⁊ͤ y k eee Gud LIE t 145 r 161 151 
Iron and steel 
B LU Lu ͥ %» ⁰¹ůAmmr ⁵⁰•md,.,. vw 8 12. 944 r 13,935 12. 300 
Pig iron and blast furnace ferroalloy s 15,395 16.695 16.652 
Steel ingots and castings... sss 24,276 r 25.865 26,845 
Of which alloy steel... 2 222.2222. eee eee eee 1,60 1,900 2,123 
Steel semimanufactures: 
Sections, bars, oda 7,762 8.290 9.032 
Hot-rolled plate sheet and strip 1... 2.2... 2.22 222... L2... 5.314 6. 106 6. 533 
Cold- rolled sheet and strirꝰꝶ 7 3,678 4,013 4,145 
Other, including tubes, tinplate, rails, and castings............ 8,424 8,505 3,708 
Lead: 
1 out put, metal eon tent. metric tons 3.250 8.250 * 8,300 
etal: 
uu f (bullion /d RACIO VET EE 21 32 39 
Refined 1.2.6 ewe m vl ö D ELE mt 8 192 236 260 
Magnesium metal, including secondar 222a 0aaaaaonMonMMMM 4 * 4 
Nickel metal, refined, including ferronickel.................. 2... ....- 39 42 * 40 
Tin: 
Mine tput metal.content. 52. 3520s cess And long tons. . t 1,499 r 1,827 1.649 
etal: 
·¹¹bu⁵æ ⁵ d ³ eee do 23,317 24.933 26.399 
Secondary. occum lubet nera eue E M do.... 2,605 2.829 2.321 
Zine Os ones uec tone Mr a Er 104 143 151 
NONMETALS 
Barite and witherittektk- eee ee 87 26 * 30 
CNC a ce ĩðV(' E ⁰=r: aM Ku a cdm ̃ m 8 r 34 30 e 30 
Cémernt-..-- 1 ² es es ores dep ae x tee a A Ed r 17,581 17,873 17.422 
E111 ³⁰·àſſ ͤ ͥ ͥ ͥ h y 8 * 18,321 19.010 18,617 


See footnotes at end of table. 
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Table 1.—United Kingdom: Production of mineral commodities—Continued 
(Thousand metric tons unless otherwise specified) 
Commodity 1967 1968 1969 
NONMETALS— Continued 
Clays: 
China clay o ue ĩZ?.. ] / ⁰⁰ꝗʒyd y E sei ae r 2,632 * 2,807 2,828 
FFF! ↄ ↄ ee iE LII cum i Li *1,718 1,969 1,923 
Potter's and bless: r 693 740 750 
Other, including clay Shale t 87,663 r 39,823 o 89,000 
lll ⁰ au D. 13 15 * 15 
Feldspar (china tone uuns t 80 81 * 80 
Fertilizers, manufactured: ? 
Nitrogenous (N content dd 733 855 841 
Phosphatic (P*O: content)..........-.-..-_.-------------------- 416 * 441 460 
Other, gross ttt Med EH 2,846 2,982 2,836 
IIC 2 vade ͤ ͤ ͤͤͤõͤõyſĩͤĩð—?¹! ðͤ (ry ð d y a EE eMe 154 t 196 * 200 
Gypsum and enharsasessssss ote oes eases d Ems 4,593 4,789 4,595 
Salt: 
Sis ete nei Geo ⁵ð⅛ð§ . ⁵org?ũ.;Fj 8 708 1,105 1,417 
Brin@e2 ive oe heute tee nein eee ea e lue A ĩð ese ewes 1,413 1,501 1,519 
Other e o malis eenec uen nc ea nee tachi E DER Ee 4,997 5.181 ,082 
Stone, sand and gravel: 
r ↄĩ⅛˙àin ]ðↄéZqd 55 55 
Igneous rock and per lite r 34,220 r 84,072 85,086 
Limestone- «o oie eee ß edad ELI PU aue es r 77,402 r 81,184 82,175 
Sandstone, including ganiste rr r 10,036 * 13,926 13,617 
Slates ve coru Lc ] x LCS pt Gt 8 r 85 78 * 80 
Sand and vel: 
Sand for glassmaking.._............--.---------------- eee * 1,446 1,529 * 1,500 
Other silica sand. ................- "DIPENDE noD 1,138 2,009 NA 
Molding aanddPꝶ . 2. 096 1.383 NA 
Building and concrete sand............ thousand cubic yards 42.266 43,008 42,288 
))))!!! . 8 52, 769 51, 506 49.932 
Strontium mine 7 8 0 
Sulfur elemental, re covered 47 47 NA 
Talc, soapstone, and pyrophyllite.......-_............--.-.--------.- 9 11 * 11 
MINERAL FUELS AND RELATED MATERIALS 
Carbon dk A 8 163 184 198 
Coal: 
, ß Eu uu iesu UE MC MEE: 4.112 8,942 8.691 
Bill“ y 88 170,787 1 162, 744 149,280 
Coke: 
Mf; seen ³ĩð2 8 * 15,567 * 16,5607 16. 853 
%0%000%%%ê æ ff... E LEE r 6,297 4, 667 3.011 
Coke, breeze, coke-oven and gashou gens * 2,954 2,651 2,278 
Fuel briquets, all grades 974 1,040 1,158 
Gas: 
Manufactured[l oo million therms ?.. 3,859 3,809 8.557 
Ji) ² (-w e er E million cubic feet. . 16,664 71,351  À5*178,673 
Petroleum: 
C•ͤöÜͤẽéẽ Me bo cL LE A y r 89 81 77 
Refinery producta: 
Gasoline: 
Aviation and wide cuuhlldgtgudtͥGurn „ 456 437 317 
- Motor. dee —; n ose a 8,964 9,629 DAD 
erosine, including white spirit... ..------------------------ i 
Vee (bio cis ae ee E ne 4.044 4,861 2.897 
Gas and diesel fuel oil.. 2 ...... 222222 eee 14.229 17.144 19.477 
Residual fuel ill““““““ ““ 30.767 34.258 38,264 
Liquefied petroleum gases r 1,026 * 1,038 1,147 
Naphtha and other ſeedstoceekk kl 4.543 5.918 6.094 
Lubricants, including greaa sen 1.011 1.035 1.202 
FFH; ³]. k m y LR Eus ie 57 57 59 
Bitumen ² ↄ ² ⁰ ⁰⁰⁰m:: umts x 1.750 1,753 1,722 
G ðƷUn lw Reg eae Od e Du Eu MA EE i 1.116 1,015 1,009 
rr ³˙Üw . kd bd a Ld ges 67,963 11.045 85. 084 
Refinery fuel and lo 5,565 6,051 . 508 
e Estimate. ' Revised. NA Not available. 


1 Includes coated sheets. 

2 Includes lead refined from imported bullion and secondary lead. 

3 Year ending May 81. 

4 Includes fluorspar recovered from old mine dumps. 

Salt in brine other than for salt making. 

* Gas made at gasworks plus purchased coke-oven and refinery gas. 
11 therm = 100,000 British thermal units. 

® Gross production of which 99.7 percent was sold to consumers. 

* Includes industrial spirit. 
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TRADE 


Trade in mineral commodities in 1969 
continued to account for approximately 20 
percent of the value of all exports and 32 
percent of the value of all imports by the 
United Kingdom. The value of trade in- 
creased about $400 million in both exports 
and imports, and the trade deficit attribut- 
able to mineral commodities remained at 
approximately $2.8 billion. Nonmetallic 
mineral manufactures, nonferrous metals, 
and iron and steel were the principal com- 
modities exported, while fuels (mainly 
crude oil) remained the major import 
group followed by nonferrous metals and 
nonmetallic mineral manufactures. Dia- 
mond accounted for most of the value of 
trade in nonmetallic commodities, and 
was an important element in the leading 
positions of the United States and Belgium 
as buyers, and of the Republic of South 
Africa as seller, in British mineral com- 
modity trade. Canada continued to lead all 
countries in the value of exports to the 
United Kingdom owing to large shipments 
of ores and concentrates of iron, nickel, 


and platinum, and refined nonferrous metals. 

Approximate values of the major min- 
eral commodities traded in 1969 were as 
follows: 


Million dollars 
Export Import 
Petroleum, erude 8 1,610 
Diamond, gem................ 88 791 
Iron and stell 684 ! 627 
lee SN AS a sid CO EDU 263 671 
Gold bullion *. 4 424 526 
RIO Um products . 342 525 
ver an tinum-grou 
metals ! du . p arn Res 209 398 
Aluminum. .................. 67 1262 
Nickel 91 1156 
Lead and zine 55 1168 
JCCͤ ĩðVdd IO ote 65 1109 
1 Inelud ores and concentra 


1 Not included in 
statistics. 


Sources: United Nations Statistical Office (New 
York), and Overseas Trade Accounts of the United 
Kingdom (December 1969). 


mineral 8 trade 


United Kingdom trade in mineral com- 
modities for 1967 and 1968 is detailed in 
tables 2 through 6. 


Table 2.— United Kingdom: Exports ! of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 
METALS 
Aluminum: 
Oxide and hydrox id 22,191 17,128 
Metal, including alloys: 
Uhwrought , ß Gee dete ete eos 22. 224 21.317 
Semimanufacturee s „ 88,054 40,041 
Bismuth metal... en Bet e E CE 8 808 
Chromium m ꝙ«nnsxðĩi ð 649 1.070 
Cobalt oxide and hydroxide..................... kk 195 
Copper metal, including alloys: 
Unwroughto..-2. T ce ate EI 115.123 102.897 
Semimanufactur-ess „„ 11,937 14,339 
Gold metal, unworked or partly worked: 
Bullion, refined............................-.- thousand troy ounces.. 60,360 54,778 
Other, including lee do.... 125 203 
Iron and steel: 
Metal: 
re a xcu c E DL Cod p dep S cuu thousand tons 1.184 918 
Pig iron, ferroalloys, and similar materials. do.... 176 114 
Steel, primary form do.... 892 459 
Semimanufactures: 
Bars, rods, angles, shapes, sections: 
JJ one o ð2. k==— r aate e aeq ia do.... 111 258 
yere RIS ana ra JJ lt E RS o... 263 366 
Angles, shapes, sections 
J/%%)%%[˙( eee crude cui r do.... 806 884 
Light n Asc ß e aD ee Oued. 87 87 
Universals, plates and sheets: 
Universals and heavy plates, uncoated. ............... do 395 392 
Medium plates and sheets, un coated 8 109 T3 
Light plates and sheets, uncoated..................... 0.... 929 977 
Tinned plates and sheets, uncoa tel 8 401 869 
Other coated plates and sheets 9 2. 256 227 
Hoop nd eo eee eo dee el ee do.... 105 103 
Rails and accessories 0.... 162 149 
Wire: rst DE NP ee / ͤ v US ae 0...- 101 124 
Tubes, pipes and fitt ing do.... 873 491 
Castings and forgings, rough............................. Os2c2 20 18 


See footnotes at end of table. 
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Table 2.—United Kingdom: Exports 1 of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS Continued 
Lead: 
DI NEMPE ED c 5.207 5,081 
Metal, including alloys: 
Dohr d. 72.134 102,756 
Semimanufaet ure 1,930 1,940 
Magnesium metal, including alloys, all form 1.139 908 
Nickel metal, including alloys: 
e , ß . nud m ete 30.714 34.014 
Semimanufaet ureee s 9,633 11,728 
Silver and platinum-group metals, including alloys: 

Plat inum-groußgggggggzz er lll. thousand troy ounces. . 1,101 1.233 
J ³ĩoW6Ai. k md E E do 24,564 26,607 
in: 

DEIdelN — Loue wee wee long tons.. 286 855 

Metals, including alloys: 

Unwrougbt.. oo darse ⁰:. ⅛⁰»mb. do 12,406 12,871 
= Semimanufacturee ns do 771 610 
ne: 

Oxide and perox ide r 4,639 5, 684 

Metal, including alloys: 

Unwrought. ß uec cud ud sid Meu e E 10,520 22. 754 
Semimanuflacturee s 4.420 4,594 
Other: 
Ore and concentrate111111uu111uu eee 15.157 * 42,000 
Ash and residues containing nonferrous metals. 84,575 
NONMETALS 
Abrasives, natural, n.e.8. 2 2 2. 2 eee eee ee 4,802 8,952 
Asbestos, crude and waste * 4,459 4,786 
COMOCNG -s se ³ꝛo˙¹m ee ee dci is eee eee thousand tons 332 278 
Clays and clay products (including all refractory brick): 

Crude clays, including china clay and others do.... 2,145 2,298 

Products: 

Refractory (including nonclay brick) do.... 151 171 
None,, 8 do 59 72 
Fertilizer materials, manufactured: 

f . . ey edes tes do 878 845 

Fl; ³ðVO dune EE do.... 56 63 

Other, including potassic_............--.-..----------------- do.... 77 84 

II ³ĩͤ y ³ĩV2 oak bho ↄ A ³ĩðVv] ĩð2y we cee 34.012 86,127 
e f.. LAE ENN? thousand tons 421 483 
Stone, sand and graveo““l „„ do.... 670 1.106 
Strontium minerals (celestite) 22.22.22 LLL lc llle ee eee c... 8,925 5,917 
Other nonmetals, n.e.s.: 

Crude, including quartz, mica, and feldspar............ thousand tons 340 413 

Slag, dross and similar waste, not metal bearing do.... 207 99 

MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural............... 2. cllc cllc Lc lll LL esa srl 6. 735 7.836 
CRIDbON öÄ ⁰́uww-wu r] rð.: h ec ee teas ashe e du a ae 81,728 83,000 
Coal, all grades, including briquets. ...................... thousand tons.. 1,882 2,760 
V o I n lo MI MER ⅛xmw•; -=; Dena a do.... 773 853 
Gas, natural and manufactureeedl „ do.... 12 36 
Petroleum: 

Crude and partly refined. .............. 2... LLL Lll lll ll... do.... 192 834 

Refinery products: 

Gasoline (including natural do.... 1.453 1.341 
Kerosine and jet fſueeeũl“llll L LLL lll lll lll ll. do.... 917 1,089 
Distillate fuel tr do.... 8.870 4.732 
Residual: fuel II. do.... 4.645 6,248 
F/ /ͥͥ ³oð¹à eee ead ͥ ⁰⁰ͥ⁰⁰⁰ ⁰ ²⁰wryr RI LE suus do 544 596 
Mineral jelly and ak 4.656 8,889 
Other, including bitumen and other residues thousand tons. . 241 213 
* Estimate. r Revised. 


! Excludes reexports. 
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Table 3.—United Kingdom: Reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS 
Aluminum metal, including alloys, all form 838 1.500 
Copper metal, including alloys, IJ uu 8,489 8,108 
Lead metal, including alloys, all formmm 2.2.2 eee 8.381 1,644 
ETF ³owAA ⅛ð— y m ern 76-pound flasks. . 8,162 8,513 
Nickel metal, including alloys: 
Unwrought. 2 ee ¹·¹ 1 ee hk ie te ĩ v oiu sla 5. 589 7. 128 
Semimanufaet ure LL LLL cL LLL Lc c lll lll eee ee 478 125 
Tin metal, including alloys, all forms. ........................- long tons 23 21 
Zinc metal, including alloys, all forma 96 694 
MINERAL F UELS AND RELATED MATERIALS 
Petroleum: 
Crude oil... d Snc thousand tons 578 102 
Refinery producta: 
Gasoline (including natural)... )))) 6.645 5. 735 
Kerosine and jet fſuell᷑ l 4.261 NA 
Distillate fuel oil. ...2 2-2 22.222222 2c LLL c LLL ll cc lc ec ssl 6,375 56. 763 
Residual h ˙ ] yy dd ee ⁰yʒ Sue eae 10. 870 30.951 
Fi ð LE E Ue c CE eh 143 NA 
Liquefied gases 3. 579 1.971 


NA Not available. 
Table 4. United Kingdom: Principal destinations of selected 
mineral commodity exports, 1968 
(Thousand metric tons) 


Commodity Quantity 
METALS 
Copper, unwrought, total i Uꝛx LL LLL LL LLL lc lll lll LLL 2l cl cc lc Acer Lr l.l 103 
West Germany . -rnei etcetera icu eur M 28 
C)!) ³ĩ˙¹wm... reward E a yd d mt dA M Sl 17 
0!!! ˙.⁴‚ ˙¹r ] ˙mͤ Dr... k yk fm 8 14 
ff ͤõÜ oo sc ͥ eu ee OU Se aes -·-᷑ y 8 18 
Semimanufactures, tot aalalalallllllllcckak w 74 
ill T 88 12 
T1 ae 6 bak Dee ee Oa d k ——— 6 
Poland e cocum tlt kk y 8 5 
Nein ] o yddzaeeae½daed d m LL MSN 4 
/; cmo qẽ .“]... g» ł G 8 8 
Iron and steel, scrap, tot laaaalaunnnn???ssssd 913 
Ill TE 268 
Su ³ĩðſſͥõ⁰³Ü w aM S UC e t pt EI a vv v ONE IN LEE 219 
E/ em eL Eu eben Lu y yd d 142 
Steel. primary forms, % ⁰³ĩ 459 
FT ae a ON DN, ik uu i G 171 
Fi ae a Ps a etn eo ne Set ee ae Seat hh 126 
Semimanufactures, total... 22222: 2 2222222 LLL eee eee eee ee 3,968 
United States- lolo eec casui i a yd agen n p DU E 833 
!!! õ ue dac eal e e bi gr tcm eei ar dm 8 196 
Sf ³⁵Bäuñꝑ q TT — —U——̃——U—— LE e LT ATE 195 
//%%%ö%õ⁵%⁵5 ʃi]n]mꝙmäꝶꝓꝓ¹u¶ ... cactus 133 
NOFWBY o. Ced e e uto i DIL LE be mvs ts EUN ELE 130 
JJ; oe as Oe th y e cix 111 
se eee VVT 8 90 
Lead ünwrcught. w))... Sear ee we ee a d wt ec iy Ls 103 
West h eo ea ee ³m Seta rd ie cunt Se ned 36 
United States: cs ³ðVAſſ/ ³ ͥͥſ ³ ͥ⁰ͥ⁰ͥſ rt ae i ocean A ts a M A 20 
NONMETALS 
Clays, crude, ̃ . ˙²˙ ů0⁵ yz mtr acs eee eee elie een bee a 2. 298 
I ˙⁰¹AV knn ure ͤ ͤ ⁵³⁵w K mt 8 423 
West. Germany ! dd ⁵ ⁵ ↄ ↄ d aera eaten dae ee 345 
% §Ǘ˙]́]m³ĩ ⅛ð³ ⅛ĩð kd ⁰ͥꝗdv yd ⁰ͥ⁰ꝙęꝶm: yd y ch aM su 235 
7 choc re as ð “mu ng See ers a E EU 232 
REinlihd- ³⁰·àſſͥſ ³ AdAſꝙꝗſ ͥͤ La ĩð . 8 215 
MINERAL FUELS AND RELATED MATERIALS 

C M LA tut Lr rcd AL mu Du EL ue eo pesa cA 2.760 
West Germany on orco ss ome ces ntum a meer ee ĩͤ K ͤ ͤ la 761 
NetherandR. ea 9 dco ed ath Se ea te cee itc A a cee let at oa ore en cnet MR EE 633 
J ͥͥ ͥͥ sud Du aL AUN yꝗſ hy y een 440 
e,, ß ß, x . ea TL 266 
Coke total. ͥͥ f ⅛˙0e ð-ͥ dy dd ⁰ͥ⁰⁰yd OS an i Pay sic uude eal 853 
J) I C TP UNE ENTE ENT 445 
Sweden. ³.wm]. ³ĩ?³à ³ĩð——A— ³ ei E ⁰ym; yd 132 
Petroleum refinery products, tot lll“ h“lwlαlkk.! cll22 cl lll ell lll. 14.222 

. ĩðſ/ſ/ͥ ³ĩðW—.m re ML Le A a M LN LA Ä E REEL ĩ 
Denmark. %6% . Be %/00 ]¾w ³ ³⁰•³Mm. atl eA y Seen Sate E 2.850 
J ] ³¹1ͤt³üüe1ſſſſ ͥ⁰ dd ³⁰ D M Le cn Re, i 1. 580 
/G õõͤõĩ§ĩÜð0ͤſ.. yd ⁰yd hx è ddddd y y e om 1.181 


Including alloys. 
1 Pius reported for countries of destination include small quantities of other unspecified refractory 
minerals. 


THE MINERAL INDUSTRY OF THE UNITED KINGDOM 


Table 5.—United Kingdom: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


See footnotes at end of table. 
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Commodity 1967 1968 
METALS 
Aluminum: 
Bauxite and concentrate thousand tons 459 442 
Metal, including alloys: 
P1111 tee he NM REDIMERE ATUS PORE do.... 14 18 
Ihn secco m Os do.... 808 362 
Semimanufactures............. 2 2 LLL LLL c le c se Lll rs 0.... 31 89 
Bismuth metal, including alloys 
JJJ//Cö%Ü5è )J y v k k . D 340 826 
I Tr "St ⁰ʒt 266 160 
Cadmium metal, including alloys, all forma 1,097 1,268 
Chromite- uon eo d mt ee eta testi = thousand tons.. 100 160 
Cobalt: 
Oxide and hydroxide d 954 955 
Metal, including alloys, all forms. ................... ll. ll lll... 1,635 1,560 
Copper: 
Ore and concentrate. __....--22 22 eee eee eee 52 1,402 
Metal, including alloys 
Scrap NOVEM SR E age re ha Ma aes E ee et ĩ ( ad a Seah eS 2,086 8,058 
Unwrought 
Unrefined. . eruere thousand tons 420 459 
Refined (blister) do.... 81 
I Semimanufacture s 7.255 11,970 
o 
Metal, unworked and partly worked, fine basis: 
Refined... uc o e Ln ed thousand troy ounces. . 83,735 44,637 
Unrefined. ........ None arate ĩðͤ aN ĩðͤâ NOI ORT do.... 821 819 
Iron and steel: 
Ore and concentrate, except roasted pyrite. .......... thousand tons.. 15,781 17,534 
Roasted pyrite. = oss noc e ceo ce — do.... 557 862 
Metal: 
Serap eee ete eee ein derer heen eee ees do.... 8 8 
Pig iron. including cast iron, sponge iron, powder and shot. do 284 241 
Ferroalloys: 
Ferromanganesse LLL cc clc ecl eee do.... 75 67 
MM ⁵ðV/ ͤ y y do- 180 213 
Steel, primary formemaꝛaãaꝓm LLL ccc LL clc lll ll ee eee do.... 809 591 
Semimanufactures: 
rs, rods, angles, shapes, and sections: 
II osos esu rex k dd eo cee do.... 148 155 
Other bara and rod. ......................... l.l... 0... 352 876 
Angles, shapes, and sections do.... 84 36 
Universals, plates and sheets: 
Heavy and medium plates and sheets, uncoated........ do.... 99 177 
Light plates and sheets, uncoated. .................... do.... 884 426 
Other coated plates and sheets do.... 76 74 
Hoop and rr 8 do- 39 63 
öÜÜÜ¹ n. TP ER PENNE do.... 1 8 
Tubes, pipes, and fit t ing do.... 204 258 
TN Castings and forgings, rough............................. do.... 2 2 
Ore and concentrattnun- LLL c cce cL sell reel. do.... 88 60 
Metal, including alloys: 
2338 ane ala eee ae kom ie NEHME MUR RE 2,705 1,914 
Unwrought.-...2 . i ce teeweeee thousand tons 18 218 
Semimanufactures. ........... 2... ccc LL cL LLL cele cec L2 e 2r ll 431 1,022 
Magnesium metal, including alloys: 
r ðZſ ͤ E cee E eee ee 67 481 
Unvrought 555 ²⁵— ᷑!f 8 6.157 6. 186 
Manganese ore and concentrate thousand tons 411 482 
e ß ß igilur. de 76-pound flasks.. 17,637 18,237 
eet enum ore and concentrate 9,126 8,401 
ickel: 
Matte, speiss, and similar materials.. 59,528 59,232 
Metal, including alloys: 
a ß ñ perdu Eu iE EMI e 4.646 4,862 
PV! õõ³˙¹n] ¶ ³ↄZꝛꝛ½½½½½½½. (m 29, 900 81,053 
Semimanufacture s 1.665 1,366 
Platinum-group metals, including alloys, all forms... thousand troy ounces. . 130 158 
Selenium, elemental............ 2 2L LLL Lc llle lc lll eee eee eee 141 159 
Silicon, eſementWWTWWWeeeekkee4. .. * 11,440 14,597 
Silver bullion, fine basia: 
PC. ¹˙·Ü ˙ꝗAAA AAA thousand troy ounces. . 50,575 72,706 
Magens JJ ⁵⁵⁵ ⁵ ⁵ ⁵ ⁵⁵¼0 J NE ak ed och tan eV 88 13,227 53, 171 
Titanium ore and concentrate 
l os wad eee eee ( Ee E thousand tons 254 254 
G ² ² ⁵DDU— : VE RU awl et aie do 17 21 
Tin: 
Ore and concentrate long tons.. 62. 806 67. 805 
Metal, ineluding alloys: 
S ³¹ ] / d sce sue ra E do... 995 1,035 
Unwrought and semimanufacture s. do.... 8,221 9,465 
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Table 5.—United Kingdom: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS—Continued 
Tungsten ore and concentrate. cll eee eee 6,250 6.284 
inc: 
Ore and concentrate thousand tons 262 336 
Metal, including alloys: 
Scrap- oco ³ĩ AAA d ³ĩVWAA ³ðVB ae et ĩðâ2 aed 8,966 8,505 
Uno 8 thousand tons 164 178 
Semimanuſact ureeiei s 604 1.710 
3 ore and concentrattcuMλ̃d-ku- „„ 25,083 49,343 
ther: 
Ores and concentrate_...........-..---.--------.--- thousand tons 117 23 
Ash and residues containing nonferrous metals do.... 92 63 
Base metals, including tungsten, molybdenum, and tantalum.........- 13,910 15,255 
NONMETALS 
Abrasives, natural, excluding diatomite. .................. thousand tons.. 103 80 
Asbestos, hh ERSQEe S des ep DEP E aea do.... 171 179 
Barite and witherite. |... .. 2. 2222 LLL cc cl Ll ll lll ll LLL ll lll. do.... 52 88 
BOPRRE. 2.22225 Soh cee cales ³o· (-( QUEE do.... 15 13 
Cement -. 12.4.22 4 cte eel dd ADIRE 8 do.... 864 330 
Clays and clay products (including all refractory brick): 
Crude clays, 0.6.8: ]ĩ]ĩ]iꝭ⸗ ð Kd ĩðͤ . do 99 1101 
Products: 
Refractory (including nonclay bricks)..................... do.... 54 59 
Nonrefractory sc 2366. 3 oar ee 8 do.... 19 21 
Cryolite and eheliinnnn mele See ee m ox e eek D AUR A 1,558 (1?) 
Diatomite and other infusorial eartbh s thousand tons 41 43 
Feldspar and fluorspar. .... cule recoge recoR ER do.... 112 3 131 
Fertilizer materials: 
Crude: 
Niger do 14 14 
r ß . mau EE Re aee do.... 1,616 1.865 
U n use tue ð ð2 ⁰⁰Z ͤ sec a ĩ gps cid do.... 48 37 
CJ“ ²̃˙¹.ꝛ ²!1 uudñ ͥͥ ³]˙i⁰wñ sc d Is Pere CE E eed do 28 27 
Manufactured: 
/ ⁵²˙¹¹1 ⁰—¹ù⁰üu?⅛˙ esu ]² ie DLE do 896 880 
, DR ema qued Eae mE ad e e do.... 91 75 
PotassiC 1o ccc P LEE I LL LE LA do.... 768 810 
Other, including mixed. ...................... lll ll ll... do.... 285 815 
Graphite, natural... ce cee ace e dS dde ß 8 8,638 10,244 
Gypsum and plasters. _......-_...-.--.-------.--------- thousand tons 146 191 
ahl, é do 62 76 
Mica, crude, including splittings and waste do.... 9 18 
Pigments, mineral, crude, natural..._.......-.._--.--------------------- 5.277 NA 
Pyrite (gross weight) J. ͤĩĩ³ðißvd 8 thousand tons 251 220 
Salt cut ĩ ] ] ] AA ͥ ˖GkꝗB— ——...f ˙ͤ . y do 37 83 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly workeeeeadgddd ll... .. do.... 84 81 
Worked tco ei ] ͤ æè I bed wu Iu e AVI exu etate du uus do.... 28 28 
Derr ete een eae ⁰ ee MD E do.... 22 
Gravel and crushed rock._...-..---.-----_------------------ do.... 183 * 432 
Quartz and Quartzsite: o ci eee Ube mE im pcacm a x wes RE E do.... 9 
Sand, excluding metal bearing do.... 204 212 
Sulfur, enn. AE do.... 731 791 
Talc, steatite, soapstone, and pyrophyllite..-.---------------------- do 51 51 
Other nonmetals, n. e. s.: 
Crude- ͥ rtkdddd ð⁰ſ s ME CIE do 310 347 
Slag, dross, and similar waste, not metal bearing 0 25 NA 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural.......-.....-...-...--------------- do.... 69 66 
aden ⅛ð D lbs do 12 15 
Coal and coke, including briquetnnn gts „ do.... 70 71 
Gas, natural and manufactured__........--.-.--.------.--------- do.... 977 1,095 
Petroleum: 
Crude and partly refineſwdwll „ do.... 74,641 83,014 
Refinery producta: 
Gasoline (including natural). j do 4.799 4.748 
Kerosine and jet fuel do 5,390 5. 837 
Distillate fuel oilbbbb 2222-2 22s cl cll lll lll. do.... 4,478 8,554 
Residual fuel oil... 2... 22222222 22-2 lll L2 l2l l.l ll. do.... 8,607 7,207 
Lubricants 4-222 / ↄ˙ſſͥ awe ae ew do.... 650 640 
Mineral jelly and aa do.... 201 189 
Other, including petroleum cohk ee do.... 85 * 75 


e Estimate. r Revised. NA Not available. 
1 Includes andalusite, kyanite, etc. 

2 Included in feldspar and fluorspar. 

3 Includes nepheline syenite. 


* Estimate. 
! Including alloys. 
1 As reported by source countries. 
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Table 6.— United Kingdom: Principal sources of selected 
mineral commodity imports, 1968 
(Thousand metric tons unless otherwise specified) 
Commodity Quantity Commodity Quantity 
METALS METAL8—Continued 
AI : Mercury —Continued 
Bauxite, total.................... 442 Spain 76-pound flasks.. 1.621 
Ghana........................ 210 Tin ore and concentrate, total. long tons.. 67,805 
EG ooo eoo o 8 98 3 J3ͤ ĩðVyvuu aaa Sa ie Osise 47 
Metal, unwrought, total 114. 362 
FOREN a Ties lee) ere NOISE 146 88 concentrate, totalll 836 
J (V 121 All auos Lr 179 
Copper, unwrought, all forms, total 14. TH Unwroughi, fotal!.. s occ 8 s 
((( 106 Bulgaria 337% 8 14 
Silver, unrefined and refined NONMETALS 
value, thousands... $278,184 Fertilizer materials 
Trucial states, Muscat and Oman Crude phosphates, total............ 1,865 
do.... $87,997 n % é 275 
8 States do 7,858 U at V 161 
LO bd 8 do.... 6,109 J ͤ y dp 143 
Mera JC ͤ ALIE do 0,151 Manufactured, aio total........ 810 
JJV 39.1718 East Germany) 217 
Iron and steel: Canada UE a ĩ NOM E 186 
Iron ore, total..................... 17.534 France... c e SL 139 
Sweden 4,584 Sulfur, elemental, total. ................ 791 
Canada............-..-----..- 3.347 Mexico. 02 ee eee 311 
Mauritania 1.875 Francge 99 288 
Venezuela..................... 1,695 United States 114 
n CES 1,499 MINERAL FUBLS AND RELATED MATERIALS 
Steel, primary forms, total. ......... 691 Petroleum: 
S oi o esas Bee 131 Crude, total.. 83,014 
Spain.........--.------------- 106 VVV ( 21.921 
Semimanufactures, totalll 1,575 Kuwait). 2.0.2 22.2) 0246. 2cc55u5 18,491 
Netherlands..........-..--..-. 202 Iran o ĩͤᷣͤ T0 8 9,611 
weden 189 Saudi |! mE Rp 9,065 
West Germany. ............... 188 Refinery products, total. ........... * 22,250 
Be e 1588 It eol s zo b. 4,674 
NOFWSY /// ⁰ ² AA euer 132 Netherlands. 4.221 
)%%%%FCC!ͤ een 95 OO E oe eee tie 2,721 
M „ total 2 76-pound flasks.. 18,287 Spain — o ee ee ee 1,776 
CA do 1 enezuel a 1,196 
Yugoslavia.................. do.... 8,301 Beigium-Luxenibourg 5 1,205 


COMMODITY REVIEW 


METALS 


Aluminum.—The British Aluminium Co., 
Ltd. (BACO), Alcan Aluminium Ltd., and 
Anglesey Aluminium Ltd. continued con- 
struction of aluminum smelters in 1969. 
All three plants were expected to be in 
production in 1971. Annual output capaci- 
ties of the BACO and Anglesey plants, at 
Invergordon and Holyhead, respectively, 
will be 100,000 tons each; capacity of the 
Alcan plant at Lynemouth will be 60,000 
tons in 1971 and 120,000 tons in 1974. The 
Anglesey company is owned 40 percent by 
Kaiser Aluminum & Chemical Corp., 33 
percent by Rio Tinto Zinc Corp. Ltd. 
(RTZ), and the remainder by British In- 
sulated Callenders Cables Ltd. (BICC) . 

The only primary aluminum smelters 
operating in 1969 were BACO plants at 
Lochaber and Kinlochleven, with nominal 
annual output capacities of 25,000 tons 


and 10,000 tons, respectively. Most British 
requirements for aluminum continued to 
be supplied by imports, largely from Nor- 
way and Canada. Imports of ingot, semi- 
manufactures, and scrap totaled 417,000 
tons in 1969 (415,000 tons in 1968). Ex- 
ports were virtually unchanged from the 
1968 level. 


Imports of bauxite increased to 478,000 
tons in 1969. The major suppliers contin- 
ued to be Ghana (273,000 tons), Greece 
(75,000 tons), and France (71,000 tons). 
Most of the bauxite was processed in alu- 
mina plants of BACO located at Burntis- 
land (Fife) and Newport (Monmouth- 
shire) . rihydrate ore (mainly from 
Ghana) is processed at Burntisland, while 
the Newport plant processes both monohy- 
drate and trihydrate ores. The two plants 
had a combined annual production capac- 
ity of about 150,000 tons of alumina. 
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Output of secondary aluminum (not in- 
cluding content of primary metal) was 
slightly less than 210,000 tons in 1969 
(188,000 tons in 1968). Despatches of un- 
wrought metal to consumers included 
396,000 tons of primary aluminum and 
226,000 tons of secondary metal. Despatches 
of semifabricated aluminum were estimated 
at 497,000 tons. 

Approximate consumption of aluminum 
in the United Kingdom (as indicated by 
despatches) in 1968 was 439,500 tons, dis- 
tributed by end use as follows: 


Consump- Percent 
Consuming sector tion of home 
(thousand market 
tons) 
Transport vehicles. 135.8 30.7 
Engineering (mechanical 

and electrical) 91.6 20.8 
Domestic and office appli- 

ANCER.. aoi cu ccc kee 47.7 11.0 
Packaging 36.7 8.4 
Building and construction. . 36.4 8.3 
Metals production 15.9 3.6 
Chemicals, food, agriculture 10.4 2.4 
Other. Foc ced aec Is 65.5 14.8 

Total. iil 439.5 100.0 


Source: Aluminium (Duesseldorf). V. 46, No. 1 
January 1970, p. 41. 


Alcoa (Great Britain) Ltd. owned 75 
percent by Aluminum Co. of America and 
25 percent by Elkem A/S of Norway, was 
planning to build a “major rolling mill 
complex" for light-gage, hot- and cold- 
rolled sheet (primarily canstock). Neither 
site nor capacity of the plant was an- 
nounced, but a possible location was adja- 
cent to the company's semimanufacturing 
plant at Waunarlwydd, Wales. 

A merger between Alcan Industries Ltd. 
and James Booth Aluminium, Ltd. was an- 
nounced at yearend. The new company, 
Alcan Booth Industries Ltd., had a pro- 
ductive capacity of about 130,000 tons of 
aluminum semimanufactures annually, re- 
portedly the largest in the United King- 
dom (the productive capacity of BACO 
was about 100,000 tons annually). Alcan 
owned 75 percent of the new company, 
and 25 percent was owned by Kaiser Alu- 
minum & Chemical Corp. Alcan had ac- 
quired a 50-percent interest in the Booth 
firm in late 1968. Sales of aluminum by 
Alcan in the United Kingdom  totaled 
191.000 tons in 1969, compared with 
174,000 tons in 1968. 

Copper.—Production, trade, and con- 
sumption of copper, which in the United 
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Kingdom is based almost entirely on im- 
ported metal, was largely unchanged from 
1968 levels. The share of electrolytic cop- 
per in production of refined copper rose to 
40 percent in 1969, compared with about 
27 percent in the previous 3 years. Produc- 
tion of copper and alloy semimanufactures 
increased 1.8 percent to 738,000 tons and 
exports rose 14 percent to 85,000 tons. 
Exports of unwrought copper to the 
United States declined to almost zero in 
1969, while exports to mainland China in- 
creased by more than 20,000 tons. 

Total consumption of copper in the 
United Kingdom increased 1.5 percent to 
685,000 tons, of which 80 percent was pri- 
mary and secondary refined metal and 20 
percent was copper in scrap. 

Gold.—A prospecting license for gold 
was obtained by Geochemical Re-Mining 
Ltd. in the Dolgelly area of North Wales. 
The area includes the St. David's and 
Gwynfynydd (Gwyn) mines (last worked in 
1965 and 1916, respectively) which pro- 
duced about 116,000 ounces of gold during 
1844-1957. Average gold content of ore 
mined in the district was about 0.45 ounce 
per ton. 

Iron Ore.—The decline in output of 
iron ore in 1969 was due mainly to a 14- 
percent drop in production from the Nor- 
thamptonshire ironstone field between Lin- 
coln and Towcester. Northamptonshire ore, 
averaging about 31 percent iron provided 
about 60 percent of the national output, 
while the Frodingham ironstone (about 21 
percent iron) of North Lincolnshire pro- 
vided most of the remainder. These ores 
consist mainly of chamosite and geothite. 
Output of hematite ore (about 49 percent 
iron) from Cumberland and South Wales 
(Glamorgan) continued to decline, to a 
total of 285,000 tons in 1969. Ninety-one 
percent of all iron ore mined in 1969 was 
produced from open pits. 

Imports of higher grade foreign ores 
continued to rise, to 18.5 million tons in 
1969. Sweden and Canada remained the 
principal suppliers. Imports from Norway 
rose to 2 million tons, twice the quantity 
reported for 1968. Consumption of iron 
ore for ironmaking totaled 30.1 million 
metric tons, supplied 41 percent by domes- 
tic ores and 59 percent by imports. 

The United Kingdom's first deep-water 
iron ore terminal was completed at Port 
Talbot in late 1969. The $48 million ter- 
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minal can accommodate ships of 100,000 
deadweight tons. Construction of two more 
terminals, a $27 million facility at Im- 
mingham on the Humber estuary and a 
$36 million installation on the Tees, were 
scheduled for completion in 1972. The lat- 
ter two terminals are expected to accommo- 
date 100,000-ton ships, with facilities for 
200,000-ton vessels eventually to be built at 
Teesside. Construction of a fourth termi- 
nal, a $31 million installation at Hunter- 
ston on the Clyde River in Scotland, may 
be built to supply steelworks of the Brit- 
ish Steel Corp. (BSC)'s Scottish and 
Northwest Group. The Immingham termi- 
nal, to be operated by BSC, the National 
Coal Board, and the British Transport 
Dock Board, is expected to permit annual 
imports of 6 million tons of iron ore and 
exports of 3 million tons of coal. The 
Teesside facility is designed to handle 
imports of 10 million tons of ore an- 
nually, although anticipated requirements 
were expected to be about 7 million tons. 

Iron and Steel.—Unexpectedly low out- 
put of iron and steel and strong domestic 
demand led to a 6-percent drop in steel 
exports and an 8-percent rise in steel im- 
ports in 1969, Net exports of scrap were 
650,000 tons less than in 1968. Home con- 
sumption of steel rose to an estimated 24. 
million tons (ingot equivalent), about 5 
percent more than in 1968. 

Output of metal was about 750,000 tons 
less than expected in 1969, owing to labor 
disputes. The principal work stoppage oc- 
curred at the Port Talbot works of the 
BSC, where a loss in production of about 
260,000 tons of steel was sustained during 
a strike of 1,300 blast furnacemen from 
june 27 to August 24. The main problem, 
involving recognition of unions represent- 
ing staff workers in the industry, was at 
least partly resolved, and good progress 
was reported in negotiations of productivity 
agreements with other unions (especially 
the Iron and Steel Trades Confederation) 
so that a high level of steel production— 
about 28 million tons—was expected in 
1970. BSC accounts for about 90 percent of 
the national output of iron and steel. 

A serious problem was the low level of 
domestic steel prices. This was partly re- 
sponsible for a $50 million deficit sus- 
tained by BSC in 1969 despite a trade sur- 
plus of over $200 million. Two price 
increases, averaging about 5 percent in 
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June and 1.75 percent in November, were 
allowed in 1969. An additional increase was 
likely at yearend, since home prices were 
still substantially below those in European 
Economic Community (EEC) and Ameri- 
can markets. 


BSC continued programs to increase pro- 
ductivity in the steel industry. Proposals to 
rationalize or cease operations at 30 separ- 
ate works, involving a total reduction of 
12,000 jobs, were made by the corporation 
during the year. At the same time, BSC 
continued to invest heavily in new plants, 
particularly in oxygen steelworks, as part 
of its objective to raise annual productive 
capacity to about 32 million tons of steel 
in 1973 compared with about 26 million 
tons in 1969. Total planned investment 
during 1969-75 was more than $2,000 mil- 
lion. 


Major plant developments in 1969 in- 
cluded installation of two 300-ton Linz- 
Donawitz (LD) converters at the Port 
Talbot works, and near completion of the 
new LD works at Lackenby, with two 240- 
ton converters installed and a third one 
planned. Production at Lackenby was ex- 
pected to start in 1970, with an annual 
output capacity of 2 million tons of steel. 
At the Scunthorpe works, three 300-ton LD 
converters are scheduled to replace all 
steelmaking at the Appleby-Frodingham 
and Redbourne divisions. By 1973, a third 
LD converter will be added to the Raven- 
scraig works in Scotland and three 165-ton 
converters will replace existing steelmaking 
vessels at the Spencer works in Wales. Ex- 
cluding new capacity installed at Port Tal- 
bot, these projects will increase LD capacity 
in the United Kingdom by 6.6 million tons 
annually. BSC also planned to gradually 
eliminate crude steel production at Ebbw 
Vale, while expanding the works’ rolling 
capacity to 1.56 million tons annually. BSC 
hoped to concentrate crude steel produc- 
tion at Port Talbot, Scunthorpe, and Tees- 
side. A fourth center may be selected in 
the Midlands for production of electric 
furnace steel. 


Most crude steel (52.8 percent) was made 
in open hearth furnaces, but the shares 
produced by oxygen converters (28.8 per- 
cent) and electric furnaces (18.4 percent) 
continued to rise. Output by process in 
1969 is summarized in the following tabu- 
lation: 
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Production 
Process (thousand 
metric tons) 
Open hearth.....................- 14,175 
Converter: 
Kaldo. ...iiliillWecxzue Ax 755 
I/ pr 5,965 
Other. test 1,010 
Electric: 
APG ones tho a 4,808 
Induction...............-.... 132 
OCG) Jose ote x oils aie 26,845 
Source: Iron and Steel Industry (London). 


Monthly Statistics. V. 15, No. 7, July 1970, table 11. 


In other developments, the country's first 
argon-oxygen converter will be installed by 
1971 by Spartan Stcel Alloys, Ltd. at Bir- 
mingham. The Spartan company, a pro- 
ducer of stainless steel (13,000 tons in 1969), 
expects to increase output by 50 to 100 per- 
cent. A $20 million electric steelworks, to be 
completed in 1971, will be built in Kent by 
Sheerness Iron and Steel Co. Ltd. On Au- 
gust 4, 1969, BSC began transporting hot 
metal from Teesside to the Consett Works, 
a distance of 63 miles: it was the first time 
hot metal had been transported for any 
appreciable distance in the United King- 
dom. 

Lead and Zinc.—No lead or zinc mines 
were known to be operating in 1969. Out- 
put of lead concentrates was mainly a by- 
product of fluorspar mining in Derbyshire. 
Exploration and development underway at 
old mines in North Wales and the Lake 
District may result in some production in 
the near future. 

Domestic output and consumption of 
both metals continued to be based largely 
on imports of concentrates and metal and 
on recovery of meta] from secondary sources. 
The principal producer of primary metal 
was the Imperial Smelting Corp. Ltd. at 
Avonmouth, a subsidiary of RTZ, which 
produced 111,000 tons of slab zinc and 
40.000 tons of lead bullion in 1968. The 
largest refiner of crude lead was Britannia 
Lead Co. Ltd., a wholly owned subsidiary of 
Mount Isa Mines Ltd. of Australia, whose 
works at Northfleet, Kent, had a processing 
capacity of 140,000 tons annually. 

Imports of lead in 1969 rose to 71,000 
tons of concentrates and 230,000 tons of 
metal including alloys. Australia supplied 
25 percent of the concentrate and 75 per- 
cent of the metal. Imports of zinc concen- 
trates (334,000 tons) and metal (163,000 
tons) were slightly below 1968 levels; Aus- 
tralia supplied 57 percent of the concen- 
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trate, while Canada continued to supply 
about 60 percent of the metal. Exports of 
lead increased by 40 percent compared with 
1968, while exports of zinc declined by 15 
percent. 

Total consumption of lead dropped to 
367,000 tons in 1969, continuing a decline 
started in 1965, while that of zinc rose to 
about 382,000 tons, approximately the 1964 
level. These figures include 275,000 tons of 
refined lead and 288,000 tons of slab zinc. 

The principal end uses of lead and zinc 
in 1969, in percent of total consumption, 
follow: 


End use Percent 

Lead: 
Bat terieenss 27.0 
Cw led cose. ĩð Shee wea 18.1 
Rolled and extruded ii. 18.9 
Tetraethyl.2%. ste eee sine nn 10.8 
All others 25.2 
Tütal.- e oct bento toe eos 100.0 

Zinc: 

TASE Uc Bide orare ot ane ee 30.4 
Galvanizing..................... 25.8 
Die-casting alloys...............- 20.2 
All others. ........... 2. L ee 23.6 

VCC 100. 0 


1 Including shot. 


Source: World Metal Statistics (London). V. 23, 
No. 7, September 1970. 


Tin.—The slight rise in output of mine 
tin in 1969 was due mainly to a 20-percent 
increase reported for Geevor Tin Mines, 
Ltd. in Cornwall. The Geevor company 
processed about 90,000 tons of ore in 1969, 
compared with 110,000 tons processed by 
South Crofty, Ltd., the other major Cor- 
nish producer. Output of tin concentrates 
by South Crofty dropped slightly to 1,114 
tons (1,148 tons in 1968), while Geevor 
produced 1,008 tons (824 tons in 1968) . 

The remaining production was largely 
recovered from old mine tailings. At Ros- 
croggan, Cornish Tin Smelting Co. Ltd. re- 
covered 283 tons of tin concentrate from 
62.000 tons of tailings, and near Truro, 
Hydraulic Tin Ltd. recovered an unsped- 
fied quantity of concentrate from about 
100,000 tons of material. 

Exploration and development work was 
continued at several locations in Cornwall. 
Diamond drill samples of a tin-tungsten 
prospect, being explored by International 
Mine Services on the Cornwall- Devon bor- 
der, reportedly averaged 0.74 percent tung- 
sten and less than 1 percent tin. At the 
Pendarves property, Camborne Tin Mines 
Ltd. completed 3,000 feet of underground 
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development work at depths between 450 
and 756 feet; sampling indicated an aver- 
age ore grade of 0.96 percent tin over a 
vein width of 5 feet. At the Mount Welling- 
ton property, Cornwall Tin and Mining 
Corp. began sinking a 15-foot-diameter, 600- 
foot shaft; plans were to complete the 
shaft in 1970 and begin 3,000 feet of drift- 
ing on the vein at the 550-foot level; sam- 
ples obtained from this work will deter- 
mine whether the company will launch a 
$6 million program to develop a mine and 
mill. Geevor Tin Mines Ltd. increased 
proved ore reserves to 225,000 tons averag- 
ing about 1.1 percent tin. South Crofty, 
Ltd., was engaged in a $1.6 million project 
designed to double production capacity to 
900 tons of ore per day in 1971. In a $14.4 
million development west of Truro, Wheal 
Jane Ltd., a subsidiary of Consolidated Gold 
Fields, Ltd., began construction of "The 
Janes" mine and mill, with completion 
scheduled for mid-1971. Output of the mine 
will be 150,000 tons of ore annually; ore 
reserves were reported to be 5 million tons 
averaging 1.25 percent tin. 

There were significant developments in 
the United Kingdom's primary tin-smelt- 
ing industry. Williams Harvey and Co., 
Ltd. completed an $8.4 million plant at 
Kirkby, Lancashire. Processing capacity of 
the smelter, which can handle several types 
of ore, was 20,000 to 25,000 metric tons of 
primary tin. At North Ferriby, Yorkshire, 
Capper Pass and Son Ltd. was investing 
$17.4 million to double the capacity of its 
Melton works by 1975. Current annual ca- 
pacity in metric tons was 10,000 tons of 
ore and 8,000 tons of primary tin. The 
first stage of the expansion project, involv- 
ing 60 percent of the total investment, was 
scheduled for completion in 1970. The 
Capper Pass company was a subsidiary of 
RTZ. 


Imports of tin concentrates rose to 
76,000 tons in 1969, with 88 percent com- 
ing from Bolivia. Exports of metal in- 
creased to 17,275 tons, 28 percent above 
the 1968 level. 


Titanium.—Two plants for production 
of titanium dioxide by the chloride process 
were under construction in 1969. The 
plants included a 40,000-ton-per-year unit 
at Stallingborough for Laporte Industries 
(Holdings) Ltd., and a 30,000-ton-per-year 
unit at Greatham for British Titan Prod- 
ucts Co. Ltd. (BTP). Both plants were 
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scheduled for completion in 1970. The new 
facilities will raise the companies’ annual 
output capacity for titanium dioxide (via 
sulfate and chloride processes) to 95,000 
tons for Laporte and to 250,000 tons for 
BTP. 

Imports of titanium ores and concen- 
trates by the United Kingdom in 1969 in- 
creased to 260,000 tons of ilmenite and 
45,000 tons of rutile and other minerals. 

Production of titanium sponge from tita- 
nium tetrachloride was continued at Wil- 
ton, Yorkshire, by the Mond division of 
Imperial Chemical Industries, Ltd. (ICI). 
Output capacity, which was about 3,000 
tons annually in 1968, may have increased 
in 1969. Imperial Metal Industries Ltd. 
(IMI), which is reported to have Europe's 
largest facility for melting and fabricating 
titanium at Wilton near Birmingham, in- 
creased output capacity of the Kynoch works 
to 5,250 tons of titanium annually. Melting 
capacity of IMI was 5,500 ingot-tons in 
1968. IMI, a subsidiary of ICI, is supplied 
with titanium sponge from Wilton. 


NONMETALS 


Barite and Witherite.—Output of barite 
in 1969 came mostly from the Muirshiel 
mine operated by RTZ in Renfrewshire, 
Scotland, and from the Glebe fluorspar 
mine in Derbyshire (see Fluorspar). An 
estimated 6,00Q tons was produced by the 
Closehouse mine in the Northern Pen- 
nines. The Muirshiel mine was expected to 
close in the near future. 

In Northumberland, the Settlingstones 
witherite mine was closed in March 1969. 
Originally worked for galena, the mine had 
been worked almost solely for witherite 
since 1873 and had provided most of the 
world’s supply. Production of witherite in 
the United Kingdom in 1968 was about 
5,000 tons. 

Celestite.—Bristol Mineral Co., the sole 
producer of celestite in the United King- 
dom, was acquired in 1969 by English 
China Clays Ltd. The move was expected 
to improve competitiveness of British celes- 
tite on the international market, owing to 
the processing experience, marketing facili- 
ties, and financial position of the purchas- 
ing company. Increasing competition was 
evidenced in 1969 by rising production in 
Mexico and Spain and development of 
large deposits in Canada. British exports 
of celestite to the U.S. market (principally 
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to E.I. du Pont de Nemours & Co., Inc.) 
dropped about 9 percent in 1969 (to 3,764 
tons), although U.S. imports (about 24,000 
tons) were twice the level of 1968. 

All celestite production was obtained 
from deposits near Yate in south Glouces- 
tershire. Minimum reserves were estimated 
at 150,000 tons. 

Cement and Other Construction Mate- 
rials.—A major new cement works was 
under construction at Northfleet, Kent. 
The works, to be completed in 1971, will 
include six kilns with an aggregate produc- 
tion capacity of 4 million tons annually. 
Principal raw material for the works will 
be chalk, quarried at Swanscombe $ miles 
from Northfleet, and clay quarried at Ock- 
enden, 7 miles from Swanscombe. The clay 
will be transported by pipeline under the 
Thames River to Swanscombe, where 
chalk-and-clay slurry will be prepared and 
piped to the works at Northfleet. Operating 
company is the Blue Circle Group of Asso- 
ciated Portland Cement Manufacturers 
Lid. 

Production capacity for cement in the 
United Kingdom at yearend 1969 was esti- 
mated at 20.5 million tons annually.3 

Sand and Gravel.—Exploitation of off. 
shore resources of sand and gravel con- 
tinued to increase in 1969. Marine-dredged 
sand and gravel was estimated to account 
for at least 10 percent of the national out- 
put, and constituted as much as 25 percent 
of the supply in the London area and 60 
percent in places along the south coast. The 
Bristol Channel and the estuaries of the 
Thames and Mersey Rivers are important 
sources of sand. 

A new marine aggregate plant was com- 
missioned in northeast England in 1969, at 
Gateshead in the Newcastle area. The 
plant will apparently process aggregate 
dredged from the Humber estuary, about 
100 miles to the south. The operating com- 
pany was Alan S. Denniff Ltd., a subsidiary 
of the Steetly Co. which operates marine 
aggregate plants at Southhampton and New- 
haven on the south coast. 

On the Thames estuary, a $2 million 
marine aggregate plant was under con- 
struction by Associated Fisheries Ltd. at 
Cliffe, Kent. Among other developments, 
Amey Marine Ltd. contracted to supply a 
Dutch firm with 500,000 tons of dredged 
gravel per year for 10 years. 

Clays.—The United Kingdom remained 
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the world’s leading exporter of clay in 
1969. Exports increased about 13 percent 
compared with 1968, to 2.6 million tons 
valued at $62 million. China clay was the 
principal commodity, accounting for 80 to 
85 percent of domestic output and exports; 
it was also the most valuable crude mate- 
rial commodity exported by the United 
Kingdom and accounted for 70 percent of 
the value of all exports of nonmetallic 
minerals. 

Exports of china clay increased for the 
eighth consecutive year; 2.13 million tons 
was shipped in 1969 compared with 1.12 
million tons in 1962. Exports to Common 
Market countries accounted for 53 percent 
of the total. Compared with 1968, the larg- 
est increases went to West Germany, Fin- 
land, and Canada, while shipments to the 
United States declined by 18 percent. Ex- 
ports of ball clay in 1969 (415,000 tons) 
were 14 percent more than in 1968, while 
exports of other clays (57,000 tons) were 
essentially unchanged. An important part 
of the increasing demand for British clay 
in domestic and foreign markets came 
from papermaking industries. 

Total output of clay (not including fire- 
clay or clay shale) in 1969 was estimated 
at 3.7 million tons, almost all of which 
was mined open-cast in Cornwall and 
Devon. Increasing mechanization of quar- 
ries and processing operations has raised 
overall! productivity by nearly 40 percent 
since 1965. English China Clays Ltd., 
which accounted for about 90 percent of 
total output, was investing $24 million in 
expansion of productive capacity. 

Fluorspar.—Discovery of a promising de- 
posit of fluorspar in Derbyshire was an- 
nounced by Deepwood Mining Co. in late 
1969. The deposit, located 6 miles north- 
west of Bakewell, was reported to contain 
over 50 percent CaFz and to be minable by 
open pit. Reserves were not specificd. The 
company currently produces about 20,000 
tons of fluorspar annually from four de- 
posits in the vicinity. 

A mill for production of up to 80,000 
tons of acid-grade fluorspar annually was 
being built by C. E. Giulini (Derbyshire) 
Ltd. at the former Hopton works of Mag- 
nesium Elektron Ltd. Feed for the mill 
will come from dumps and tailings of old 


3 Organization for Economic Cooperation and 
Development (OECD). Draft Statistical Report on 
the Cement Industry in 1969 (Annexes). Paris, 
June 22, 1970, document DIE/I/CI/70.14. 
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lead mining properties, supplemented by 
other materials for which contracts have 
been negotiated. Byproducts of the opera- 
tion will include barite and concentrates of 
lead and zinc. Initial production was ex- 
pected in 1970. The mill is the largest con- 
centrating plant for acid-grade fluorspar 
to be built since 1965, when the Cavendish 
mill in Stoney Middleton was completed by 
Laporte Industries Ltd. 

The Laporte Company's Glebe mine in 
Derbyshire was probably the largest single 
producer of fluorspar in 1969. Planned 
output for the year included approxi- 
mately 94,000 tons of acid-grade fluorspar 
and 36,000 toms of metallurgical-grade 
fluorspar, plus 10,000 tons of barite and 
3,800 tons of lead concentrates. The com- 
pany continued development of the Sallet 
Hole mine, which is planned to replace 
Glebe as the major producer. 

In Durham, annual production of fluor- 
spar at the Blackdene mine will be in- 
creased from 7,500 tons to 20,000 tons 
when a new haulage level is completed. 
The mine is operated by United Steel Com- 
panies Ltd., a member of the BSC group. 
The new Redburn mine, operated by 
Weardale Lead Co., Ltd. (subsidiary of 
ICI), was producing fluorspar at the rate 
of 25,000 to 30,000 tons annually, including 
acid and metallurgical grades. 

Gypsum and Anhydrite.—A record pro- 
duction of gypsum was achieved in 1969, 
while output of anhydrite declined to the 
level of 1966. A further decline in anhy- 
drite production was expected by 1972, as 
ICI planned to close three anhydrite-based 
sulfuric acid plants at the Billingham 
works in Durham. The plants will be re- 
placed by a single facility using sulfur in- 
stead of anhydrite for the production of 
acid. 

Consumption of anhydrite for produc- 
tion of sulfuric acid in 1969 totaled 
1,229,000 tons (1,278,000 tons in 1968) , most 
of which was accounted for by ICI at Bil- 
lingham and by Albright and Wilson, Ltd. 
at Whitehaven, Cumberland. Both com- 
panies produce anhydrite from underground 
mines near their plant sites, with annual 
outputs of about J million tons at Billing- 
ham and 650,000 tons at Sanwith (near 
Whitehaven) . Anhydrite was also produced 
by British Gypsum, Ltd. in Cumberland 
and Westmorland. 

Eight underground mines operated by 
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British Gypsum Ltd. accounted for most 
production of gypsum in the United King- 
dom. The location and approximate an- 
nual production of each were as follow: 


Production 
Mine County (metric 
tons) 

New Stamphill._._ Westmorland....... 500,000 
Newbiggin. ....... Cumber and !700,000 
Sherburn No. 2. Yorkshire......... 100,000 
Glebe. ........... Nottinghamshire... 300, 000 
Marblaegis. ....... .... W A 550, 000 
Fauld............ Staffordshire 500. 000 
Montfield......... ussee n 250. 000 
Bright ling GSS s auhani 450,000 
rr 3. 350. 000 


1 Includes production of anhydrite. 

Source: Metcalfe, J. E. British Mining Fields. 
Institution of Mining and Metallurgy, London, 1969, 
pp. 75-78. 

In addition to those listed, the same 
company operated the Long Meg under- 
ground mine in Cumberland, producing 
about 350,000 tons of anhydrite per year, 
and an open pit mine in Nottinghamshire, 
producing gypsum. 

Potash.—Plans to develop three potash 
mines near the Yorkshire coast were con- 
tinued in 1969. Construction of one mine 
was started in April, but final decisions for 
construction of the others had apparently 
not been made by yearend. 

At Boulby, near Staithes, Cleveland Pot- 
ash Ltd. began construction on April 16. 
Two circular shafts, 18 feet in diameter, 
will be sunk to depths of 3,650 and 3,716 
feet. The refinery, with a proposed output 
of at least 1 million tons of product an- 
nually, will be engineered by Head 
Wrightson Ltd. The mine and plant were 
expected to be in production in early 1973. 
Cleveland Potash Ltd. is jointly owned by 
ICI and Charter Consolidated Ltd. 

Near Whitby, 15 miles southeast of 
Boulby, Yorkshire Potash Ltd. and Whitby 
Potash Ltd. planned to build mines at 
Hawkser and Egton Moor, respectively. Al- 
though Government permission to go 
ahead with both projects (located within 
North York Moors National Park) was ex- 
pected early in 1970, firm decisions were 
being delayed by the companies pending 
results of further research. The Yorkshire 
company, a subsidiary of RTZ, planned an 
output of about 1 million tons of product, 
using dry-mining methods. The Whitby 
Company, owned by Armour & Co. and 
the Shell Group, planned to produce 
450,000 tons of potash products annually, 
using solution-mining techniques. A by- 
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product of the latter operation would be 
500,000 tons of sodium chloride annually, 
which might be marketed as road salt or 
disposed of in the sea. 


Imports of potassium salts in 1969 in- 
cluded 704,000 tons of chloride and 41,000 
tons of sulfate. East Germany continued to 
be the major supplier, accounting for 27.5 
percent of the total, followed by France 
(16 percent), West Germany (13 percent), 
and Canada (12 percent) . Other important 
suppliers were the United States, the 
U.S.S.R., and Spain. 


Despite the domestic production of pot- 
ash planned from Yorkshire, the British 
distributor of East German potash, Pro- 
pane Fertilisers Ltd., renewed its sales con- 
tract with the East German firm of Berg- 
bau-Handel G.m.b.H. for another 10 years. 
The contract involves about 4 million tons 
of potash and magnesium salts (including 
kainite and kieserite) over the 10-year pe- 
riod. 

Sulfur.—Britain continued to rely on 
imports for 80 percent of sulfur supplies. 
Imports of elemental sulfur dropped 
slightly in 1969, to 743,000 tons valued at 
$31 million. France was the major supplier 
with 236,000 tons; imports from the 
United States and Poland increased 
sharply, to 173,000 tons and 164,000 tons, 
respectively, while shipments from Mexico 
dropped off to 129,000 tons. Imports of 
pyrite were virtually unchanged from the 
1968 level, with Cyprus remaining the 
principal source. 


Output of sulfuric acid declined slightly 
to 3,286,000 tons in 1969. Use of elemental 
sulfur for this purpose continued to rise 
slowly. Acid production in 1969 was based 
58.2 percent on sulfur, 20.3 percent on an- 
hydrite, 8.7 percent on pyrite, 8.0 percent 
on smelter gas, 3.6 percent on spent oxide, 
and 12 percent on byproducts of coking 
plants, oil refineries, and steel-processing 
plants. Output from anhydrite, the princi- 
pal domestic sulfur resource, was centered 
at Billingham and Whitehaven in north 
England. 

Construction of two major sulfur-based 
acid plants was underway in 1969. At St. 
Helens (Lancashire) a plant with annual 
output capacity of 200,000 tons of sulfuric 
acid was nearly completed for Leather's 
Chemical Co. Ltd. At Billingham (Dur- 
ham), ICI was building a 300,000-ton-per- 
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year plant, scheduled to come on stream in 
1972. The latter plant, expected to be the 
largest in the United Kingdom, will re- 
place three anhydrite-based plants now op- 
erated at the company’s Billingham works. 
In other developments, Courtaulds Ltd. 
commissioned a 66,000-ton-per-year sulfur- 
based plant at Carrickfergus, Northern Ire- 
land, and liquid sulfur dioxide plant 
(production capacity 15,000 tons per year) 
was brought on stream by Albright and 
Wilson, Ltd., at Bromborough, Cheshire. 


Total output capacity for sulfuric acid 
in 1969 was approximately 4.2 million tons 
annually, of which more than 75 percent 
was owned by seven companies or company 
groups, as follows: 


Annual output Percent 


Company capacity of United 
(thousand Kingdom 
tons) capacity 
ICI Group. ß 900 21.4 
Imperial Smelting 
orp. Ltd .......... 470 11.2 
Laporte Industries Ltd. 440 10.5 
Albright and Wilson Ltd 420 10.0 
isons Group.......... 390 9.3 
ab Titan Products 
F 850 8.8 
Courtauld Ltd... 320 7.6 
Total. els 8,290 78.8 
(London). 


Source: British Sulphur Corp. 970 
Sulphur. No. 86, January-February 1970 


A sulfur recovery unit was being built at 
the South Killingholme petroleum refinery 
of Continental Oi] Co. near Immingham. 
Output capacity was approximately 17,000 
tons of sulfur annually. A small output of 
sulfur (less chan 1,000 tons annually) was 
also expected to begin in mid-1970 from 
processing of natural gas by Home Oil of 
Canada, Ltd. 


MINERAL FUELS 


Total consumption of energy in the 
United Kingdom went up again in 1969, 
to a total of 322.7 million metric tons of 
standard coal equivalent, about 3.4 percent 
more than in 1968. However, the share of 
coal (slightly over 50 percent of the total 
in 1969) continued to decline. Virtually all 
of the expansion in the United Kingdom's 
consumption of primary energy was due to 
oil and natural gas. The following tabula- 
tion shows the share of different fuels in 
the total energy consumption: 
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Percent 
Fuel 

1968 1969 
Coal (all kinds).................... 53.6 60.8 
JJ e RA 41.0 42.7 
Natural gas. ..............-......- 1.4 2.5 
Hydroelectric power. .7 vd 
Nuclear power 8.8 8.3 
rr é 100.0 100. 0 


NUES Petroleum Press Service (London), June 
0. 


Natural gas was the focal point of devel- 
opments in the energy industry of the United 
Kingdom. Development of offshore gasfields 
in the North Sea, completion of the land 
terminal at Bacton, and important exten- 
sions to the national gas pipeline grid 
were the principal events. The share of 
imported liquefied natural gas in the total 
supply was increased. 


The United Kingdom remained almost 
totally dependent on imports for its supply 
of crude oil. Imports of crude oil totaled 
94.6 million tons, a 14-percent increase 
over 1968 imports. Expansion of the refin- 
ery at Killingholme, operated by Lindsey 
Oil Refinery Ltd., and of plants at other lo- 
cations brought total refinery capacity to 
106 million metric tons annually at the 
end of 1969. Further growth of the petro- 
leum refining industry was indicated, and 
it was possible that discoveries of crude oil 
offhsore in the North Sea could signifi- 
cantly increase domestic supplies. 


A small rise in coal consumption re- 
sulted from larger demand for coal for 
power generation. However, contraction of 
the coal industry continued during 1969. 
Production declined by about 14 million 
tons, and 55 mines were closed. The con- 
tinued decline of coal production was in 
accord with the Government's estimate of 
the declining role of coal in the country’s 
energy industry. The National Coal Board 
(NCB) was making every effort to improve 
the competitiveness of coal. The NCB 
planned to accomplish this through closure 
of mines, improved use of equipment, and 
concentration of production. 


Coal.— The decline in production of coal 
is illustrated by the following tabulation, 
which shows output by NCB areas during 
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the last 2 fiscal years (ending March $1 of 
the latest year indicated): 


Million metric tons! 
1968-69 1967-68 


Scottish North. 5.2 5.6 
Scottish South................. 7.6 8.5 
Northumberland............... 8.1 8.9 
North Durham. ............... 6.6 1.9 
South Durham................ 8.9 10.2 
North Yorkshire............... 9.8 10.2 
Doncaster 9.7 9.7 
Barns lend 9.4 10.1 
South Vorks hire 11.8 11.8 
North Wes teen 8.0 10.0 
North Derbyshire B 11.7 12.9 
North Not tinghams hire 11.9 11.3 
South Nottinghamshire......... 11.3 12.6 
South Midlands. .............. 10.0 11.1 
Staffordshire 9.2 10.2 
East Wales 9.1 10.1 
West Wales 5.7 6.2 
Nl ³ð³A ee 1. 5 1. 5 

Sub total 155. 5 168.7 
Opencast (strip — — 6.4 7.0 
Licensed mines 1.0 1.1 

Total salable. ........... 162.9 176.8 


! Converted from long tons by using factor 1.01605. 

Source: Natíonal Coal Board, Report and Accounts 
for 1968-69 (V. II, tables 2 and 3). 

There were 317 coal mines producing at 
the end of March, compared with 376 a 
year earlier. Total employment fell from 
392,000 to 336,000. Overall productivity av- 
eraged 2.220 metric tons per man-shift, 
compared with 1.981 metric tons in 1968. 
Despite the mine closures and sharp cut- 
backs in personnel, major labor disputes 
were avoided, mostly because the NCB 
maintained close cooperation and good in- 
dustrial relations with the unions. 

Total coal disposal including exports in 
1968—69 rose for the first time in 5 years 
and totaled about 171 million metric tons. 
Electric powerplants remained the largest 
consuming sector, accounting for 44 per- 
cent of coal consumption. The following 
tabulation shows the inland consumption 
and exports of coal in the United King- 
dom: 


Million metric tons 


1968-69 1967-68 


Power stations. .............. 75.7 70.3 
Gas work 9.8 18.8 
Coke production............... 25.4 28.5 
Industrial consumers. .......... 20.1 20.4 
Domestic consumers 19.9 21.0 
Miners and colliery issues 5. 5 6.4 
i 2.29924 .2 .6 
Other... kae S 11.8 12.3 

Total inland 167.9 168.3 
Exports... i ane sees. 3.1 2.1 

Grand total. ............ 171.0 170.4 
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To keep coal competitive with other 
fuels, efforts continued to improve the 
efficiency of collieries and introduce more 
mechanization. It was expected that by 
1970 all deep-mined coal will be produced 
by mechanical methods. During fiscal 
1968-69, 1,154 power-loading machines 
were in use, and about 92 percent of the 
total deep-mined production was won by 
loading machines, with approximately 74 
percent coming from faces with powered 
supports. Efforts were continued to concen- 
trate production at mines having large re- 
serves as well as the best potential for im- 
provement of productivity. Of the 317 
operating mines, 27 produced over 1 mil. 
lion metric tons of coal during the year. 
To insure higher returns on investment 
and to avoid costly effects of lost produc- 
tion, mining operations were concentrating 
on fewer and highly capitalized faces. 


Improvement of mining methods, and 
especially of mine transportation systems, 
was needed to realize the advantages 
gained by increased output at the face. In- 
adequate transport was the principal cause 
of delays. Consequently, intensive studies 
of mine transport systems were underway, 
and two computerized evaluation systems 
—Simbelt, for conveyor belt operations, 
and Simloc, for locomotive operations— 
were being used to study these problems. 


One of the more significant investments 
in this program was underway at the Lee 
Hall colliery at Rugeley. This was the first 
completely new mine developed by the 
NCB and is based on new reserves located 
in the Cannock Chase coalfield. During 
1969 the mine reached a production rate 
of 1.5 million tons annually, and output 
was scheduled to increase to 2 million tons 
in 1973. In 1969 a new coal preparation 
plant was completed, for ash control of 
small coal delivered to the nearby power 
station, and new reserves were developed. 
To attain the 2-million-ton production, a 
42.inch conveyor will be built to move 
coal to the shaft, but the existing winding 
capacity and two 24-foot-diameter shafts 
are adequate to handle the increased out- 


put. 
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Gas.—During 1969 domestic gas plants, 
mine gas, natural gas (mostly offshore), and 
imported liquefied natural gas were the 
principal sources of gas in the United 
Kingdom. The aggregate quantity of gas 
available during the fiscal year 1968-69 
(ending March 31,1969) was 5,165 million 
therms (1 therm equals 100,000 British 
thermal units) or about 11 percent more 
than in the previous year. The following 
tabulation shows the sources of gas avail- 
able in the United Kingdom for fiscal 
years ending in 1968 and 1969: 


Million therms 


1967-68 1968-69 
Gas (manufactured): 
oal gag 977 655 
SEU oo aay em US 1,660 2.134 
Water gas and other gases. 228 143 
Gas (purch ): 
ee ERN 2c cece see 328 285 
Liquefied petroleum gas 410 346 
Coke oven gas 395 358 
Other (including natural gas 
used in gas manufacture) 627 1,074 
Subtotal................ 4,625 5,005 
Natura! gas direct to consumers. . 13 160 
Total gas available 4,638 5.165 


About 63 percent of gas was sold to do- 
mestic consumers, 21 percent to industrial 
plants, and 14 percent for commercial uses; 
2 percent was lost or unaccounted for. 

Manufactured Gas.—The maximum daily 
production capacity of manufactured gas 
was 6,798 million cubic meters (33.5 mil. 
lion therms). In accordance with the in- 
dustry's policy of rationalization, the num- 
ber of gas plants in operation was reduced 
from 192 to 170 during 1969. For produc- 
tion of manufactured gas 9.8 million tons 
of coal and 5.9 million tons of oil were 
consumed. 

Natural Gas.—The total amount of natu- 
ral gas supplied to area boards amounted 
to 1,284.8 million therms, of which 160 
million therms, or 12.4 percent, was deliv- 
ered directly to consumers. The number of 
customers converted from manufactured 
gas to natural gas increased from 3,000 to 
12,500 per week. By March 1969 a total of 
about 496,000 customers had switched to 
the use of natural gas. Existing plans call 
for 1.5 million such conversions by March 
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1970. It was obvious that natural gas was 
becoming important in the overall gas sup- 
ply of the United Kingdom. 

Exploration in the North Sea continued 
during 1969. No significant discoveries were 
made, although 69 wells were drilled. 
More important extensions of known struc- 
tures were announced in the following 
blocks: 49/17 (Continental Oil-NCB) , 43/20 
(Hamilton Bros), and 49/25 (Shell.Esso). 
Total Marine Ltd. announced a gas discov- 
ery about 6 miles off Scarborough. Eight 
wells were dry, of which two were drilled 
in block 110/8 of the Irish Sea, three in 
Norfolk county, and one each offshore in 
Yorkshire, Lincoln, and Merioneth. Addi- 
tionally, a probable three-well program off 
Lancashire was begun during 1969. The 
operation was a joint venture of Gulf Oil 
Corp. and NCB using their offshore rig 
“Gulftide.” 

Development of five proven gasfields— 
West Sole British Petroleum Co. Ltd. 
(BP), Leman (Shell-Esso and Amoco), 
Hewett (Phillips and Atlantic Richfield 
North), Indefatigable (Shell-Esso and 
Amoco), and Viking (Continental Oil Co. 
and NCB) continued during 1969. Other 
operations included drilling of 24 direc- 
tional wells at Leman field, seven at Vi- 
king, and three at Sole field, and construc- 
tion of permanent production platforms, 
submarine pipelines, and onshore gas ter- 
minals. In mid-1969 the second phase of 
the large gas terminal at Bacton was com- 
pleted. The terminal now can handle 4,000 
million cubic feet of gas per day. Gas from 
the Hewett and Leman fields started to 
flow through Bacton facilities. 

Total recoverable reserves of natural gas 
were judged sufficient to sustain an average 
flow of 3,000 million cubic feet per day for 
20 to 30 years. It should be noted that 
other gas finds have been announced but 
were not yet fully evaluated. 

With the new gas facilities available, 
storage of sufficient gas to cover peak de- 
mand was important; therefore, studies 
to determine the most economical storage 
facilities were continued during 1969. Three 
principal methods were studied; namely, 
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underground storage in aquifers, high- 
pressure storage in natural or artificial 
cavities, and storage of liquefied gas in above- 
or below-ground chambers. All of the stud- 
ies were in preliminary stages; however, 
aquifer studies showed the Cousland and 
Sardsen structures were not satisfactory stor- 
age sites and work on them has been sus- 
pended for the time being. At Canvey, four 
refrigerated above-ground storage units for 
liquefied natural gas, each of 21,000 tons 
capacity, were commissioned. At the same 
time the Gas Council has decided to con- 
struct a plant for liquefaction and storage 
of natural gas on a site at Glenmavis, about 
10 miles east of Glasgow. Technical and 
economic studies were being made to deter- 
mine the size of the facility. 

During fiscal 1968-69, the Board com- 
pleted 880 miles of trunk pipelines and an 
additional, 2,420 miles of local pipelines. 
Projects of special interest included the 
completion of a 42-inch diameter pipeline 
between Portsmouth and Southampton, 
and the completion of the orbital pipeline 
extending from Romford on the east side 
of London to Slough on the west side of 
the city. 

Nuclear Energy and Uranium.—Recon- 
naissance surveys for deposits of uranium 
in northern Scotland were nearly com- 
pleted in 1969. Although no quantitative 
information was available, concentrations 
of uranium (classified only as occurrences, 
until substantiated by drilling) were re- 
ported at three localities in Caithness: 
near Helmsdale, Houstry of Dunn, and in 
the Brawlbin-Broubster district. Uranium 
occurrences had been previously reported 
in this area, in the Helmsdale granite and 
in shaly beds of the Old Red sandstone. 
Elsewhere, surveys were continuing in 
south Scotland, the Midlands, and south- 
west England. Investigations were being 
conducted by the Institute of Geological 
Sciences on behalf of the Atomic Energy 
Authority, under a 5-year, $600,000 pro- 
gram started in 1968. 

The United Kingdom remained the 
world's leading producer of nuclear power 
in 1969. The country's 14 powerplants pro- 
duced 28.5 billion kilowatt-hours in calendar 
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1969, approximately 12 percent of all elec- 
tridty generated. The Wylfa powerplant, 
last and largest of the First Program 
plants (based on the magnox type of reac- 
tor), was completed in 1969. Five plants of 
the Second Program type (based on the 
advance gas-cooled reactor) were under 
construction. Nuclear powerplants operat- 
ing and under construction in the United 
Kingdom in 1969 are shown in the follow- 
ing tabulation: 


Electrical Entry 
Plant watts in 
(Mwe) service 
(groes output) 
ting: 
Enicker Hall 150 1956 
Chapelcross. .......... 150 1958 
age (a ace ieee ne ge 15 1959 
Berkeley.............. 275 1962 
Bradweil.............. 800 1962 
Win CCC 34 1962 
Hun „ 860 1964 
Hinkley Point A“. 500 1965 
Dungeness "A"........ 550 1965 
Lass C ign . 500 1965 
Sizewell............... 580 1966 
Oldbury.. ............ 600 1967-68 
Winfreth.............. 100 1967 
ylfa. ............... 1,180 1969 
Total operating 5,294 
Under construction: 
ungeness "B" ....... 1,820 1970-71 
Lies reg A v 250 1971 
Hinkley Point B'. 1,320 1972-78 
lepool. ........... 1,820 1973-74 
Hunterston '"B"....... 1,250 1973-74 
Total under 
construction....... 5. 460 


Principal sources: (1) Organization for Economic 
Cooperation and Development (OECD) (Paris). 21st 
Survey of Electric Power Equipment. 1968. (2) Petro- 
leum Service (London). ovember 1967. 


Petroleum.—During 1969 the United 
Kingdom remained an important processor 
of crude oil and a significant consumer of 
petroleum refinery products. As the domes- 
tic production of oi] was minimal, imports 
were essential for the operation of the 
country’s 22 refineries which had an an- 
nual capacity of 106 million metric tons at 
yearend 1969. Value of crude oil imports 
in 1969 amounted to US 31.610 million. 
Principal suppliers were Kuwait (25.4 per- 
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cent), Libya (22.6 percent), Saudi Arabia 
(13.5 percent), Iran (85 percent), Vene- 
zuela (6.0 percent), and Nigeria (5.5 per- 
cent). In addition, the United Kingdom 
had a significant foreign trade in petro- 
leum refinery products, valued at US 
$828.8 million. 

There was practically no drilling for oil 
in the British Isles in 1969. Two wells 
were drilled near Norfolk, but results were 
not reported at yearend. Offshore drilling 
for oil in block 22-18, 180 miles east of 
Aberdeen (Scotland), yielded some indica- 
tions of crude oil; however, after 9 months 
of drilling and tests, the Gas Council and 
Amoco partnership decided to stop the 
operation. 

The United Kingdom's crude oil produc- 
tion in 1969 declined by about 5 percent 
compared with output in 1968. Production 
came from several small oilfields operated 
by BP. Output of these fields in 1968 and 
1969 is shown by the following tabulation: 


Metric tons ! 
Name of field 


1968 


United Kingdom refining capacity in- 
creased in 1969 by some 8.9 percent com- 
pared with 1968. Of the total of 22 refin- 
eries and 106 million tons capacity, four 
American companies (Esso, Texaco, Mobil, 
and Gulf) operated five refineries repre- 
senting 37.4 percent, or 39.9 million metric 
tons, of refining capacity. In addition, 
Phillips Petroleum Co. and Imperial Petro- 
leum Ltd. jointly operated a 5-million- 
ton-per-year refinery at Billingham. 

Refineries operating in the United King- 
dom at yearend 1969 were as follows: 
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Annual capacity on 
Company Refinery location Dec. 31 1969 
(thousand metric 
tons) 
Esso Petroleum Co. Ltd......................... Fawley.......................-... 16,500 
MN Haven 6,300 
Shell U.K. Lid. .. StanloW. y; 8 10. 750 
Shell Haven 10, 000 
Tees por 000 
ROM ccs uc ewec ence deca 1,950 
I > oooh ß ose ee 200 
BP Refinery (Kent) Lt e.. Isle of Grain 10,000 
BP Refinery (Llandarcy) Ltd. ................... Llandarcy. ...................... 8,000 
BP Refinery (Grangemouth) Ltd. dd... Grangemouth....................- 4,500 
BP 0 (N. Ireland) Ltd...................- Belfast... cicli C 1,500 
Mobil Oil Corp. Ltd. ........................... eo ⁰˙¹.àA 7,000 
Lindsey Oil Refinery Ltd........................ Killingholme..................... 7,000 
Texaco Refining Co. Ltd... .....................- Pembroakö aaaa aaan 5, 900 
i Petroleum Ltd.................. Bilingham.....................- 5,000 
Gulf Oil Refining Ltd.................. 2-2... ... Milford Haven 4,000 
Philmac Oils Ltd. ................ 2. LLL 22... ..- Eastham. 2.2.22 l12c2m2 3.42 400 
Berry Wiggins & Co. Ltd........................ Kingsnorth...................... 285 
r URL REOR RUNS 170 
Burmah Oil Trading Ltd. ....................... Ellesmere Port 250 
Barton... l Rue es eee 175 
William Briggs & Sons Ltd. e Dundee... sdecrés 85 
% ³˙ꝛm¹1iA1A1AAAAAuAuAiuͥͥͥͥ ͥ cue Ue eee A mq E Si a EE LE 105,965 


Refinery throughput in 1969 amounted 
to 91.6 million metric tons, or about 10.3 
percent more than in 1968. Refinery out- 
put was estimated at 93.5 percent of capac- 
ity. Diesel and fuel oils constituted about 
63 percent of total refinery output, fol- 
lowed by gasoline with 11 percent. 

Consumption of petroleum refinery prod- 
ucts continued to increase. Total inland 
consumption was 90.8 million metric tons 
in 1969, or 7.9 percent more than in 1968. 
Gasoline, gas oil, diesel oil, and fuel oils 


constituted the largest part of the total. 
Roughly 49 percent was taken up by gas 
oil, diesel oil (other than transportation), 
and fuel oil. Gasolines, jet fuels, and diesel 
oil for transport vehicles accounted for an- 
other 18 percent of total consumption. In- 
dustry, power generation, nonindustrial 
heating, and transportation were the larg- 
est consuming sectors. The following 
tabulation shows consumption of petroleum 
refinery products in the United Kingdom 
for 1968 and 1969: 


Metric tons 
Product 
1968 1969 

Refinery PAREN. ß e . CUR 545,176 465, 544 
FI lll. week A kk tae wate e d STE EUR 872.106 421,791 
ĩõĩ5ẽ[t“ ⅛ k ↄ⁵ uc Ea e d Pr sean ERE 814,064 786,719 
Naphtha/L.D.F 7%õõͥͤͥ eT AE TA NICO Oy SHERATON CRM et 10,246,866 11,250,780 
%%%! ces ob cem eis ER tare Scie Ei c esL EN es CD 104.510 100. 869 
Aviation turbine fuel, wide eultt wk 847,219 281,952 
Aviation turbine fuel, other 2,764,474 2,968,121 
Motor spirit (including motor benzoleꝛꝛ „„ 13.0138. 082 13.443. 841 
Industrial spirits (including industrial benz ole) ) 219,854 100,870 
White P ß re hE ß he eae ee Cure 147,080 144,196 
Iii ³o¹¹¹¹www ⁰ ²m é ⁊ðͤ e 8 1. 998. 786 2, 243. 903 
F Ol o Don ðù d ͥ ͥ Slaten yy E ira a aM eee a 75.418 64,525 
erv TO EUN ⅛•½ꝓæↄ!. yd ͥ mt yd r x 4,650,649 4,868,100 
Gas/ diesel ll ; y wi weevils 9.169, 888 10,514,569 
PUG! Oy h E ·ꝛ r 3.430.141 3.451.437 
Fuel oil, FFF ³·AͥÜü u ic a EMI d t baa ee EE 5,201,210 5,520,585 
Fusl oL NOR UY os v occa ⁵[ i. ..... 78 22. 471. 141 24,956,580 
Lubricating oils and greasee nns. 1.151.742 1.227. 524 
Paraffin wax and scallgdeek ldd 55, 504 59.185 
Bitumen S oos al LP S ſdddddddddddddddꝙdãſãſũũũͤ ͤ wk A ĩͤ a Ayn ͤ ee ne ha d 1,857.716 1,840,816 
Chemical feedstock (other than naphtha)__.._......-......._-..-.---------- 356.850 411,467 
Refinery consumption, fuel oil............--...-.--------------------- eee 5,164,508 5. 653, 532 
Total deliveries into inland consumption 84,157,984 90. 776. 906 
Bunkers, /Zdiesal oll... oe oes oes a me ecw see e oe Shed cocci eee 730. 688 780. 196 
Bunkers, fuel ĩy 3 okt ene ae dre t. ĩͤ EE MEL E 4.612, 864 4,805,222 
f ðĩVA-A ͤ oe aw bea ante EE E 5, 343. 552 5,585,418 
NN]]. fd 8 775.207 813. 588 


Source: Institute of Petroleum (London). Consumption and Refinery Production 1968 and 1969. May 1970, 
p. 3. (Figures converted from long tons, using factor of LT X 1.01605.) 
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The principal events in the refining in- 
dustry in 1969 included construction of a 
new refinery at Killingholme and expan- 
sion of existing capacity at Killingholme, 
Grangemouth (Scotland), and Ellesmere 
Port. The new Killingholme refinery, 
owned by Continental Oil Co. (United 
Kingdom) Ltd., will have a processing ca- 
pacity of 4.5 million tons annually when 
completed in 1970; it will also be the only 
refinery in the country having facilities for 
production of petroleum coke (250,000 
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tons annually). Capacity of the old Kil. 
lingholme refinery, operated by Lindsey 
Oil Refinery Ltd., was raised to 7 million 
tons annually, twice the former capaaty. 
At Grangemouth, BP was expanding refin- 
ing capacity by 55 percent, to 7 million 
tons annually. At Ellesmere Port, Burmah 
Oil Trading Ltd. was raising refining ca- 
pacity to 1.5 million tons annually. Addi- 
tional new refining projects announced 
during 1969 were as follows: 


Annual capacity 
Company Plant Completion (thousand 
metric tons) 
Amoco (U. K.) Ltd.............. Milford Haven................ End 1978............. 4,000 
Occidental Petroleum Corp. ..... Canvey Island. ............... End 1979... cs 5.000 
Grampian Chemicals Ltd Invergordon, Scotland. ........ Indefinite............. 1.000 
Murco Petroleum Ltd........... Clydeside ou eek ec C7 2. 500 
Chevron Oil (U. K.) Ltd Portencross, Scotland. ......... .... SGG e 5,000 
Total- onie ˙ ꝛ ⁵ cd a Uu d 23. 500 


The United Kingdom remained a net 
‘importer of refinery products. In 1969 the 
trade deficit attributable to petroleum 
products was valued at US $182.4 million, 
an improvement compared with the 1968 
figure of US $271.0 million. 


Principal customers for refined products 
in 1969 included Sweden, Denmark, the 
Irish Republic, Norway, and West Ger- 
many. Trade in refined products with the 
United States during 1969 was relatively 
insignificant. 


The Mineral Industry of Venezuela 


By Gordon W. Koelling ! 


The value of Venezuela's crude mineral 
production rose only 0.1 percent during 
1969 as sizable increases in the output of 
iron ore and several other minerals were 
almost counterbalanced by a slight decline 
in crude oil production. Approximately 94 
percent of the value of crude mineral pro- 
duction was accounted for by the petro- 
leum (including natural gas) industry 
which also provided 64 percent of the 
Government's ordinary revenues and was 
responsible for over 90 percent of the 
country's total export receipts. 

Despite a small decline in crude oil out- 
put, Venezuela remained the world's lead- 
ing petroleum exporting country and re- 
tained third place among the world's crude 
oil-producing nations behind the United 
States and the U.S.S.R. This drop in pro- 
duction reflected some of the basic prob- 
lems facing the Venezuelan petroleum in- 
dustry. Costs of production remained high 
in comparison with those in other major 
petroleum exporting countries, and crude 
oil reserves declined for the fourth consec- 


utive year. Antipollution regulations se- 
verely limiting the allowable sulfur content 
of fuels used in the Eastern United States 
continued to restrict the export of Vene- 
zuelan residual fuel oil to its principal 
market. Two desulfurization plants, one 
completed in 1969 and another under con- 
struction, with a combined capacity of 
225,000 barrels per day of 1 percent sulfur 
residual fuel oil, were expected to partially 
alleviate this problem. 

Approximately 90 percent of the value 
of Venezuela's nonpetroleum, crude miner- 
als output in 1969 was accounted for by 
iron ore. 

During February 1969, the Government 
issued Decree No. 1316 in connection with 
its policy to advance the economic use of 
natural gas produced at oilfields. This De- 
cree states, among other things, that all 
natural gas being flared by private oil 
companies should be at the disposition of 
the nation. 


Pa Bureau of Mines, Washington, 


PRODUCTION 


The performance of the various sectors 
of Venezuela's mineral industry during 
1969 was mixed. Production of aluminum 
and iron ore registered large gains but the 
output of other metals declined slightly. 
The output of most nonmetals was down 
with only diamonds and salt showing in- 


creases. In the case of mineral fuels and 
related materials, the production of coal, 
natural gas, and natural gas liquids ad- 
vanced moderately while carbon black, 
crude oil, and refinery output registered 
relatively minor decreases. 
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Table 1.—Venezuela: 
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Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1967 1968 1969 » 
METALS 
Aluminum, mtelůllilkkk...d eeu 8,090 10,000 13,804 
Gold; , ? ꝙꝑę :0 :!:; EC mea T troy ounces. . 20,000 20,600 19.385 
Iron and steel: 
Iron ore and concentrate thousand tons 17,005 16,190 19,724 
FAC iton o esc oo eae eae 8 do.... 422 r 539 520 
Steel ingots and casting do.... r 690 r 861 821 
Steel semimanufacture ss do 11, 023 r 1,368 1.320 
NONMETALS 
Cement, hydrauliicdõd d do 2. 248 2,438 2,080 
Diamond: 
A a a I EEE EEEE EE bae IIS Lie a ⅛ iA carats.. 38,218 69,655 117,614 
mahnt ³ RAM do 31.409 54,345 76,169 
"ToUleilo. eee ate uo ees So ee ee aes do.... 69,627 114,000 193,783 
Fertilizer materials: 
Crude (natural); phosphate rockckmdl cc 30,000 60,000 60 , 000 
Manufactured; nitrogenous, gross weight 2929. 185,245 t 151,092 147,154 
VJ ³¹äAäA ³⁵⁰ :( coe ets baie eed m erat tna ets 1,000 99 ,000 000 
r ß . a cane r 171.000 126,000 171,000 
Stone, limestone eg thousand tons. . 2,890 3,170 2,700 
MINBRAL FUELS AND RELATED MATERIALS 
Carbon piles. 8 7,350 1.350 7,258 
Coal, unde ERN UUPI SE 84,458 80 , 825 82,484 
Gas, natural: 
Gross production million cubic feet.. 71,615,992 71,634,602 1.672.989 
AFI "T TT do 292,651 r 301,197 314.086 
Natural gas liquids: 
Condensate___....-..-.-..-------- thousand 42-gallon barrels. . 1,896 1,987 1,999 
Natural gasoline_.....--_-.- 2-2-2 eee ee ee do.... 8,334 3,183 3.048 
Liquefied petroleum gases do 7,462 7,397 8.773 
% õĩ§ĩð⅛˙ði¹ DEF UWexe d ½¼ð a do 12,692 12,567 13,820 
Petroleum: 
!( eis ]˙;.. uum ig reef do.... 1,292,876 1,819,840 1,311,832 
Refinery products:? 
Gasoline and naphthas._..__.....- 2-22-22 ee do.... 50. 244 51,326 60,280 
% loo esca eec et eL ei usd dod do.... 5,042 4,740 5,613 
TCI ³ hws aa OSG tL etek eae do.... 26,183 24,791 23.77 
Distillate fuel olilill““?vſ 2222.2 22222222 ee do.... 67,642 67 ,006 55,250 
Residual fuel ois do.... 255,991 258,539 257.702 
uhr ðͤ ed EM E Dd UEM do.... 3,788 4.199 3,583 
Asphalt and bitumen, refinery... ................-. do.... 5,477 5,476 4,816 
Refinery daB... o cea oe eg Soe do.... 5,692 5,564 5.673 
;ö;ö—? ½ ] ] y mmm %ðᷣͤ do 4,872 5,496 5,971 
Total ou en OU ICE e 424,931 433 , 437 422 , 067 
Estimate. v Preliminary. r Revised. 


! In addition to reported commodities, Venezuela is known to produce lime, sand, gravel, and clay, but data 


are not available on the output of these items. 
? Sales. 
3 Includes refinery fuel. 
* Liquid equivalent. 


TRADE 


Exports of mineral commodities contin- 
ued to play a dominant role in Venezuela's 
overall foreign trade picture during 1967 
and 1968, the latest years for which com- 
plete trade information is available. Petro- 
leum accounted for approximately 95 per- 
cent of total mineral exports during these 
years. The United States was the principal 
destination of direct petroleum shipments, 
followed by the Netherlands Antilles. 


However, almost all of the petroleum ex- 
ports to the latter area consisted of crude 
and unfinished oils destined for processing 
at two large refineries owned by the par- 
ent companies of Creole Petroleum Corp. 
and Cía. Shell de Venezuela, Ltd., Vene- 
zuela's first- and second-ranking crude oil 
producers. These refineries export their 
output and are, in a sense, an integral 
part of Venezuela's petroleum industry. 
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Exports of Venezuelan petroleum from principal areas of destination for 1967-69 
Venezuela and the Netherlands Antilles by were as follows: 


Exports 
Destination (thousand 42-gallon barrels) 
1967 1968 1969 
Western Hemisphere: 
Canada AMENS 142,541 155.357 161,631 
Puerto Rico... ...-.............- J K 56.279 63,618 75,418 
Trinidad and Tobago. oo 67,045 16.666 69 ,929 
United se -- 507.032 505,091 512,673 
GAM... tede uni s E ETE RUMB PE E E 131,507 150,976 172,949 
Total Pd a een eats. e wars 904 , 404 951,708 992,600 
Eastern Hemisphere: 
Western Europe: 
European Economic Community (EEC)..................... 98,749 77,196 82. 480 
Spain- v ee eec . DH ß s LE Le 29,370 28,004 23,936 
United Kingdom... mn RA RECIPE S ETC 80,003 81,243 69,253 
LET ANCUS REN UR heen pate aio cus ae eee 39, 435 31,540 33.947 
% ã ² 35265055 ³²-Q ] « - ⁰ꝛ REEL 241,557 217,983 209,616 
GM.. ³ ³ i 46,612 43,523 35,275 
IC ⁰ĩ˙ß ; MEE P UE SR 294,169 261,806 244,891 
Grand ee Ue E edeidmes s ue 1,198,573 1,218,514 1,237,491 


Source: Ministerio de Minas e Hidrocarburos, Memoria y Cuenta, Afio 1967, 1968, y 1969, Caracas, 
Venezuela, March 1968, March 1969, and March 1970. 


The continued rise in exports of Vene- slight decline in crude oil production was 
zuelan petroleum during 1969 despite a accounted for by shipments from stocks. 
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Table 2.—Venezuela: 


(Metric tons unless otherwise specified) 


Exports of mineral commodities 


Commodity 1967 1968 
METALS 
Aluminum, metal, including alloys, all ford 301 615 
Copper, metal, including alloys, all forms. ...... 2.222... Lc c cllc cll l eee ee ee 1,681 570 
Gold, metal, unworked or partly worked... ........... 2.2.2. l.l cl... troy ounces.. 19,290 NA 
Iron and steel: 
He aud content:: LER aaar a thousand tons.. 16,467 15,053 
etal: 
Pig iron, ferroalloys, and similar materials 79.971 60,950 
Steel, primary cc ee ee Ea Eu 162. 600 197.034 
Sime... ð m eie de 37,970 11,932 
NONMETALS 
Cement. ] § tet ie ee ß y DA 146,371 113.149 
Clays and clay products (including all refractory brick): 
Crude clays, n.e.s., kaolin (china clay S 
Products, refractory, including nonclay brick 18 251 
Gypsum and pn ten ðß xm eNE GE ex CES 6,800 9.770 
Salte zoor y UU ew ̃ r.. uM c 59.024 62,110 
Stone, sand, and gravel: 
Dimension stone, crude and partly worked 495 529 
% )) dp da ³ AAA apu 8 82 (*) 
MINERAL FUELS AND RELATED MATERIALS 
Carbon Diack u.c. ous mv. E ete E Acci Poe fog ee 21 164 
Coal and coke, including briquets.__.. 22-22-22 eee eee eee 139 83 
Gas hydrocarbons, natural gas liquids: 
Natural gasoline... ......... 2. Ll ccc ll le leer thousand 42-gallon barrels.. 2,756 2,911 
Liquefied petroleum gases do.... 5.741 6.014 
Petroleum: 
Crude and partly refined. ................. 2. c „„ do.... $886,635 898 , 499 
Refinery products: 
Gasoline- MERC --——— ten Lee Coe ee eens do. 22,639 28,810 
CJ oo red Resa caua ³ -A LI C A ud ACE DE do.... 692 78 
hh ⁰ ³ðVL ee eard ari NODIS do.... (2) 22 , 804 
Distillate fuel ³ꝙð˙Üwmꝛà ³ Wéé6ꝓq¼¼yg d y a wees do 44.937 40,265 
Residual fuel fr ðͤ⁴ do.... 239,294 233.749 
Ff ³ deme ccu agr uite 8 do 2,685 2,928 
Asphalt- os ee aen DN" ⁵ P do.... 3,210 2.896 
/ ei UR MR ONIS do.... 26,801 2.630 


NA Not available. 
! Less than !» unit. 
? Included with other in 1967. 


Source: Dirección General de Estadistica y Censos Nacionales, Ministerio de Fomento, Boletin de Comercio 


Exterior, 1967 and 1968; Memoria y Cuenta, Afio 1967 and 1968, Caracas, Venezuela. 
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Table 3.—Venezuela: Principal destinations of selected mineral commodity exports, 1968 


(Thousand metric tons unless otherwise specified) 


Commodity Quantity 
METALS 
Iron and steel: 

Ore and concentrates, total. ..-..--- ee ee ee ee ee cll cle ee ee eee eee eee 15,053 
United Stem ea e a ³Üwͥ ³ ( é 10, 470 

/ ³·˙¹imiä¼ wůww⸗ Ludum t d yd ee v kas ca 270 
( ³o¹ü¹i A ⁵ↄſſ ͥ⁰⁰y⁰ ²⁵²5- mm ⁊ĩð2ͤ y ra E UNE 98 
JJ ³˙˙ dd ᷑j³ð V ß cholo ce e 64 
PPb¶bL¶b h cH ſydy y y 60 

NONMETALS 
Cement; total ß ndnd f oh theo E cM ea ML CM. 113 
All õ ⁵ðiU/ ⁵ ↄſſſſ VVV seu E A Aa E d 4T 
l ³ðVWüi ³]WüAA cu DH ⅛ ͤA» ³o¹ o ⁊ e rt epus 81 
MINERAL FUELS AND RELATED MATERIALS 
Gas hydrocarbons, natural gas liquids, total! thousand 42-gallon barrels.. 8,925 

P) AàAdddvdddydyd)G/ꝙꝓddꝓddddd/ꝙdꝓGdꝓ/ꝓkcfffffhß ß e efr do 2, 602 

CꝓS ; ⁵ꝛ« « !. aa Bae eh ees do 1.973 

FFI ³ↄ¹W.A iu esed diim ³ĩðWQAA ð v do 1.652 

Petroleum: 

Crude and partly refined, totluũgndd lc eee eee do.... 898,499 
Netherlands Antilles eee eee ee eee eee ee do.... 257,481 
Th P" TEE ĩð v ͤ do.... 168,965 
Cannone oL Bebo ue Lue eise a cU m AT f nS do.... 102,307 
Trinidad and t ð¶ͥ acci eM a alr do.... 75,522 

Refinery products: 

Gasoline; r ð ð k —d::; Eau xoGs eus a do.... 28,810 
Puerto-.Ric0-. i m.. ͥ¼¼ m Momo Rd ci 66mm; ð . 8 do.... 13,505 
Fi ha cpt oc y y uas 8 do 4,807 
United Kingg eggs, ⁵ ⅛ “W D demde do 4.469 

Kerosine, total. as oe ee cee ie are ĩ⅛¾ↄ . y v 88 do 278 
United ei ˙́?ĩ?j?éẽ ms ⅛ y y do 278 

%%% c-r do 22,804 
United States 2-05 te eco casco ia Sec uui Le uM Der ND Me a D AE do.... 14,895 

Distillate fuel oil, tocůlalaaaallalall—²tEtE᷑t:t:t:it:t:ti 0.... 40,265 
6G r ſſſſſꝙͥ ³ 0 ³ n ĩVꝗ u ĩð2 8 do.... 16,335 
United StáteH.. ĩðjôſſĩ r,. x ead EI si pall Eme do.... 6,782 
United ine ⁰⁰⁰ydd auta se. do.... 2,194 

Residual fuel oil, total. 2... 222222222222 eee eee eee ee do.... 233,749 
United States. 7 ĩV—A E M eA 8 do.... 159,564 

Lubricants, total: ⅛ Add xd 8 do 2,928 
United Kingdom ( TEENS do.... 1,425 
%% ³·ꝓd/ſſ/ . ³ ]VAA ð—â kyß E E mue. do 600 

tr ³o· MS MM rr E t m Pe ee do 2,896 
United States... uote a ⁊ð—ͤͤ A E ek adi n dr do.... 2, 336 

hh ³˙¹¹ n ³ 5A A ³¼o⸗ꝝ˙ m ĩð y 8 do 2, 680 
f ß t ME a LE E do.... 1,144 
A ⁵ꝰ˙ ⁵ nn. mm; ³ A NE do 289 
United Kings,, cer eaT aS aee iens oed do.... 241 

Table 4.—Venezuela: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 
METALS 
Aluminum: 

Oxide (alumina) and hydroxide.......... 2222222 2L cL eee eee eee 465 25,898 

Metal: 

CC coc. cote Le ee ee ͥ 2,694 311 

Semimanutactures os ososelzabancoR22sLevccc 4 10,065 8,556 
Antimony, metal, including alloys, all form 18 74 
Arsenic, trioxide, and pentox ide hk 26 20 
ene eer ³ gua edi ie cee 2,223 4,934 
Copper: 

Copper hn. ee es ees doko ou eeaeee cows 23 64 

Metal: 

Unwrouglt. f Ici nece ß ree ute 235 430 

Semimanufactures..... 2.222 L LL eee eee ee eee en ee ee ee eee eee 7,083 1,444 

Gold, metal, worked or partly worke e troy ounces. . 4,919 9,356 
Iron and steel, metal: 

S ] ðÄ⁰Ü.½ ³ 4.710 31.094 

Pig iron, ferroalloys, and similar materials „ 3,646 8,472 

Steel, primary forms, ingotnnsnsss sss 5,366 6,714 

Semimanufactures: 

Bars, rods, s ectionèssʒAus „„ 55,309 55,439 

Universals, plates, and sheets: 

Medium plates and sheets, uncoated_............-.-.-.------------- 223,345 226 , 420 


Other coated plates and sheet 69,197 11,104 
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Table 4.— Venezuela: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1967 
METALS— Continued 
Iron and steel—Continued 


Semimanufactures - Continued 
Universals, plates, and sheets—Continued 


ö·—’Ü ⅛˙—w ),... A k ⁵ P" 7. 684 
F/ ³˙»ũ¹w¹ ¹qñ/ ³ mD ecu mise E ca E Cid 3.081 
Rails and accessories CCC J ⁵˙ Neat he tte 1,422 
Wy (RO MEER "opu CNET 24.476 
Tubes, pipes, and ſittin gs . 56,960 
Other oan a LG een. tox eas a e ta dint athe Ru pt M ay Sk er UD C 811 
Lead, metal, including alloys, all CCC QUEM EUNDUM 8 5.255 
V ² » occa oe E a DIE cede ae SE .16-pound flasks. . 55 
Nickel, metal, including alloys, all form 68 
Platinum- -group metals, including alloys, all forms, platinum troy ounces. . 86. 839 
Silver, metal, including alloys, all forms....:.... 2.2. 2l 2l lllclll.l ll ll sell do.... 161,814 
Tin, metal, including alloys, all form e long tons 328 
Titanium oxide 4%. y ERU AR 4.105 
Zinc, metal, including alloya: 
FF õõ ³⁰Ü'¹i¹mqq eI AL uM E ELEC UI d e. 5,129 
Semimanufactures. -a-a esas ow hee es shee Rud xe IR DE dm a Eis 241 
NONMETALS 
Abrasives, natural, n . ] ↄ x ] mE bes i eei eai 199 
Ane JJ Ld ah CORPUS EE OIN 5.011 
Bl ĩð2WA eg Pm ³² e FC PPP NN. 4,169 
Boron materials, crude natural borates %% CRUS ETE 1,461 
Gen ]³ð”x57—1?1 sau MR d ite bi M E 515 
Clays and clay products (including all refractory brick), crude'clay, n.e.s.: 
Ban ð ð ⁵ ⅛ V y E . 4. 406 
Kaolin (china clay y yyy 3 fe emer ate A |e 6,478 
Cùô ˙˙ꝙ000000V0VVVJCVTꝙB⸗ y we al, EAM LUE C 11.035 
Cryolite and Ir ĩͤĩèV0 -èç—., 55 1,104 
Diamond, industrial... . 2.222 l.l ee cllc clle cllc lll ES are quio thousand carats. . 20 
Diatomite and other infusorial eart ss. xum ͤ t En 2.931 
/ TRETEN ð2ſ ᷣ⁵ ̃ ꝙ . d ð ß ͤ; y 8 8,319 
Fertilizer materials, crude and manufactured: 
Ning . dd de aiu ea ake m 21,954 
FFF ((( ² ͥ dd quee ant ] ] . Rez aud 10.752 
CCJÄÜ⁰b³ſſſſſſſͤ Dom te esa ⁰ꝙqyt y E eu ei co Ee Pp 25,300 
Mixed ( ͤMÄ—v NU EE oan shauna 33 A8 365 
FF erp ee alien ects ⁰⁰⁰0 0 d e D Md ILL E 1.999 
Graphite, natur A Redes F 270 
Gypsum and DIBLera ᷑˙ ! dd dd d ee dug TEES 210 
Magnesite- os ß E adde sei ec Rae ß EL Pee 1.500 
/ ͥͥ ³˙¹¹¹ſ ⁰5m . ³ m eer Qr AA ĩðͤ E Sue i Lf LE 48 
/ ²³˙¹i¹wi ] —-»-m»wV“!! 86 j 8 TTT (^) 
Sodium and potassium compound neꝛeꝛr 7d dnn 48,331 
Stone, sand, and gravel: 
Dimension stone nk N e e 3,462 
Crushed rock... gd qe P are a 8 49.608 
Sand and grave1111llll· 2 era 5.045 
Sulfur cos Shel chaos owes J 8 e CCC 26. 891 
Tale; steatite VV ³⁰Ü¹1ͥ mA ð ͤ 3,437 
Ni ] ] Ä! ↄ Ape indie d ð 221 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturaalllllllllnnnnnnssn. 245 
Carbon black... .......... 2.2. ee clc Lll eee J) y as ame 460 
Coal, all grades, including briquets Mn se ote EG NR ARS QE Aue CA FFF 4.463 
Coke and t ↄ ⁰⁰ 208. 881 
Petroleum refinery products: 
hh ee dude d te i e ideas thousand 42-gallon barrels. . 209 
Fk ⁵⅛”Ü].n ] ]ðx uu ⁵ xyßd kd y y d y els tail E aM: 0.. 1 
Lubricants. 2.2... JJ a a a r a Salat aa ĩ e NE do... 37 
Mineral jelly and wax... ......... 2-2-2 ee eee ee eee do.... 2 
/! eo Seep ³˙Ü¹¹ ⁰¹ red 3 do 57 


! Less than ! unit. 
? Mostly unrefined. 


196 


17.176 
4,995 
1.526 

23.907 


Source: Dirección General de Estadística y Censos Nacionales, Ministerio de Fomento, Boletin de Comercio 


Exterior, 1967 and 1965, Caracas, Venezuela. 
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Table 5.—Venezuela: Principal sources of selected mineral commodity imports, 1968 
(Thousand metric tons unless otherwise specified) 


Commodity Quantity 
METALS 
Aluminum, me 

Oxide omine) a and hydroxide, total: ; ↄ ²Ü e ERI CERA 26 
United Stats- n d cuis ls cL E Sone 26 

Iron and steel, Seals 
Scrap, total- l 0.7 ⁵ ee eee eee et LL ³ y LIS Soe 31 
nited States -oeeo Se ð dd eee dd 27 
Semimanufactures, totallllllllſVö“ãiua Ll cll LLL lc LL lla lll lll... 468 
BDAD. nono Dec ee eee ot a dk . 8 174 
West Germány 5 PEE c ¶ͥꝗdt ³ vd d A 64 

Igium-Luxemboure.. ß ß ß e 
a 5 including alloys, all forms, platinum, total........ thousand troy ounces. . 52 
JJJJ22öõ.ösͥͤĩ?%0öʒ%„(0 k km ⁵ 8 989 50 
Siyer i metal including Alloys, ...... vy do 194 
)) ĩðZAudddJdàyddàdddddddãddddd%ꝓê r MISMOS IONE do 117 
NONMETALS 
Barite, tótàl.--:. ß ee ee eee dd m dau CU I. ces 15 
ff! SN OR kee ae EE CC 8 12 
Fertilizer pi n crude and manufactured, total. ........ 2. 2 Lll cllc LLL ll LL eee 41 
F/ ⁵Ü⁰rð5 occur whe tose ets es to rl drei L UE cu escort NL ann LEE 24 
8d MN NT pct" ER 11 
Sodium and potassium compounds, total. ................ Ll Lll l lll llle lll lll lle lll. 64 
United States... x ee ea ca e ß cU LE 55 
Sulfur. totale uou ole ins end mque ⅛ð d ons nl iU Pn MEER e M. 48 
CCJöÜö§ÄO•ûwÜ:⁊ͤ1qW ⁵ði ] ↄi A dd j y M . E ae LN 81 
MINERAL FUELS AND RELATED MATERIALS 

Coal, all 3 including briquets, ^00 MERC ODD tae ⁊ð -w ʒ 18 
United States- -saoo ]ð⅛ðVWO it CREDENS 9 
Diel, ðé A mea ea E dE 9 
Coke and „ JJ ⁵ð ii ll ⁰ y D PEE LED e 860 
United States. onc olive cencUiueeeXawelueetzsesccetmesceiedulcscd cc iuit RAE. 164 
NOPWBU.. coco e occa c Le Ld m Ea D ð x S AED DE et de Ee E 133 


COMMODITY REVIEW 


METALS 


Aluminum.—The capacity of Venezuela's 
only aluminum reduction plant was in- 
creased from 11,000 to 22,500 tons per year 
by the completion of an expansion project 
during 1969. This plant, located at Matan- 
zas just outside of Puerto Ordaz, is oper- 
ated by Aluminio del Caroni, S.A., a joint 
venture of Reynolds Metals Co. and Cor- 
poración Venezolana de Guayana (C.V.G.), 
a Venezuelan Government entity. Electric 
power is supplied to the plant from the 
hydroelectric facilities at Macagua Dam 
and the recently completed Guri Dam. 


Gold.—Early in 1969, J. R. Mowat & As- 
sociates, Ltd., a Canadian consulting firm, 
completed an extensive 2 year exploration 
program in the El Callao area of the State 
of Bolívar under contract to the Ministerio 
de Minas e Hidrocarburos. The project re- 
sulted in the discovery of an additional 2 
million tons of gold ore in the area which 
had been the site of large-scale gold min- 
ing before rising costs resulted in the de- 
cline of operations during the late 1940s 
and the cessation of all significant activity 
in the early 1950's. 


Iron and Steel.—As a result of increased 
steel production in the United States and 
Western Europe and strikes which affected 
ore production in other parts of the world, 
Venezuela's iron ore production increased 
almost 22 percent during 1969. Almost all 
of the country's output was accounted for 
by the Orinoco Mining Co., a subsidiary of 
United States Steel Corp., which produced 
80 percent of the total and Iron Mines Co. 
of Venezuela, a subsidiary of Bethlehem 
Steel Corp., which produced 18 percent. 
The remaining 2 percent consisted of ore 
produced in connection with test drilling 
and other evaluation activities at the San 
Isidro deposits near Ciudad Piar. 


Approximately 95 percent of Venezuela's 
1969 iron ore output was exported. Almost 
all domestic consumption was accounted 
for by Siderürgica del Orinoco, S.A. (SI- 
DOR), a subsidiary of C.V.G., which ob- 
tained the bulk of its ore supply from Ori- 
noco Mining. 

Construction at Orinoco Mining's l- 
million-ton- per- year  iron-ore briqueting 
plant at Puerto Ordaz was considerably de- 
layed by labor problems during 1969. 
These problems had not been resolved at 
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yearend, and completion of the plant was 
expected to be delayed until at least late 
in 1971. This plant will use a natural gas 
reduction process to upgrade ore to an av- 
erage 86.5 percent iron content. 


A study to determine the feasibility of 
exploiting the San Isidro iron-ore deposits 
was near completion at yearend 1969. This 
study was being carried out under contract 
to the Ministerio de Minas e Hidrocarbu- 
ros by a consortium consisting of Philipp 
Brothers of the United States, Wells Over- 
seas, Ltd., of Canada, and Schneider-Creu- 
sot of France. 


Venezuela's output of pig iron, produced 
exclusively by SIDOR, declined almost 4 
percent during 1969. Output of crude steel 
and semimanufactures, which declined 5 
and 3 percent, respectively, was also ac- 
counted for primarily by SIDOR with 
small quantities being produced by Siderur- 
gica Venezolana, S.A. (SIVENSA), a pri- 
vate company. This small decrease in the 
production of iron and steel resulted al- 
most entirely from a short strike against 
SIDOR early in September and a second 
strike against the same company, which 
lasted almost the entire month of Decem- 
ber. 


Work on the installation of two soaking 
pits and an oxygen unit at SIDOR's Ciu- 
dad Guayana steel mill was in progress at 
yearend 1969. Bidding on the supply, in- 
stallation, and preliminary operation of the 
equipment for SIDOR's planned expansion 
into flat products and tin plate manufac- 
ture, were delayed by political difficulties, 
and at yearend a new deadline of May 
1970 had been set for offers. 


A contract was awarded during 1969 to 
Tippetts, Abbey, McCarthy, and Stratton for 
a study concerning the possibilities of im- 
proving the transportation of iron ore and 
steel products. Alternatives under consider- 
ation are (l) a railroad from Puerto Ordaz 
to the Caribbean port of Guanta; (2) fur- 
ther dredging of the Orinoco River to 
accommodate vessels of deeper draft; (3) 
loading facilities at the mouth of the Orin- 
oco; and (4) an ore slurry pipeline to the 
coast. The dredging alternative is con- 
sidered most likely to be adopted. 

Nickel.— The Ministerio de Minas e Hid- 
rocarburos and Société Le Nickel were un- 
able to reach an agreement on a joint ven- 
ture for the development of the nickel 
deposits at Loma de Hierro in the States 
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of Aragua and Miranda, and preliminary 
arrangements with the French firm were 
terminated. Subsequently, the Ministerio 
invited 12 international companies, includ- 
ing Société Le Nickel and four U.S.-owned 
firms, to make preliminary offers. The 
U.S.owned firms invited were Universal 
Nickel Corp. Whittaker Corp., National 
Bulk Carriers, and Occidental Corporation 
de Venezuela, a subsidiary of Occidental 
Petroleum Corp. Reserves in the Loma de 
Hierro deposit have been estimated at 38 
million metric tons of dry ore with an av- 
erage nickel content of approximately 1.5 
percent. 


NONMETALS 


Asbestos.—During 1969, the Ministerio 
de Minas e Hidrocarburos was engaged in 
the final phase of its evaluation of the as- 
bestos deposits at Tinaquillo in the State 
of Cojedes. The economically exploitable 
reserves contained in these deposits were 
calculated by the Ministeria at 1.5 million 
tons of fibre-bearing rock. An unidentified 
international company reportedly submit- 
ted a preliminary proposal at yearend for 
the development and exploitation of these 
deposits. 

Fertilizer — Materials.—Work continued 
during 1969 on the expansion of the chem- 
ical fertilizer facilities of the Instituto Ve- 
nezolano de Petroquímica (I.V.P.), the na- 
tional petrochemical company, at Morón. 
A new 600-ton-per-year ammonia plant, 
which will raise the ammonia output of 
the Morón complex to 200,000 tons per 
vear, was nearing completion at yearend. 
As of the same date, the basic engineering 
studies for a planned 750-ton-per-year urea 
plant had been completed, and the basic 
engineering phase of the project for the 
production of phosphate fertilizers had al- 
most been concluded. 


Activities at the site of a planned petro- 
chemicals complex at El Tablazo near 
Lake Maracaibo were limited primarily to 
civil works construction during 1969. How- 
ever, by yearend, work had been initiated 
on the ammonia plant of Venezolana de 
Nitrógeno (NITROVEN), a joint venture 
owned 50 percent by I.V.P., 40 percent by 
International Development and Investment, 
a U.S. and European consortium, and 10 
percent by Petroquímica Atlántico of Co- 
lumbia. This plant, scheduled for comple- 
tion during 1972, will have a capacity to 
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produce 594,000 tons of ammonia and 
792,000 tons of urea annually. 


A project involving the construction of a 
1,500-ton-per-day ammonia plant adjacent 
to the Bajo Grande natural gas proces- 
sing plant was cancelled. The ammonia 
plant was to have been built by a con- 
sortium consisting of Venezuelan Sun Oil 
Co. LV.P. Venezuelan Atlantic Refining 
Co. Texaco Maracaibo, Inc, and Texaco 
Seaboard, Inc. 


MINERAL FUELS 


Coal.—Coal output increased by more 
than 5 percent during 1969. All output 
was from the State of Táchira, and the 
principal producing company was C.A. 
Minas de Carbón de Lobatera, which ac- 
counted for 85 percent of the total. 


During the last half of 1969, an agree- 
ment in principal was reached between the 
Ministerio de Minas e Hidrocarburos and 
a British consortium whereby the latter 
was to investigate the commercial possibili- 
ties of the Naricual mines and of the coal 
deposits in the Parijá district of the State 
of Zulia at its own cost. Should the results 
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of these investigations prove favorable, the 
consortium apparently would have priority 
rights with respect to negotiations for an 
exploitation contract. 

Petroleum and Natural Gas.—Venezue- 
la's output of crude oil declined slightly to 
3,594,061 barrels per day during 1969. Me- 
dium crudes (22.19 to 30° API) accounted 
for approximately 40 percent of total pro- 
duction, light crudes (over 309 API) 35 
percent, and heavy crudes (under 22.1? 
API) 25 percent. Companies owned by 
U.S. firms produced about 73 percent of 
the total with Creole Petroleum Corp., a 
subsidiary of Standard Oil Co. (New Jer- 
sey) , alone accounting for 43 percent. 

Natural gas production, over 98 percent 
of which was from oilfields, rose 2 percent 
to 4,584 million cubic feet per day in 1969. 
This resulted primarily from a 36-cubic- 
foot-per-barrel increase in the average 
gas/oil ratio at producing oil wells to 1,275 
cubic feet per barrel during the year. The 
output of natural gas liquids rose almost 
10 percent to 38,000 barrels per day in 
conjunction with an increase in the capac- 
ity of the country's natural gas processing 
plants. 


Salient statistics of the petroleum and natural gas industry 


1967 1968 1969 

Crude oil: 

Productio s dc cow thousand 42-gallon barrels.. 1,292,876 1.319.340 1,811,882 

Processed at refineries...... 2... .... 2. 22 LLL lll ll... do.... 425,532 434,032 21,783 

Eper”... 8 do 886,635 898, 499 903,728 
Natural gas 

Production. .2--d2ncommeiwRedaenusdad ek eE million cubic feet.. 71,615,992 71,634,602 1,672,989 

))) tes ⁰dyd K ĩ T do.... £119,328 r 125,331 130,734 

Producers’ l /◻οαοο..ο˖.˖ 8 do.... 1145, 884 r 148,462 151,075 

Shrinkage due to extraction of natural gas liquids. . .....- do.... r 27,439 27,404 32,277 

Field injections... zo DeL Re Kee ES erm HR IR RETE do 1 700,640 r 738,179 152,835 

Flared or otherwise lou. do 1 622, 701 r 595,226 606 , 068 
Natural liquids: 

Focusse. thousand 42-gallon barrels. . 12,692 12,567 13,820 

Export- 4 dl ⁰•A aAAAꝗZ—ZZ.. cee wet 2S do.... 8,497 8,925 7,111 
Refinery products: 

Refinery output „ do 424,931 488 , 437 422, 067 

Consumption. ss GEHE zd. do.... r 46,967 r 50,508 51 , 468 

International bunkern e do 19,801 20,380 18,913 

Exports. .. ß Actes sees eee eL bu do.... 840,258 834,360 841,209 

r Revised. 


! Includes refinery fuel. 


Source: Ministerio de Minas e Hidrocarburos. Memoria y Cuenta, Afio 1967, 1968, y 1969, Caracas, 


Venezuela, March 1968, March 1969, and March 1970. 


Proved reserves of crude oil declined for 
the fourth consecutive year, dropping 779 
million barrels to a reported total of 
14,890 million barrels at yearend 1969. 
Natural gas reserves, on the other hand, 
increased 325 billion cubic feet to a total 
of 27,077 billion cubic feet as of the same 


date. Approximately 92 percent of total 
proved gas reserves was accounted for by 
dissolved and associated gas; only 8 percent 
was nonassociated. 

Geologic and geophysical exploration 
and exploratory, development, and injec- 
tion drilling activities were as follows: 
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Geologic and geophysical exploration: 


Geologic surveying. ggg 
Gravimetric surveying. .._........-.---....---- 
Magnetic surveying........-.---.---.--.------ 
Seismic surveying. .......--.-------.--------- 
Structural drilling 


Drilling: 
Wells drilled: 


Subtotal... 2-1. 455006 nva dau CREE 
InjectloD e Loses es 


( ³˙¹¹wꝛ¹AaA ·˙¹ w LE E S LE 
Footage drilled. ................ Lll ll Lll. l ll... 
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1967 1968 1969 
party months.. 4.2 3.5 3.5 
node dO..2s “Suceuece 0.5 0.7 
RM ENS EE 0.5 0.7 
oS do.... 5.6 9.2 12.9 
-—— do.... 5.1 5.0 11.3 
E euis do.... 14.9 18.7 29.1 
number 44 74 69 
. do 31 26 33 
ai dium do.... 15 100 102 
TR do.... 232 824 875 
mea RU do.... 11 14 12 
aub d sue do.... 248 838 387 
. do 8 9 11 
8 do 826 441 500 
thousand feet. 2,448 8,487 8,188 


Source: Ministerio de Minas e Hidrocarburos. Memoria y Cuenta, Afio 1967, 1968, y 1969, Caracas, 
Venezuela, March 1968, March 1969, and March 1970. 


During the latter part of 1969, the Min- 
isterio de Minas e Hidrocarburos initiated 
a program to examine the possibility of 
economic exploitation of the Orinoco tar 
belt. This belt extends through the south- 
ern portions of the States of Guárico, An- 
zoategui, and Monagas, and occupies a 
part of the Federal District of Delta Ama- 
curo. Estimates of the total crude oil in 
place within the tar belt vary from 200 to 
700 billion barrels. Most tar belt crude is 
to0 heavy for production by normal 
means. 

At midyear, the Government oil com- 
pany, Corporación Venezolano del Petróleo 
(C.V.P.), awarded a contract to Geophysi- 
cal Service, Inc., a U.S. company, for an 
offshore geophysical survey. This survey is 
to cover an arca of 1,375,000 hectares on 
the Continental Shelf between the Orinoco 
delta and the Venezuela-Trinidad median 
line. Results of the survey were to be de- 
livered to C.V.P. by July 1970. 


Revised bids for service contract areas 
covering approximately 250,000 hectares in 
the southern part of Lake Maracaibo were 
submitted to C.V.P. in July 1969. As of 
that date, C.V.P. had offers from 11 com- 
panies or groups of companies involving a 
total of 16 firms, 10 of which were U.S.- 
owned. At yearend, the Government was 
preparing to request the Venezuelan Con- 
gress for approval of the contract bases 
(minimum conditions) established by 
C. V. P. This approval is necessary before 


C. v. P. can conclude individual service con- 
tracts with private oil companies. 

The capacity of gas injection facilities 
was increased by 222 million cubic feet 
daily to a total of 3,620 million cubic feet 
per day in 1969. Gas injection during the 
ycar was at an average rate of 2,111 cubic 
feet daily. Water injection capacity was 
raised 166,000 barrels per day to a total of 
1,480,000 barrels daily by yearend 1969, 
and the average injection rate during the 
year was 1,046,000 barrels per day. 

Refinery output averaged 1,156,000 bar- 
rels per day during 1969, down almost 3 
percent. from the previous year. This de- 
cline resulted from a sharp drop in the 
output of the Venezuelan Gulf Refining 
Co. plant at Puerto La Cruz after it was 
seriously damaged by an explosion and fire 
in March 1969. Effective throughput capac- 
ity of this refinery was reduced from a nor- 
mal 159,000 barrels per day to approxi- 
mately 100,000 barrels per day during the 
remainder of the year, but repairs were 
expected to be completed by mid-1970. 

A desulfurization plant with a capacity 
of 55,000 barrels per day of residual fuel 
oil with a maximum sulfur content of 1 
percent was placed’ on stream at the Cía. 
Shell de Venezuela Ltd., refinery at Cardón 
in December 1969. Construction continued 
on the desulfurization complex at the Cre- 
ole Petroleum Corp. plant at Amuay. This 
facility, when completed, is to have a ca- 
pacity of 170,000 barrels per day of 1-per- 
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cent sulfur residual fuel oil. The first 
phase of the Amuay desulfurization com- 
plex was scheduled to go on stream in 
mid-1970. Both the Cardón and Amuay de- 
sulfurization facilities are of the hydrogen 
process type and will depend on natural 
gas from oilfields in the Lake Maracaibo 
area to provide feedstock for the necessary 
hydrogen. 

Creole Petroleum Corp. signed a contract 
with the Fluor Construction Co. during 
the latter part of 1969 for the construction 
of a fifth atmospheric distillation unit at 
the Amuay refinery. Completion of this 
unit would increase the refinery's through- 
put capacity by more than 40 percent to 
640,000 barrels per day. However, at year- 
end, this project had not received the nec- 
essary Government approval. 

C.V.P. continued to seek the formation 
of a joint Government-private enterprise 
for the construction and operation of a 
135,000-barrel-per-day refinery. This plant 
would be designed to process heavy crude 
oils which would be provided by C.V.P. 

The total length of refined products and 
natural gas pipelines in service increased 
29 and 261 kilometers, respectively, during 
1969, but Ministerio de Minas e Hidrocar- 
buros figures showed a 479-kilometer de- 
crease in the length of crude oil lines in 
service as a result of the dismantlement of 
58 kilometers of line and the revision of 
previously published totals to eliminate 
duplication and any field gathering lines 
which had erroneously been included. Data 
on the length of pipelines in operation at 
yearend 1969 were as follows: 


Total length 
Type of line (kilometers) 
Crude oll: 

Trunk.-... saben edu ceases 8,359 
Secondary....................... 2,668 
Subtotal... ucc eek 5,927 
Refined products. .................... 512 
Natural gas__.............--.-------- 2,536 
TOU OM ca de 8,975 


Source: Ministerio de Minas e Hidrocarburos. 
Memoria y Cuenta, Afio 1969, Caracas, Venezuela, 
March 1970. 


The longest pipeline completed during 
1969 was the gasline constructed by Creole 
Petroleum Corp. from Ulé in the north- 
eastern Lake Maracaibo area to the Amuay 
refinery. This 240-kilometer, 165-million-cu- 
bic-foot-per-day line will supply natural 
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gas to the desulfurization facilities under 
construction at Amuay. A 106-kilometer 
gas pipeline with a capacity of 275 million 
cubic feet per day connecting a gas com- 
pression plant in the center of Lake Mara- 
caibo with the El Tablazo petrochemicals 
complex and the La Paz-Cardón gas trans- 
mission line was built jointly by C.V.P. 
and Cía. Shell de Venezuela, Ltd. Approxi- 
mately 87 kilometers of natural gas line 
was abandoned during 1969 by Venezuelan 
Atlantic Transmission Corp. 

At yearend, a 230-kilometer natural gas 
pipeline was under construction from 
Anaco to Puerto Ordaz. This C.V.P. line, 
which is to supply gas to Orinoco Mining 
Co.’s iron-ore processing plant under con- 
struction at Puerto Ordaz, was scheduled 
for completion in mid-1970. 


An agreement reached between the Phil- 
adelphia Gas Works of Philadelphia, Pa., 
and C.V.P. near the end of 1969 calls for a 
joint effort to determine the economic, fi- 
nancial, and operational requirements for 
the exportation of liquefied natural gas 
from Venezuela. Philadelphia Gas Works is 
to study the liquefied natural gas market 
possibilities in the U.S. east coast area, 
prepare preliminary engineering require- 
ments for receiving and sales facilities, and 
develop related financial studies. The 
agreement also calls for Philadelphia Gas 
Works and C.V.P. to collaborate in the 
selection of processes and designs, both for 
the liquefaction plant and the necessary 
tankers. C.V.P. will be responsible for ar- 
rangements with respect to the required 
natural gas supply and is to prepare pre- 
liminary engineering studies for the facili- 
ties needed to transport the gas to the liq- 
uefaction plant which would be constructed 
at Puerto La Cruz. 


Should C.V.P. decide that a liquefied 
natural gas exports program would be fea- 
sible, it plans to form a joint venture with 
foreign investors for development of the 
project. Press accounts indicate a probable 
volume of 500 million cubic feet per day 
for such an export program and a target 
date of 1974 or 1975. 


Several ‘petrochemical projects in addi- 
tion to those summarized previously under 
“Fertilizer Materials” were completed or in 
the planning stage during 1969. Work was 
completed on both the dodecyl-benzene 
and phthalic anhydride plants in Valencia. 
The 15,000-ton-per-year dodecyl-benzene 
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plant was built by Química Venoco, a 
company owned 55 percent by private 
Venezuelan investors and 15 percent each 
by Phillips Investment Corp; Inversiones 
Shell; and I. V. P. Oxidaciones Orgánica, 
owned by the Montana Group; Sherwin- 
Williams Co.. I.V.P erected the 3,000-ton- 
per-vear phthalic anhydride plant 

During the latter part of 1969, I. V. P. 
called for bids on the construction of a 
chloro-soda plant at El Tablazo which 
would have a capacity to produce $5,000 
tons of chlorine and 39,200 tons of caustic 
soda annually Some details were still 
being negotiated at yearend with respect to 
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a 50,000-ton-per-year, low-density polyethyl- 
ene plant planned for the El Tablazo pe- 
trochemicals complex. This plant is to be 
built by Unicar Petroquimica, C.A.. which 
is owned 60 percent by Union Carbide 
Corp. and 40 percent by I.V.P. Also under 
consideration for construction at El Tab- 
lazo were an I.V.P.-B.F. Goodrich Co. proj- 
ect for the production of 50,000 tons of 
vinyl chloride monomer and 30,000 tons of 
polyvinyl chloride annually, and an I.V.P.- 
Ashland Chemical Co. project for the pro- 
duction of 40,000 tons of isoprene and 
poly-isoprene and 38,000 tons of methanol 


per year. 
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The Mineral Industry of Yugoslavia 


By Roman V. Sondermayer ! 


During 1969 Yugoslavia produced a large 
variety of mineral products, remaining a 
leading European producer of nonferrous 
metals and ranking fourth after the 
U.S. S. R., Rumania, and West Germany in 
European crude oil production. Bauxite, 
antimony, copper, lead, and zinc ores and 
metals and nonmetallics such as barite, 
feldspar, magnesite, and pyrite were among 
the more important minerals produced. Iron 
and steel output continued inadequate to 
cover demand, and substantial imports of 
iron and steel semimanufactures were re- 
quired. Although Yugoslavia is one of the 
leading European crude oil producers, out- 
put of mineral fuels was below domestic 
requirements, necessitating supplemental 
imports of high-rank coals and liquid fuels. 
Power shortages adversely influenced min- 
eral production. 

Major activities in the mineral industry 
of Yugoslavia in 1969 included the con- 
struction of an aluminum smelter near 


Titograd in Montenegro, the planning and 
financial arrangements for two alumina 
plants located near Mostar in Hercegovina 
and near Sibenik in Dalmacia, the discov- 
ery of a large iron ore deposit near Ljubija 
in Bosnia, the commissioning of a new 
iron ore mine at Tajmiste in Macedonia, 
the expansion of the Panéevo fertilizer 
plant, the discovery of a new oilfield near 
the village of Benicanci in Croatia, and 
intensive exploration for crude oil on the 
Adriatic Coast. 

Although mineral trade between the 
United States and Yugoslavia was modest, 
mining machinery and related equipment 
together with technical know-how have re- 
mained a strong area for U.S. suppliers. 
Although no conclusive contracts have been 
made, Yugoslavs displayed particular in- 
terest in U.S. participation in the mining 
and processing of nickel, antimony, and 
aluminum and in offshore drilling. 


PRODUCTION 


During 1969 the policy of limited invest- 
ments continued. Consequently, to maintain 
or increase mineral output, producers di- 
rected their efforts toward better utilization 
of existing facilities rather than construction 
of new ones. Closing of unprofitable mines 
and conversion to opencast mining when- 
ever possible was common. Mechanization 
of both underground and opencast mines 
proceeded at a more rapid pace than in 
1968. 

In spite of better mechanization, produc- 
tivity per man-shift of Yugoslav miners 
was lower than the average productivity of 
miners in Western Europe. 


Petroleum exploration, production, and 
refining, although modest by world stand- 
ards, were generally perfomed by modern 
and efficient methods. All three primary 
methods of oil production (flowing. pump- 
ing, and gas lifting) were used; secondary 
recovery methods (repressuring and water- 
flooding) were employed at older ficlds. 
Chemical and hydraulic methods for stimu- 
lation of crude oil production were widely 
used during 1969. 


1 Petroleum engineer, Bureau of Mines, Wash- 
ington, D.C. 
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Table 1.—Yugoslavia: Production of selected mineral and metal commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1967 1968 1969 » 
METALS 
Aluminum: 
Bauxite, gross weight..........-.-.--------- thousand tons.. 2,181 2,072 2,182 
Alumina, gross weight..._.......-----...------------------ 101,403 118,082 e 119,000 
Metal, including secondary. ggg 44,574 48,080 48. 370 
Antimony: 
Mine output, metal content 8,079 2, 657 e 3.000 
Metal (regulus)... )) J ͤ Stet a nee A 2,297 1,755 2,037 
Bismut ⅛ ᷣ ð ß Ua daas 107 86 102 
Cadmium, metal · eee 150 150 150 
8 chromite, gross weight 41,162 t 45,261 39 , 434 
opper: 
Mine output, metal content 63,152 70.487 e 88,000 
Blister, including secondarꝶꝶ / . 76,707 t 83,821 e 89,000 
Refined (electrolytic: 
dil ind ee ee ee 8 50,685 59.421 78.326 
e, , . e Eu EE 15,554 10,633 3.677 
% ⁰oÜ¹w¹AAſſãſͥ ͤ yd ¶⁰y D Ee Sead troy ounces.. 68,064 70,814 NA 
Iron and steel 
Iron ore and concentrate thousand tons.. 2,580 2,720 2,721 
Pigltol... 22: —::2-2eltabesesecmdaawelcusesu Ries do.... 1,177 1,201 1,198 
Ferroalloys, all types do.... 79 85 90 
Steel ingots and casting do 1,832 1,997 2,220 
- emi manufac! utes 7 ⁵⁰⁰xyp a EN do 1. 176 1. 510 1,570 
ad: 
Mine output, metal content of ore 108 ,079 * 111,768 e 123,000 
etal: 
Smelter, crude, including secondar ......---------20-- 101,890 t 108,715 120,000 
Refined, including secondar jg 98,805 94,833 106,95, 
Manganese, ore and concentrates, groes weight 9,821 14,186 12,331 
MéeIGUIV. Lucre ote Dess 8 76-pound flasks.. 15,890 14,794 14,330 
Selenium, elemente kilograms. . 4,644 9,637 9,000 
Silver, metal, including secondary 2 thousand troy ounces. . 8,075 2.577 3,456 
Zinc: 
Mine output, metal content... .... LLL Lc ccc Lc c cce ce ceres c 90,017 * 95,474 e 98,000 
Metal, including secondar—ꝛ——ꝛ 53,188 78.978 81.059 
NON METALS 
best... menu a uocis ea EN 9,021 10,898 11,461 
Baritë c ewe cout vot «ð-ã: ð - oe ee a 84,478 70,436 e 71,000 
Cement, hydraulic... ...... 2.2. 2 LLL cL LLL. thousand tons.. 8,818 8,765 8.964 
Clays, fire clay: 
C11. ³¹1Üe¹1QA ⁰ md ]˙Ü¾QQſͥ ⁰Z³ͥꝗeꝑer mmm ß t eruat 168,004 * 178,192 e 180,000 
Bülhed... ceo loeuedco utres v boca I cQ C 8 84,667 r 88,410 e 40,000 
Feldspar, erudée. ß 86,996 * 44,038 e 45,000 
Fertilizer materials, manufactured: 
Nitrogenous: 
Gross weighgnnt lll. lll... thousand tons.. 505 661 917 
Nitrogen content ka.... do 101 132 183 
Phosphatic: 
ross welght.. “. do.... 1,285 1,072 687 
Pio neeeeneee lcd eur un sed do.... 204 177 118 
Gypsum: 
r.. ³˙.Aw ͤ· A 170, 926 * 196,680 e 200.000 
Calevinedou ̃ ²]ͤm;ů—L «ð df y x cae ene 48,747 r 52,218 e 60,000 
Lime: 
WICKING: cs- oaeclReleseriesQasüoAu e en eue thousand tons.. * 941 r 983 e 1,000 
ydráted Iꝶmtmmtmtmtm c eme rue E eem do.... 258 r 823 e 350 
Magnesite 
((( RUM a oa Maia ad ato oux solo Et case qeu ELE Eau 424,162 400,316 477 , 000 
( ² »“... ³Ü ¹ ; * 149,516 156.801 193,160 
Caustic calcined... eU wꝛ ꝓ 17,807 17,074 * 17,000 
Mica, all grades :<: s Ro ORE E csae kilograms.. 118,659 148,601 NA 
Pyrites: 
Gross ehh”... cd ume eu dd 424,648 * 278,663 e 272,000 
Sülfür een. ⁵ð e ee eee dale aea 178,352 * 114,938 e 114,000 
Quartz, quartzite, and glass sand................. thousand tons 629 660 NA 
Salt: 
C ͥ ot ͥ ͥ ˖ͤ ees bubo y etd 40, 776 10,574 NA 
, ß eo wm uu ed Mas ek eed eae 121,656 127, 000 NA 
C%%/%/%%/%Gõö.Ü˙ĩ ˙ ð . yy yy mm x CP 41.426 NA 
% ³˙Ü¹1⁰Aͥͥ² ¹³“üva ⅛—Üðbd ̃² e ]⁊«ͤʒ k ð-ß Led Et EE LE 168,432 179,000 212, 000 
Stone, sand and gravel: 
Gravel and sand excluding glass sand. thousand cubic meters. . 6,092 6, e 7,000 
Dimension stone and marble facing square meters.. 305, 527 369 , 631 e 370,000 
Broken stone and marble___.._....-- thousand cubic meters.. 2,171 2,128 2. 200 
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Table 1.—Yugoslavia: Production of selected mineral and metal commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity ! 1967 1968 1969 » 
MINERAL FUELS AND RELATED MATERIALS 
85 |i tj ³o AAA ðĩVüss ⅛ðtA Ai ð 2 EET 12,423 8,986 e 10,000 
oal: 
Bituminous. ...................-- e e cL eee thousand tons.. 908 835 682 
HIOWBI 1lc2. ese ⁰ Ar ðu sea EU GE. do.... 9,023 9,508 9,442 
JE QI P K 8 do.... 16,536 16,389 16,378 
Coke: 
Metallurgical.........................--..-- thousand tons.. 1,157 1,1713 NA 
Bree ne JJ ?ę«“ do 62 61 Na 
GOSWOPK Loch ce teas ed ⁵ Ä QS me ⁵ E au do.... 7 2 NA 
dll m ——— —— . HÀ 1,226 t 1,236 1,226 
Fuel briquets, all grades 23,909 * 88,636 e 80,000 
as: 
Manufactured (city gas only)............. million cubic feet. . 2,418 2,641 e 2,600 
Natural, gross production Olde 16,318 20,615 25,784 
Petroleum: 
Sash ³˙· AA thousand tons.. 2,874 2,494 2,699 
Refinery products: 
Gasoline, all kinds do.... 886 985 1,008 
White spirits CC do 17 18 19 
Kerosine and jet fu ess do.... 94 119 140 
Distillate fuel oils V do 1,889 1,880 1,723 
Residual fuel 0il8. 2 Lace cac seca do.... 1,816 1,847 1,968 
Fünen had uda adn Eee px do.... 188 103 88 
Asphalt and bitumen, including natural........... do.... 171 245 814 
e Estimated. » Preliminary. t Revised. NA Not available. 


! In addition in 1969 Yugoslavia produced bentonite, diatomite, germanium, kaolin, liquefied natural and 
petroleum gases, blast furnace , and petroleum coke, but statistics were not available. 

2 All as byproduct of lead and zinc production. 

3 Most as Produc of copper production. 

4 Calculated on basis of 20 percent nitrogen content as reported in source material. 

5 Calculated on basis of 16.5 percent PsO; content as reported in source material. 


TRADE 


Trade tables show the principal flow of 
mineral materials during 1968, the latest 
year for which data were available. Nonfer- 
rous metals constituted the largest export 
commodity group, and iron and steel to- 


gether with liquid fuels accounted for the 
major portion of the country’s mineral im- 
ports. West Germany was the principal 
mineral importer and the U.S.S.R. the 
principal supplier. 


Table 2.—Yugoslavia: Exports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS 
Aluminum: 
e . thousand tons 1,818 1,846 
Oxide and hydroxide (alumina only ů 11,568 20,866 
Metal, including alloys: 
BOIAD. Lo ð m ð ꝗꝙ̃ : ĩð-õ-Vßd . erii ce EE 158 4,168 
FFF !n!n.l!,l,., 8 6.324 20,485 
Semimanufactures. |... 2222 c ccc cc ccce cec ecce acre rca 18,481 22,301 
Antimony metal, including alloys, all forms........-------------------- 1,747 1,288 
Bismuth metal, including alloys, all form 65 45 
Cadmium metal, including alloys, all form 12 T2 
Chromium, chromite, concentrates... LLL c cce c ccce cec secare 6,920 9,260 
Copper metal, including alloys: 
Scrap and IIA LR ³ðVAA E 437 226 
Pl ⁵ ⅛ð- 1.420 9,358 
Semimanufactures. ....... 2 LLL c ccc c c cle c ecce ce creer eres 29,160 84,219 
Iron and steel: 
Ore and concentrate, except roasted pyrite.................. 2... ll. 91,154 97.345 
r . xau 524 2,369 
Metal: 
Senn... ] eee Oa anu teet M er E 42,355 28,322 
Pig iron, ferroalloys, and similar materials. .................... 116.084 51.648 
Steel, primary forma 10,042 85,048 
Semimanufactures: 
Bars, rods, angles, shapes, sections 98,030 128,065 
Universalis, plates, and sheets 15,591 14.893 
Hoop nde icaleswuhcuu a uEadamuue cese cbe 779 9,542 
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Table 2.—Yugoslavia: Exports of selected mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 


METALS—Continued 
Iron and Steel—Continued 
Semimanufactures—Continued 


Rails and accessories 38,020 9.932 
Wire (excluding wire rodsgs )))) 12,366 7.947 
Tubes, pipes, and fittingggg zz 13,378 64.659 
Castings xn forgings, nt v RS ax 9,013 7,164 
] ³5ÜW ð ' i.] URN NE EE ³ AA hid ee eee 247,177 242,202 
Lead metal, including alloys: 
Unwrought MONET tere NaS 8 f E Ed ale 54,641 55,147 
Semimanufactureeee Ss 1.547 619 
Manganese ore and concentrate s 990 . 42 
l ³·wͥ YA E MEE E 76-pound flasks. . 14,678 14,172 
Nickel metal, including alloys, all form 60 181 
Platinum-group metals; Palladium............... thousand troy ounces. . 8 23 
Selenium, elemental. ..._.........--.-..------------- eee, kilograms.. 4,735 17,743 
Silver metal, including alloys... gg thousand troy ounces.. 2,616 2,820 
5 metal, including alloys, all form 5e 
ine: 
Ore and concentrate 2,836 9,205 
Oxide... d ;kyßd d x ĩ¾ e Ee 1,223 1,004 
Zinc metal, including alloys: 
Blue powder EUN e PES ö tA ĩ A EE 2.992 2. 566 
H ⁵³˙“üiiA 5mm a ͤ mmm y ae RM 5.218 30,622 
Semimanufactures. ........... 2. LL ccc cL ccc eccle Lee ec celere es 1,659 11,040 
NONMETALS 
Asbestos. s...... eet Soa wee ⁵ð v eee ee prr 1,660 1,570 
Barite and ere 8 45,028 52,093 
Cement: 
) taka se ey nof M a 148 , 874 110,856 
OUNCE Nac E PERPETUA x MU 18,472 33,882 
Clay and clay products (including all refractory brick): 
Crude clays: 
Beer! ĩ⅛i⁰ erase mat assi 26,284 28,746 
FFII ³˙i ewige Ee RE ĩͤ v 8 4.220 8,854 
Kaolin (china ) M UJ 91 188 
,813,7] MMC MUNERE 70 
Producta: 
Citi! ˙0w m' eddasiQ em d quc M REEL 48,923 44,150 
Nonreíractory.......... eee ccce ccce e ceca cerae eer gated 184,295 8,360 
n ß . e die D LE 1.667 1.420 
J ô⁰U˙ſ ⁰ yd ͥ y ͤ vy ͤ 8 20, 630 15, 481 
Fertilizer materials, manufactured: 
Niere d ]ðix ð 1.861 787 
Phosphatié õõ ³»W¹¹Aſſ ⁰ aA mom Ru da we 288 , 603 846,067 
Gypsum and plas terre zz 191 48 
Lime secr eee ]] Kd y yyy y 1. 578 1.781 
Magnesite: 
„ p C a ELLE A MEE E xps 8,580 75 
eff.; see waco oatmeal 8 OPENS 12,378 18,939 
DIhteted. ³˙¹¹A ⁵²⁵m mm ꝛ ͤ ³oA¹ ¼5m⁰mDSx mt 8 68.517 93,553 
Pyrites (gross weight 96,406 106 , 726 
Stone, sand and gravel: 
Dimension stone, crude, partly worked, and worked... ............. 61,462 49.784 
Gravel and crushed roatttct1uũMmnmnn eee eee eee 6,632 42,869 
sii. Sand, excluding metal bearing 4,646 6,397 
ulfur 
Elemental, Herr ð E casa en Ede 1,602 4,949 
Sulfuric acido nUd́nꝑßß ⁰ ß Uu E ws 8,087 56,505 
Tale, steatite, soapstone, and pyrophyllite............... LL 2 lll. - lll. 5 101 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black and gas carbon: 
Carbon DIBGK-. ß ß meet e E ed 641 1,114 
Coal: 
Bituminous . E wea cd vdems aie d 2,269 1,506 
＋6iu Ci mA ood ses ce c EOM 8 84,968 65,425 
ihid CONI SLE lcu Se eet uU eh ei uc D es ec LO EIE 16,064 9,3 
EHI cic Clee a ⁵³W ⁵ðVſ ? ubilʒ 8 80,362 21,895 
Gas, li cuefied. Ah ck cases 10,844 i 
Petroleum: 
Crude and partly refined. ............... 2.2 2L LLL LLL ll Ll cll cler 821,805 292, 201 
Refinery products: 
Gasoline (including naturaljùhhhh ). 91.204 128,423 
Kerosine and jet ſuee “ll 18,732 17,725 
Distillate ſue i eDcS 276,418 39.080 
Residual fuel lll 270,479 76,021 
Lubricants.................. OROSII ORO NE 55,170 15,773 
Mineral jelly and ann 132 .  ....... 
Othek..— is ta eta ouod ũ ⁵ ... e er Eau E bes 9,202 3,1038 


Total soso dnes ————— y € 716,337 280,075 
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Major destinations of selected commodities, 1968 


(Metric tons unless otherwise specified) 


Commodity Quantity Commodity Quantity 
MBTALS METALS Continued 
Aluminum: Mercury, total.......... 76-pound flasks.. 14,172 
Bauxite. coral Spas thousand tons.. 1.846 dien Tea 22422 Go: Sed bs 
eek Sos Bt e 0 717 ni ng dom do 
weet Germany........... 90 589 oe Germany e dee 2 
aly..--..--.-.-....-...- O... 258 „ J.. S. O... à 
umania. dd do.... 105 SPERMI: Cie menta total.... kilon ama: . 17,743 
zechoslovakia........... do.... 95 est German 0.... 17,153 
East Germany............ do.... 70 eine metal, including alloys, unwrought 
Metal, including alloys: J)). 8 80, 622 
nwrought, tot“ occ. 20,485 e United Kingdom 12,450 
West Germany. ............ 5,581 / ici co REEL eee 8,272 
Sinn cuter acecs 5,525 United States 2,659 
85 Bac HII 8,350 USS Ru umsiceeee cire nei satan 2,018 
mimanufactures, total 22,301 
United Stats 7,149 NONMETALS 
Czechoslovakia 2.612 Cementa all types, total............... V pb 
olandese acco FO MEME rr isade : 
Sweden. 1,660 z x ee eee 28,750 
dd metal; including alloys, all forms, Ma eR „„ 16 82 
een! 8 1.288 including refractory brick), f 
1 nu SAM ME TE iin 
I/ 88 887 Rumania 16,956 
Copper: Metal, ineluding alloys: West Germany 9,569 
Unwrought, Stel. 9,858 VVT 4225 
Jta d States. ----------------- 04 Fertilizer materials, manufactured: Po-. 
Semimanufactures, total............- 84,219 dio m 33G 8 9 
iav. States 35240 Magnesite, sintered, J wend ee 93,558 
1,88. K. ... 81640 United States 002222022 25.952 
West Germany 8,476 Pond ferc lee seme p ues oleae 135 150 
United Kingdom 1,918 United Kingdom 8 12' 866 
Iron M steel: Semimanufactures, total.. 242,202 Pyrites (Erbes weight), total 106.726 
f eere eee 60,612 United Arab Republie——- 47,697 
CCC. ee ee 81 377 East Germany 21,598 
East Germany . 28,878 Czechoslovakia .................-.- 15,022 
West Germany. .................... 22,910 MINERAL FUELS AND RELATED MATERIALS 
Lead, metal including alloys, unwrought, Petroleum: 
C6. ³ð K Lus ue DAE ALIE 55,147 Crude and partly refined, total 292,201 
United States... ..................- 19,455 Austria.. 292.201 
Run m dl ELI Su 8 17,190 Rennery products, total 280,075 
Küste. mE Em Sand 8,906 Au RSS e RACE dc 66,724 
Poland. .............. VF 6,494 United Kingdom................ 62,857 
Czechoslovakia 1,807 Italy cns nr RE REDE E WS 56,488 


Table 3.—Yugoslavia: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS 
Aluminum: 
Bauxite and concentrate... ...... 22 LL cc LL cllc eee ee 7,816 9,961 
Oxide and hydroxide (alumina hh 8,449 1,046 
Metal, including alloys: 
Unwrought 2225. . eee oe FFC 25,299 21,659 
Semimanufacture s 2,783 4,349 
Antimony metal, including alloys, all form 105 .— Lo 
Chromium: 
Chromltéeo c cS ec Rede au cea ⁵ ⅛ 48,963 175,488 
Oxide and hydrox ide 353 304 
Metal, including alloys, all form 7 1 
Cobalt: . 
Oxide and hydrox idee 24 11 
Metal, including alloys, all forms. nm 29 45 


Columbium and tantalum: Tantalum metal, including alloys, all forms 
kilograms. . 8 45 
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Table 3.—Yugoslavia: Imports of selected mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS— Continued 
Copper: 
Ore and concentrate.. ͥ0¹wd»A.·˙r˙ A ³ AA eeewew 497 4,917 
Meral including alloys: 
SS lll ³⁰o¹wmàAqq ⁰³•m m = y a 1.490 1.067 
Unwrought: 
Blister and other unrefined, unalloyed.................... 6 6.002 
, . . EA cis 15, 588 15,846 
Semimanufsseture......r!“ꝓ8 88 5, 486 6,807 
Iron and steel: 
Ore and oneen tds ck See te EGER TEE 128, 206 200 , 807 
Meu 
"Rr 8 25,702 RS 
pic ran including cast Iron... occ so Xe ko E esaéQes ces 140,844 146,093 
sponge fron, powder, and shot... ................ ll lll lll. 740 899 
erroalloys: 
Ferroemnn ness cecwssiceeeseeds 2,108 2,529 
Other EINER 1,094 1,921 
Primary steel forms: 
II oie ³ĩðWͤA km 24.276 9,660 
Blooms, billets, slabs, sheet and bars.......................... 61,091 99.970 
Steel semimanufactures: m 
Bars, rods, angles, shapes, and sections... s 209,276 91,115 
Universals, plates, and sheets C 448,103 896,991 
Hoop and strip- -isss eur x ue Ao newest dés E E E d e ELE 74,641 60,531 
Rails and accessories 2,811 2.572 
Ü HERE 26 , 467 15,818 
Tubes, pipes, and fittings... .. 2... 2.2.2... Ll lll lll cles „%vͤ 40,217 38,228 
Castings and forgings, ...... 1,858 1,304 
1% oe Phe eke bees deed Ee Occ 8 802,878 606 , 549 
Lead: 
Ore and concentrate kk 6,783 12,260 
ODIT REDUCE ] Ä ⁵ĩV?.A ⁰yd eee 8 580 533 
Metal, including alloys 
CPR o ĩ ĩð»2X ĩð-³juſdſſſ ⁵ð2—ͤſſſſſũͥ ⁰⁰⁰⁰ y E a 1,768 152 
1hõõõͤĩÜ˙m x y sui ES 8, 885 8,547 
Semimanufacturess LL LLL llc c cele aeree 325 
Manganese: 
Ore and concentrate. |... 2. 2 2 ccc cce cc cle cce LL eee eee cere 49,032 85,562 
ÜXxidell. lu cllucuecoc2bLoveomocsiwedeseerkceasaitem nuca 8 895 3 
Metal, including alloys, unwroughggnl hk Bose es 
MeG@rCUury ß ß eeus ess 76-pound flasks. . 9 122 
Nickel: 
Matte, speiss, and similar materials 18 15 
Metal, including alloys: 
Unwrought "PEE k- 422 815 
Semimanufactureeeieii LLL LLL LLL Lll ec ee eee Le * 530 720 
Platinum-group metals and silver, including alloys 
E/ ͤ³ ³ðU/ſü ĩðͤKĩͤ ͤ⁰ dM Ed troy ounces.. 19,612 52,871 
1117. MEMORARE rs ae do.... 483,874 887,038 
Selenium, elemental....................... l.l l cll lll... kilograms. . 840 1,906 
Tin: 
Oxides: d EIS RUE ERE long tons.. 11 21 
Metal, including alloys: 
Unwrought. TTT do.... 1,798 1,386 
Semimanufact u res do 28 60 
Titanium: 
Ore and concentrattkõ- cc el ccce cease scc erre 1,699 1,005 
ff111l Bs tenet Be ete eae Ue a se ole ea eae 8,925 4,694 
Metal, including alloys, all form. kilograms. . 250 6 
Tungsten metal, including alloys, all form do.... 11,592 6,576 
Zinc: 
Ore and concentrate. ...... 2 L2 2L LLL c LLL Lc c lll cll cec caes 21,764 42,108 
// ³˙ ͤͥͤo⸗(ꝶäũ ůw!.. ⁰ c EMI I CE 245 47 
Metal, including alloys 
J)) ͥͥÜ ¹˙¹Üb]¹Üſ ⁰¹w ...du 20 26 
Ih ͥ VTT—TTWWWA—GT0—0B—V» ip LL E 2,233 7,646 
Se mimanufact uree s 334 189 
Other: 
Ores and concentrate s 4 315 
Ash and residues containing nonferrous metals 2,160 104 
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Table $.—Yugoslavia: Imports of selected mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 
NONMETALS 
Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum, ete. ........-..-------.-------- 695 891 
Dust and powder of precious and semiprecious stones kilograms.. 29 11 
Grinding and polishing wheels and stones 623 833 
// Tom pH PDA 18,644 17,125 
Boron materials: 
Crude natural borates.......... 2 LLL ccc cc cc ca ceca ee c cre Leer 1,850 808 
Oxide and acid... cbc l ꝶꝶqꝶꝶmwt pa Ce EAE ERR 285 8,459 
%%% // A 6 d ³ AV ³é E A EE E 990, 106 708,670 
F "rr 265 
Clay and clay producta: 
Crude clays, n.e.s.: 
ei ⁵]ð e ⁵ð¾ Ä . RE ws E 80 114 
Fh ⁰“ ⁰⁰ Menu dd 8 34, 666 86, 540 
Fuller's earth, dinas, ehamo tte 158 1,155 
Kaolin................. J 86 26, 515 29,702 
014.1 REMEDIES 878 8,458 
Producta: 
Refractory (including nonclay brick )) 12,400 15,745 
Nomen y RAE E aicgis aq. 22, 804 80 ,822 
Diamond, industrilllllllkk.k kilograms.. 74 11 
Diatomite and other infusorial earths. ............. FC 594 651 
Fertilizer materials: 
Crude: 
Phosphati c. "RC 8 694,245 796,975 
/f // AAA adu do sau dead c. 8,825 12, 521 
Manufactured: 
Nis nds ]·¹-- . · · 6 d S MEE E 483, 809 407 , 667 
E hosp batie: 
homas Slag- ⁵⅛”VOÿDꝙ Ad eB SETS EM TOES 62,925 19,100 
r pU US EPA vc 6,095 5,000 
as D RH NOR 175,466 191,267 
FKhiofSDRE. 2 mv. ⁊ . 88 JJͤĩ?700? 8 „198 870 
Graphite, natural........... "er 8 1,141 892 
ica: 
Crude, including splittings and wWastte . 536 70 
Worked, including agglomerated splitting 85 81 
Precious and semiprecious stone, except diamond....................... 130 419 
Pyrite (gross nn mb aC E c eae 20 22 
SAC en s 8 r d ad du E E 128,710 186,521 
Sodium and potassium compounds: 
üer ³ð / ⁵ð d 14,301 14,854 
Caustic potash, sodic and potassic peroxides. ...................... 618 1,842 
Stone, sand and gravel: 
Dolomite, chiefly refractory grade. ............................... 2,787 8,745 
Gravel and crushed rock... kd 15,144 64,164 
Limestone, except dimension 11,611 14,895 
Quartz and quartzite. |... eee ccc cce Lc cL Lc LL LL c2 c cla 2e ee 718 2,188 
Sand, excluding metal bearing 11,427 66,811 
Sulfur: 
Elemental, fer. em E Wee ERE ddSdcig 21,2397 20,018 
Sulfuric acid.............. JJ (:! 8 448 29 
Tale, steatite, soapstone, and pyrophyllitek s.l. 668 701 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural.............. LL LL LLL LL cllc Lll cl l.l. 4,424 14,194 
Carbon black and gas car bonn 8,974 8,184 
Coal and briquets: 
Anthracite and bituminous coaaaalM1kaksassss 1,444, 588 1,742,231 
Briquets of anthracite and bituminous coal 22, 13,047 
Coke and semicokkkkaaaa „„ SE lays tet OS 114,384 110,193 
Petroleum: 
Crude and partly re fine 2,589,524 2,718,882 
Refinery producta: 
Gasoline (including natural)... ) 26,838 84,060 
Kerosine and jet fuel 13,235 26,362 
Distillate fuel CG. l.i ve ema mm 311.341 296,031 
Residual fuel oil... 2.2.2. 22:2 2-222 eee eee 264,967 535,400 
Ih ðͤſͥͤ ĩᷣͤAdꝗĩ¼ä to aa cl sa uiu. Gee cee 36,615 38,574 
Mineral jelly and ann 4,176 8,704 
C ˙³»W⅛[ͥ.i“m:.: ĩ ð y ¼¼ßßßę wt Bee m;;—;= r 76,497 89, 827 
I . ³⁰˙· ³ cae howe eet eters r 733, 669 1,023,958 
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Major origins of selected commodities, 1968 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 


Metal, including alloys, unwrought, 
1111 ta eae 


.R 
Semimanufactures inehicing alloys, 
6m edu der dcus 


AUSTIN o bot eR RAE 


I/! ³˙ A eae 
RA —" — HC NS 

y 
Copper, metal including alloys, un- 


wrought, totallll 


Bull! 4 e ewes 


Australian 


West Germany. yd 
Metal including alloys, unwrought, 


C ²⁵˙’ͥ⁵Ã ² A A aa 


—— — : q — a 


Platinum, total........... troy ounces.. 


West Germany............. do. 
Tin, metal, including alloys, all forms, 
CiTitr long tons 


United Kingdom do 
Indonesia do.... 


West Germany. ............ d 
Tungsten, metal including alloys, un- 


wrought, total... ........ kilograms.. 


Fran ene 8 do.... 


o 
Zinc, ore and concentrate, total. ....... 
Czechoslovakia 


West Germany... hh 
/// ᷣͤᷣ AA 


///) y Ies 


Bulgaria- mo iae iw see ese 
Clays and clay products: 
Crude clays, n.e.8.: 


Fire clay, total 
Czechoslovakia 


Quantity 


21.650 
18. 208 


4,349 
1,524 
1,314 
646 
75,488 
69.534 
4,234 
1,720 


21,848 
18,179 


108,335 
46,574 


86,540 
21,761 


Commodity 


NONMETALS— Continued 


Clays and clay products— Continued 
Crude clays, n.e.s.— Continued 

Fire clay - Continued 
Poland ĩᷣ 8 
West Germany. .......... 

Kaolin, total. ................ 
Czechoslovakia 
East German 


Products: 
Refractory 1 nonclay 
bricks) total................ 
West German) 
USS o EET 


Fertilizer materials: 


Crude: 
Phosphatic, total... .......... 
Punisia C00 d ee IEEE 
Jordan:.....:. o clc. 


ast Germany............ 
Manufactured: 
Nitrogenous total............. 


III!!! E 

West Germany........... 
Phosphatic: 

Thomas slag, total. ....... 

United Arab Republic. 

Other, total! 


Potassic, total...............- 


East Germany............ 
SSR. xe 


United Arab Republic............. 
unn cce eicere 


Quantity 


— 
oe 
* 


888288 
NN & 


to 0o 
ma MO CO v C» 00 60 d» C 


EERE 


12.521 
12,521 


407,667 
99.071 
83.001 


MINERAL FUELS AND RELATED MATERIALS 


Anthracite and bituminous coal, total... 1,742,231 
U.S.S.R 


"E CHE ae gh Ste ⁵dĩ ac 1,145,765 
United States 432,823 
Czechoslovakia 140, 646 
Petroleum: 
crude xS artly refined, total 2,718,882 
S.R 2ͤ 8 „229, 534 
los J 886 854,514 
Libyas- Seno ⁊ð2ĩ inean ade 294.052 
FIC ieee ee heats 172,536 
Refinery products, total... ......... 1,023,958 
USSR "TDI Setar Pla ar, 570,947 
RU SLE Lo S unt uio og ia. 202,742 
Bulgaria 48,731 
III/ uU s ciens 46,951 
Hungary... o ose em 32,624 
Poland. 2: Re Ia. 22, 034 
United States 22,812 
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COMMODITY REVIEW 


METALS 


Aluminum.—The Yugoslav aluminum in- 
dustry had a successful year in 1969. In ad- 
dition to the continued production and 
exports of bauxite, most of the industry's 
activities were concentrated on new alumi- 
num and alumina facilities located in Tito- 
grad, Crna Gora; Mostar, Hercegovina; and 
Sibenik, Dalmacia. 

In Bosnia a new large bauxite deposit 
was discovered near the Vlasenica bauxite 
mine. The new deposit, with reported 
reserves of 18 million tons of bauxite, is 
located near the village of Podbracan. 
Some Yugoslav experts believe that the 
total reserves of this area could reach 60 
million tons of bauxite, with an average 
aluminum content of 55 percent. 

Construction of an alumina-aluminum 
plant at Titograd continued during 1969. 
Pechiney (Compagnie des Produits Chi- 
miques et Électrométallurgiques) provided 
the technical know-how. The plant is sched- 
uled to go on stream in 1972 with an annual 
capacity of 200,000 tons of alumina and 
50,000 tons of aluminum. 

A management contract for the Mostar 
alumina plant was concluded between 
Energo-Invest from Sarajevo and Pechiney. 
Pechiney is to provide technical informa- 
tion for the plant operation. The facility 
will have a capacity of 200,000 tons of 
alumina with a possibility of adding a 
50,000-ton-per-year aluminum plant. All 
work preliminary to construction, including 
financing arrangements, was completed at 
yearend. 

Alusuisse is to supply technical assistance 
for the construction of a 50,000-ton-per- 
year aluminum plant at Sibenik. Total in- 
vestment for the new aluminum plant will 
be around 430 million new dinars.2 Re- 
portedly the plant will start production in 
1972. The new facility will be operated by 
the existing aluminum smelting and rolling 
enterprise Tvornica Lakih Metal Boris 
Kidrič in Sibenik. 

Representatives from East Germany and 
Yugoslavia examined possibilities of build- 
ing an alumina plant at Obrovac, where 
large bauxite deposits are exploited by 
Yugal. Results of these talks were not 
made public. 

Copper.—The mine and smelter at Bor 
and the mine at Majdanpek remained the 


focal points of the copper industry in 1969, 
and at the same time the second phase of 
their expansion was continued. At Bor 
the construction of a new mine shaft 500 
meters deep and a concrete head frame 80 
meters high continued without problems. 
Early in the spring four new facilities went 
on stream in Bor. A new gold plant, of 
undisclosed capacity, was equipped by the 
West German Company, Salzgitter. Plant 
personnel were trained in Finland. A pyrite 
roasting plant, a compressor station, and 
a copper leaching plant with a capacity of 
about 500 tons of copper per year also 
went on stream, Later in the year a new 
electrolytic plant was added to the facilities 
at Bor. With two electrolytic plants in 
operation Bor will have the capacity to 
produce 100,000 tons of electrolytic copper 
per year. Construction of a 120,000-ton-per- 
year sulfuric acid plant started in the fall. 
The plant will reportedly be completed 
in 1972. 

At the Majdanpek mine, the seventh 
flotation section was completed in the sum- 
mer of 1969. The installation will have a 
capacity of 1.85 million tons of ore per 
year. 

In addition to investments in new facili- 
ties the Bor Copper Mine and Smelter 
Complex was spending about 15 percent 
of its net profit on research. The principal 
research activities centered around the prob- 
lem of improved recovery of byproducts 
from copper ore. Aside from silver and gold 
the Bor and Majdonpek ore also contains 
platinum, gallium, rhenium, tellurium, 
iridium, germanium, selenium, vanadium, 
etc. At yearend magnetite and kaolin re- 
covery problems had been resolved. It is 
expected that research will increase recovery 
of silver and gold. 

Iron and Steel.—The discovery of a high- 
quality iron ore deposit near the existing 
mine of Ljubija in Bosnia, the commission- 
ing of the Tajmiste mine in Macedonia, and 
the modernization of existing iron and steel 
plants were the major events in the 
country's iron and steel industry during 
1969. 

A rich find of limonite iron ore was made 
at Omarska, Bosnia, in the general area of 
the Ljubija mines. Public announcements 

3 Where necessary values have been converted 


from Yugoslavian dinars (Din.) to U.S. dollars 
Dinn. 12.5 — US$1.00. 
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set the iron ore reserves at 250 million tons 
with an average iron content of 54 to 60 
percent. 


In Macedonia near Kitevo, Tajmiste, a 
new iron ore mine and beneficiation facil- 
ity went on stream in the fall of 1969. 
About 123 million tons of ore reserves were 
reported in the area. Production from the 
opencast mine should reach its optimal out- 
put of 8.5 million tons of ore per year in 
1974. Reportedly the average iron content 
of ore is 35 percent. The beneficiation 
facilities will be able to produce about 
800,000 tons of concentrate per year with an 
average iron content of 42 percent. The 
Skopje iron and steel plant is to be the 
principal consumer of this iron ore. 


Reconstruction and modernization of ex- 
isting iron and steel plants continued 
throughout the year. In the Zenica iron 
and steel plant most of the contracts for 
equipment purchases and for expansion 
activities were completed, consuming the 
largest part of a $70 million foreign credit. 
The modernization of the steel plant is to 
be completed by 1972, when annual output 
should reach 2 million tons, doubling the 
present output. In the Smederevo iron and 
steel works expansion activities continued 
and contracts were concluded with East 
Germany for delivery of equipment for a 
cold-rolling mill of 200.000 tons annual 
capacity. At the Sisak iron and steel plant 
a new galvanizing plant was under con- 
struction. Reports indicated that production 
will start in May 1970, but capacity of the 
new facility was not disclosed. At the Nikšić 
iron and steel works, preparation for a 
fundamental modernization was underway. 
The Yugoslav enterprise Progress-Invest will 
finance and provide engineering for the 
modernization, which will raise the output 
of high-quality steel from 130,000 tons to 
270,000 tons. The Skopje iron and steel 
works is under an cxpansion program that 
should bring the output of the plant to 
940,000 tons in 1971. 


Lead and Zinc.—Modernization of exist- 
ing mines, development of new ones, and 
construction of a lead and zinc smelter at 
Titov Veles were the principal activities of 
the lead and zinc industry of Yugoslavia 
during 1969. At Trepca's largest mine, Stari 
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Trg, a new shaft was being sunk with the 
assistance of a British firm. 

The development of Badovac mine (some- 
times called Kriva Feja) in Serbia contin- 
ucd. Preliminary reports indicate reserves of 
5 million tons of lead and zinc ore con- 
taining about 5 percent lead and 7 percent 
zinc. Mine capacity will be 300,000 tons of 
ore per year. The ore will be moved to a 
beneficiation plant at Kriva Feja by rail 
through a 17 kilometer long tunnel. 

Near Pristina, the first opencast lead and 
zinc mine and a new flotation plant went 
into production as a part of Trepéa's Kiš- 
nica and Novo Brdo operations. The open- 
cast mine has a capacity of 300,000 tons of 
ore per year. Average metal content of the 
ore was reported to be 2.3 percent lead, 
1.1 percent zinc, and 40 grams of silver per 
ton. Reserves were reported to be adequate 
to support present production for 25 years. 
The nearby flotation plant has a capacity 
of 600,000 tons of ore per year. Plant equip- 
ment was imported from the U.S.S.R. 

At the Ajvalija mine deepening activities 
were extended an additional 150 meters, 
bringing total depth to 400 meters. Equip- 
ment for the shaft will be purchased in East 
Germany. 

Financial arrangements for construction 
of a lead and zinc smelter at Titov Veles in 
Macedonia were finalized during 1969. The 
principal contract was between Rudnap 
Export-Import of Belgrade, and the British 
firm, Gas Corporation Ltd. of Stockton-on- 
Tees. which will deliver the smelter. The 
$10.8 million loan to finance the project is 
being made by Lazard Bros. and Co. Ltd., 
acting on behalf of a syndicate of banks 
from the United Kingdom. The loan is 
repayable over 10 years. Although various 
annual capacity figures for the new smelter 
have been reported, latest published data 
indicated a production capacity of 75.000 
tons of lead, 52,000 tons of zinc, and 120,000 
tons of sulfuric acid by 1972. 

Nickel.—Apparently Le Nickel will lead 
a French-Yugoslav joint venture to produce 
nickel from a lateritic deposit near Kava- 
darci in Macedonia. Reportedly the metal 
content of ore is 1 percent. The project in- 
cludes mining and processing facilitiies, and 
planners set the output at about 12,000 tons 
of nickel per year. At yearend the arrange- 
ment was not finalized and Yugoslav author- 


THE MINERAL INDUSTRY OF YUGOSLAVIA 


ities were trying to interest U.S. companies 
in the operation. 


NONMETALS 

During 1969 the nonmetals industry of 
Yugoslavia produced a large variety of com- 
modities. However, producers of cement, 
magnesite, manufactured fertilizers, and 
salt were the most active members of the 
nonmetallic sector. 

Bentonite.—Bentomak,  Bentonite, and 
Industrija Nafte (INA) remained the larg- 
est Yugoslav producers of montmorillonite 
clays, with a total capacity of 100,000 tons 
per year. 

Bentomak put into operation a new 
processing facility at Kriva Palanka in the 
fall of 1969. The new plant has a capacity 
of 30,000 tons per year. West Germany 
provided the technical know-how and de- 
livered equipment for the fully automated 
plant. The process activities locally mined 
calcium montmorillonite by the usual proc- 
ess of exchange. 

Cement.—The activities of the cement 
industry of Yugoslavia were thoroughly 
examined during 1969 because severe short- 
ages of cement slowed down many con- 
struction projects. Consequently, principal 
activities of the industry were centered on 
increasing production of existing plants and 
planning new ones. 

A new section with a capacity of 1,200 
tons of cement per day was under construc- 
tion at the existing factory of Dalmacija 
Cement at Prvobarac. Reportedly the highly 
automated plant will use the Humbolt 
(West Germany) preheat process. The facil- 
ities of the Beotin cement factory were 
expanded, and a rotary kiln of 500 tons 
daily capacity was under construction. 
According to reports, completion of the 
expansion program was scheduled for 1970, 
and new annual plant capacity will reach 
1,350,000 tons. In addition, a new limestone 
quarry was planned near the village 
Besenovo. 

At the Usje cement factory near Skopje 
plans for a new segment with an annual 
capacity of 400,000 tons of cement were 
underway. The addition, scheduled for com- 
pletion in 1971, will bring total plant capac- 
ity to 1,000,000 tons per year. 

The modernization of the Trbovlje 
cement plant continued in 1969. When 
completed in 1971, the annual capacity will 
be increased from 200,000 tons to 580,000 
tons. During 1969 proposals for construction 
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of several new cement plants were discussed 
by the Chamber of Economics and in the 
press. Six new plants were mentioned, but 
most of them were only in the planning 
stage without secured financing. Bosnia took 
the lead with proposed plants at Doboj 
(530,000 tons per year), Lukovac (320,000 
tons per year), and Gorazde (200,000 tons 
per year). In addition, one plant was 
planned for Serbia at Kosjeric (400,000 tons 
per year), one for Montenegro Plevlje 
(320,000 tons per year), and one Croatia 
near Našice (400,000 tons per year). 

Fertilizers.—Expansion of the fertilizer 
industry continued during 1969. The second 
phase of expansion for the Pančevo nitrog- 
enous fertilizer plant in Serbia was com- 
pleted in the fall. Using a U.S. process, the 
plant's annual capacity was increased from 
420,000 tons to 1,300,000 tons of nitrogenous 
fertilizer. The expansion of the Zorka chem- 
ical complex at Sabac was completed in 
October 1969. The complex includes a 
500,000-ton-per-year phosphoric acid plant 
and a  100,000-ton-per-year  triple-super- 
phosphate unit. The Kutina nitrogenous 
fertilizer plant near Kutina, Croatia, which 
went on stream in the summer of 1968, 
reached its capacity output of 800,000 tons 
of fertilizers in 1969. 

Magnesite.—At the Bela Stena magnesite 
mine near Kraljevo, a new separating plant 
was under construction. The plant will have 
a capacity of 100 tons per hour. Equipment 
for automatic separation of granules accord- 
ing to their specific gravity and up to the 
size of 60 millimeters will be delivered by 
the Belgian firm, Bassam. The nearby Mag- 
nohrom refactory materials factory will be 
the principal consumer of the magnesite. 

Salt.—A new salt evaporation plant with 
an annual capacity of 100,000 tons was com- 
pleted at yearend in Tuzla, the Yugoslav 
salt production center. The plan calls for 
additional facilities of 70,000 tons per year 
capacity to be built during the 2-year pe- 
riod starting in 1971. The merger of Tuzla 
salt mines with the Soda factory in Tuzla 
was approved by the authorities, and the 
new company, Soda-So“, was to start 
operating on January 1, 1970. 

Sand and Gravel— There were large 
numbers of primitive sand and gravel quar- 
ries in operation during 1969 in Yugoslavia. 
The Zajecar Quartz Sand Mine at Zajecar 
completed preparations for construction of 
a beneficiation plant and a sand mill. The 
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capacity of the new facilities were reported 
to be approximately 40,000 tons of sand 
per year. ln addition three new gravel 
plants were commissioned during 1969. One 
plant went on stream near Litija (140.000 
cubic meters of gravel per year) , the second 
went on stream near Veliko Orasje-Serbia 
(capacity 30 cubic meters per hour), and 
the third near Mala Krsna in Serbia (ca- 
pacity 60 cubic meters per hour). 


Wollastonite.—Large quantities of wol- 
lastonite were discovered near Brus in 
Serbia. Reserves were not disclosed. Pre- 
liminary plans call for opencast mining. 


MINERAL FUELS 


During 1969 coal remained the principal 
source of energy in Yugoslavia, although 
liquid fuels and natural gas made solid in- 
roads in the energy market of the country. 
Because of large production of low-rank 
coals and modest domestic crude oil output, 
Yugoslavia remained an importer of anthra- 
cite, bituminous coal, coke, and liquid fuels. 
Larger use of natural gas was limited by 
lack of means for distribution and inade- 
guate industrial and home appliances. As in 
the past, difficulties were experienced in 
supplying large consumer centers with suf- 
ficient quantities of fuels. Shortages of coal, 
coke, liquid fuels, and electric power ham- 
pered industrial production in the winter 
of 1969. 


Coal.—There were no spectacular events 
in the coal industry of Yugoslavia during 
1969; however, the industry was making 
every effort to operate on a more competitive 
basis. Some small mines were closed, produc- 
tion at others was reduced, and some large 
mines were merged. Merger of the lignite 
mines Kreka and Banovici was finalized in 
early spring. The enterprise operated under 
the name Titovi Rudnici Kreka Banovici. 
In addition the Moluhe shaft, the oldest in 
the Kreka basin, was closed, and workers 
were reassigned to other mines. In the lig- 
nite basin near Plevlje a new opencast mine 
went into production, but capacity and 
other details were not disclosed. 


The development of the Kosovo Mining, 
Power, and Chemical Combine at Obilic, 
based on large lignite reserves, continued 
during 1969. The gasification plant and the 
gas pipeline connecting Obilic with Skopje 
were near completion at yearend. 

Petroleum and Natural Gas.—The petro- 
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leum industry of Yugoslavia made modest 
progress during 1969. As in the past domes- 
tic output of crude had to be supplemented 
by imports, mostly from the U.S.S.R. Prin- 
cipal events in the petroleum industry were 
the discovery of an oilfield near Benicanci; 
commencement of drilling operations in 
Jordan; ratification of the agreement on 
delineation of the continental shelf with 
Italy, and offshore exploration in Dalmacia. 

In late summer 1969 a new oilfield was 
discovered near Benicanci in northeastern 
Croatia. The discovery was made by an 
Industrija Nafte (INA) drilling crew on 
a well located in the area between Donji 
Miholjac and Našice. The depth of the 100- 
meter-thick oil zone is about 1,870 meters, 
and the pay zone consists of porous dolo- 
mite of Mezosoic age. Preliminary test 
showed oil production of 1,300 barrels per 
day. Reportedly this is the most significant 
discovery made by INA in the past 3 years. 

In the fall of 1969 INA started drilling 
its first exploratory well on a location 48 
miles east of Amman in Jordan. Under the 
terms of the concession agreement INA is 
to finance the exploration program and to 
drill about 36,000 feet in the first 3 years 
of the contract. If oil is found, half of the 
expenses will be paid in oil. In addition 
INA will receive a 25-year concession renew- 
able for another 15 years. Jordan is to get 
12.5 percent royalty, and INA will pay a 
50-percent income tax. 

The agreement between Yugoslavia and 
Italy on delineation of the offshore bound- 
ary between the two countries was ratified 
and was in force at yearend. 

INA was by far the largest oil enterprise 
in Yugoslavia. The State-owned enterprise 
operated oilfields in Croatia and Slovenia 
and refineries at Sisak Rijeka and Lendava. 
Drilling crews of INA drilled about 135,000 
meters in 1969. The bulk of the drilling 
was in the Pannonian basin. However, INA 
was also active in both onshore and offshore 
exploration of the Adriatic basin in Dal- 
macia. Preparation for offshore drilling in- 
cluded contacts with offshore drilling opera- 
tors from Western Europe and the United 
States since the Yugoslavs contend that 
Soviet organizations have not the capability 
nor experience for drilling offshore wells 
in a modern way. 

INA accounted for roughly 70 percent of 
Yugoslavia's crude oil production in 1969. 
The largest share of INA's output came 
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from Stružec oilfield. However, it appears 
that Zutica oilfield near Ivanic Grad will 
become the largest producing field in the 
country in 1970. 

Naftagas, the other leading Yugoslav oil 
enterprise, operated oilfields in Serbia, ex- 
plored in Macedonia, and managed refin- 
eries at Pantevo and Novi Sad. The drilling 
crews of Naftagas drilled about 65,000 
meters in 1969. By far the greatest drilling 
activity was concentrated in the Pannonian 
basin in northern Yugoslavia. Some drilling 
activities were also reported in Macedonia. 
With an output of 775,000 tons of crude oil 
in 1969, Naftagas produced about 30 per- 
cent of the total country's output. About 
440,000 tons came from the Kikinda oil- 
field, the largest one operated by Naftagas. 

During 1969 there were six refineries in 
operation in Yugoslavia, all Government- 
owned, and their approximate annual ca- 
. Pacities were reported as follows, in thou- 
sand of tons per year: 
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Ca 
Refinery ity 


Operator 
Independent Enterprise Bosanski Brod 2,500 
INA zc ce Rijeka 2,400 
PPV» Sisak ....... 1,400 
Dö- eee Sets a Lendava a 200 
Naftagas ...........- Pancevo ..... 1,400 
WAA Novi Sad .... 600 


The Rijeka refinery, the Modric plant of 
Bosanski Brod refinery, and the Novi Sad 
refinery were expanding their facilities. Two 
refineries, Pančevo and Novi Sad, were shut 
down in late December because of crude 
oil shortage. 

The consumption of natural gas in- 
creased again in 1969. Obvious advantages 
of gas as fuel were attractive to many con- 
sumers. To speed up deliveries gas from the 
gas plant near Ivanic Grad to Zagreb, a new 
gas pipeline was completed in the winter 
of 1969. The pipeline is 40 kilometers long, 
with a diameter of 250 millimeters. The new 
pipeline is adjacent to the one built in 1955. 


ae s Google 


The Mineral Industry of Zambia 


By E. Shekarchi ! 


With copper exports accounting for 97 
percent of export earnings, Zambia bene- 
fited from the repeated increases in copper 
prices during 1969. The copper industry 
has always made large contributions to the 
Government's revenue, and this fiscal de- 
pendence on copper earnings is likely to 
increase as a result of the Government's 
acquisition, effective January 1, 1970, of a 
5l-percent interest in the two holding 
companies which control the copper mines. 

In 1969 the Government of Zambia 
adopted a number of new laws regulating 
all prospecting and mining and the taxa- 
tion of mining activities, Salient features 
of the legislation follow: 


All rights of ownership or partial owner- 
ship of minerals must revert to the State; 
the State has the option to take up 51 per- 
cent of the equity in any future mine, and 
in such case, pay its share of the prospect- 
ing and exploration costs; Special Grant 
areas in which no prospecting or mining 
activity had taken place since Independ- 
ence revert to the States; in the case of ex- 
isting mines the Special Grants are re- 
placed by mining licenses, valid in the first 
instances for 25 years, and other Special 
Grants are to be replaced by prospecting 
or exploration licenses; where a mine is 
being worked under a tribute agreement, 
the actual operator will have the right to 
apply for a mining license; the royalty and 
export tax system for copper producers is 
to be replaced by a 51-percent mineral tax 
based entirely on profitability and a com- 
pany tax on the balance of the profits. 

The majority of the legislation reforms 
announced by the President were defined 
in the New Mines and Minerals Acts of 
October 1969 which became law on Janu- 
ary 1, 1970. 

It was announced that from April 1, 
1970, the Industrial Development Corpora- 
tion’ (INDECO) industrial investments 
will be administered by a new holding 


company called Indeco Ltd. Fifty-one per- 
cent of the shares in the mining companies 
and the options attached to new prospect- 
ing licenses will be held by another new 
company called Mindeco Ltd. Both Indeco 
Ltd. and Mindeco Ltd. will be wholly 
owned subsidiaries of the Mining and In- 
dustrial Development Corporation of Zam- 
bia Ltd., whose chairman is to be Presi- 
dent Kuanda. 


Zambia and three other copper produc- 
ing countries, Congo (Kinshasa) , Peru, and 
Chile, formed a joint council in 1969 to 
promote and coordinate the export and 
exploitation of copper. The council is 
called Intergovermental Council of Copper 
Exporting Countries or Conseil Intergou- 
vernemental des Pays Exportateurs de 
Cuivre (CIPEC). 


Progress was reported on a $1.4-million 2 
mineral survey which was begun in August 
1969 by the Zambian Government and the 
United Nations Development Program 
(UNDP). It is scheduled for completion 
by the end of 1972. 


The work of the Zambianization Com- 
mittee for the mining industry, established 
in 1966, finally had results in the later part 
of 1969. Over the years the function of 
this committee has been to place Zambians 
in all positions vacated by Europeans or 
other nationals. Although the Zambians 
experience little difficulty in filling posts in 
the lower echelon, the Government was 
faced with a tremendous shortage of 
trained Zambians for the industry's mana- 
gerial positions that required professional 
qualifications in mining, metallurgy, and 
geology. The Government's efforts are di- 
rected primarily to training Zambians at 
the University of Zambia which will have 
a full program by 1970. 


1 Foreign mineral specialist, Bureau of Mines, 
Washington, D.C. 

3 Where necessary, values have been converted 
from the Zambian currency kwacha to U.S. dol- 
lars at the rate of K1.00—US$1.40. 
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The survey of Tanzania-Zambia Rail- 
ways, by the mainland Chinese was com- 
pleted in 1969. Among the development 
expenditures contained in the Zambian 
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1970 budget was a provision of $140 mil- 
lion for Tan-Zam Railway. Estimated total 
cost of the construction is said to be about 
$186.2 million. 


PRODUCTION 


The approximate total value of all min- 
eral production for the first 10 months of 
1969 amounted to $852 million compared 
with $617 million during the correspond- 
ing period in 1968. Production of blister 
copper and electrolytic copper in 1969 
reached a new high, exhibiting an increase 
of 12.7 percent and 12.3 percent, respec- 


tively, over 1968 production figures. Pro- 
duction of other mineral commodities in 
Zambia were relatively unimportant. Pro- 
duction of amethyst and phyllite increased 
561 percent and 92 percent respectively in 
1969, while cadmium production decreased 
almost 47 percent. 


Table 1.—Zambia: Production of mineral commoditie 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 
METALS 

e , ß EE Eme ß ECL LED kilograms.. 10,000 11,297 6,031 
Sf... ⅛ð y ⁰⁰yd 1. 455 197 1,798 

Copper: 
Concentrate, copper contennßũꝶ LL LL LL ce cL Lc ce ne eee ee 60 86 eu 
Ill ³ ³W¹ü. ↄ ³ a Gan cee secs ccs Se EE Ear dL dE 82, 755 98,038 104,917 
Ser ewe U Rei la eie ie 616,844 572,068 642,576 
J ]⁵]ĩ˙öð i d uc cube ß ees 570 673 
ö ³ÜiiA ⁰¹˙G—G—Gapr m ad tu LE winds troy ounces.. 5,0 ,000 5. 000 
Fa...... d Lax RES 19,101 21,893 23,000 
Ell ³ ù ꝗ ] é y ĩðz . cL EM 24,968 265,873 25, 000 
Sh ³ðV5wm... kilograms.. 26, 000 „000 26. 000 
/ ] »0ͥ¹¹iw-r K mie qeu sees troy ounces.. „000 768,000 768. 000 
A ð TZ „484 53,138 50, 155 

NONMETALS 
FF ³ðo.imAAAA oe eb ³⁰m A kil ms.. 89,839 17,270 114.172 
Cement. iode . ß e sud Mm thousand tons. . 800 280 208 
GYPSUM soo ose eee EX eass reece uc Rx aaa AM ae diei ma EM ES ewe 1,418 1,075 e 1,200 
I!! ſyſ ³ↄV Add beelweseceuecuee ĩð d ĩͤ d 8 70, 000 71.549 70. 000 
J ⁵ ² ² auam eL eee K 8 578,206 ,883 772,291 
FFF ͥ suede meh ſkſſſ ·¹ w- my ee LE 25,461 82,890 63 , 093 
WIG? .l121:c.8.2225 Di bung oe boc ua lw dne ama tas / Juss 2,290 
MINERAL FUELS AND RELATED MATERIALS 
COG) "oce 898,067  0578,618 397.172 
e Estimate. 


1 Chiefly contained in electrolytic copper, refinery muds, and blister copper. 
* Contained in electrolytic copper, refinery muds, and blister copper. 
3 Refined silver and silver contained in electrolytic copper, refinery muds, and blister copper. 


TRADE 


The total value of exports from Zambia 
in 1968 was about $1,067 billion, of which 
copper contributed about $716 million and 
other mineral exports contributed approxi- 
mately $22.1 million. The United Kingdom 
remained Zambia's principal trading part- 
ner, followed by Japan and West Ger- 
many. 

The value of total imports in 1968 was 


$436.4 million. Of this, mineral commodi- 
ties accounted for about 355.3 million or 
about $6.1 million more than in 1967. In 
spite of completion of the petroleum prod- 
uct pipeline, and production of indigenous 
coal, Zambia imported coal and petroleum 
products in 1968 valued at about $248 
million. 
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Table 2.— Zambia: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS 
Cadmium; metal... ß ß , ß 11 9 
, ß ß e Ca Ru REA GE C lM um ar 2,091 1,227 
Iron and steel: 
PPPPC(öſ(öͥͤ/ù . ⁵»w¹A ͤͤ ͤ dddãdddddddddddddſſĩ ĩðA NA aaaea- 
Semimanufactures: Castingsnssss«4«é4„ẽ „ö 9 
Bar and in e mc d ̃ p ÁÁ— —— HEC 17,416 16,854 
Sheet and ⁵ ð D ⁵ð ̃ Ä ᷑ꝗ dd 
Manganese, ore and Por tein, io MEE 24,715 17 , 487 
Silver, unworkcc )“ troy ounces.. 166, 76,091 
Zinc Ingots and DIS. oe eeccvecec oc ne Le cease au é 89'811 456,026 
Gand ñfHñLHů E ee 8 8 
NONMBTALS 
Cement for building, including hydraulic lime. .................................... 40 44 
17J7%»êôs: ß dd dd è -d y 65 


NA Not available. 


Table 3.— Zambia: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
MBTALS 

Aluminum semimanufaeturemnsnsnsssssss«4«4««««««« 874 518 
Chromium ore and concentrate L2. - ll LL lll Lll. el. L2 eee eee 862 814 
Copper and copper alloys, all forms... ............................ ll lll ll ll ll. eee 476 588 
Iron and steel: 

Iron Gas ment «ꝝrk ðx . 8 87 

Pie Cons onge pedis and ferroalloyB.. oc oo onto ⁰⁰⁰⁰ e uua EE E ES 2,887 1,254 

Ingots and other primary er s eres. ES eda eres 97 144 

Sn ñ«rᷣ uos oRO SEP sci nn dienes cussacee 97,6546 123,767 
Lead and lead alloys Me 68 51 
Tin and tin UL, NM od long tons 1,452 44 
Nonferrous ores and concentrates, n.e.8.... 2 LLL LLL c LL c LLL LL LLL LL lec ls ess 0 7 
Nonferrous metal ù ũU!]“dqùu.d))“)u. dd e ime ee 2 2 
Other old and scrap metal...................... 2... l.l. eee eee 84 4 

NONMETALS 

Abrasives: 

Grin and polishing wheels ener 107 98 

Industrial diamond. . RC. cem , aZaREER AOT carats.. 11,750  ....... 

Other, crude- ͤ-111!n!n!-k: ͤ ; 2 8 
T Apu , crude, washed or ground. 4 771 127 

m 

Building, including hydraulic lime. .................................... l.l... 87,782 102,928 

Fl RE 50,642 25,174 
s Fire and furnace (including furnace mort ar 729 1,088 

ys: 

Fire Clay oo ose eee ec ͤ ͤͥͤAſdͥdwdſſſſ ĩ⁵ĩ¹qdà²˙ a 8 676 759 

Cornish a stone, kaolin, and china cllaꝶa U MU PU gh 888 1,299 
Fill. E ER MUR ERA ðᷣ y y WEN ERES 69,972 59,845 
Gypsum and plaster of ——————————————€ 2,916 21,687 
Lime, bullding 2 ccccu ß e e aene Ld 282 142 
Marble, granite and other monumental stone «k 106 1,489 
Mica, ener ⁵ ð k y 2 
S“! ⁵ JJ. 8 11.797 18,582 
Ann.... ]ð ſ ⁵ ⁵ ⁵ ⁵ yd y ĩ 8 „882 401,293 

MINBRAL FUELS AND RELATED MATERIALS 
Coal and coal producta; 
Coal and briquets. ou es ð-ßd ͥ⁰yd d d SEE E xa 983,001 700,643 

C//“/ö§;õẽd !!!! 88 74,267 85, 708 

Pitch, tar and other a Fl ⁵ð / Od caen Ries die oes 125 215 
Petroleum refinery producta: 

ieee thousand 42-gallon barreis. . 808 809 

RGrOUllé.  cuo.ecleweodeu ene Hh ͤddddddddddũ ⁰⁰m ame E LEE do.. 110 109 

r eee wo SEE DE JV x ON ete US do.. 110 165 

Distillate fuel oil. oe lou oioceee y dA riri s wars sq do 1.089 1.822 

ae ⅛ mv0ͤ oh“ - Gêh—k—½Z ea aa do 302 214 

Lubricating . ³ð M ðè y mae s do 84 114 

Greases, jellies and waxeeeeͤuããMPDUU—V „„. 8,874 1,672 

Asphalt ade ² ]ꝗi7:]Üt¹uad ĩð K ͤ y Dd IE M bad 20, 706 16,137 
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COMMODITY REVIEW 


METALS 


Copper.—Copper production soared to a 
new high of 747,400 metric tons in 1969 
which was 82,000 tons more than in 1968, 
and approximately 62,000 tons above the 
record set in 1965. Despite expansion 
plans, production of copper is not likely to 
rise as much in 1970, since the high out- 
put in 1969 was due partly to companies 
cutting into the stockpile of concentrate 
accumulated while Zambia was solving fuel 
problems associated with Rhodesia's Uni- 
lateral Declaration of Independence. 

In March 1969 the Anglo-American Cor- 
poration group announced that $14 million 
was earmarked for prospecting operations 
in Zambia over the next 7 years. One-half 
of this amount was to be spent on explor- 
ation work within the copperbelt area at 
the Kansanski mine, and the other half was 
to be spent for prospecting outside of the 
copperbelt area. 

In July 1969, the Roan Selection Trust 
(RST) group announced the establishment 
of a new company, to be known as RST 
Industries Limited, whose object is to seek 
and develop new business projects in Zam- 
bia related to production and sale of cop- 
per and to agriculture. 

During the latter half of 1969, the Mu- 
fulira mine was operating with only two 
reverberatory furnaces because each of the 
three furnaces was being closed down for 2 
months for rebuilding and overhaul. 

An increase in shipments, via the Tan- 
Zam Road, from a monthly average of 
17,000 metric tons to 23,000 metric tons 
was achieved during the third quarter of 
1969. It is the intention of the Govern- 
ment to utilize all four possible copper 
shipment routes—Tan-Zam Road, and the 
Mpanda, Lobito, and Rhodesian Railways 
—to the best advantage of the Govern- 
ment. 

According to a press report in the Zam- 
bia Mail, preliminary work at the new 
copper mine on the Lunsemfwa River, 
about 70 miles southeast of Ndola, began 
in October 1969, The mine was expected 
to go into production in 14 months and 
will produce 2,000 tons of copper concen- 
trate with a copper content of 30 percent 
each month. The concentrate will be re- 
fined at Rhokana mine through arrange- 
ments with the Anglo-American group. 


The mine has proven ore reserves of ap- 
proximately one-half million tons, with an 
average grade of 2.5 percent copper. 

Also, according to the same source, two 
Swiss firms, Florestina Immobilien A.G. 
and Aktien Invest A.G., are the owners of 
the mine through a Zambian subsidiary, 
Mkushi Mines, Ltd. When the mine is 
brought into production, at a cost of $10 
million Indeco will acquire a 51-percent 
interest. 

It was disclosed by the Government that 
the combined book value of the mining as- 
sets of RST and Anglo-American Corpora- 
tion was to be calculated as of the last day 
of December 1969, and it was expected to 
be approximately $574 million. The Gov- 
ernment's share of 51 percent would be 
about $292 million, representing $117 mil- 
lion for RST and 3175 million for 
Anglo-American Corporation, and would 
be held through Indeco. Indeco was to 
issue bonds guaranteed by the Government 
which would bear interest at 6 percent. 

It was also announced by the President 
of Zambia that the Nchanga, Rhokana, 
and Bancroft mines, together with Rho- 
kana refinery, will form one operating unit 
to be named Nchanga Consolidated Cop- 
per Mines Limited, while the Mufulira. 
Luanshya, Chibuluma, Chambishi, and Ka- 
lengwa mines, along with the Ndola cop- 
per refinery, will form a second unit to be 
called Roan Consolidated Mines Limited. 
The existing mining groups were to be 
given management and subcontracts. 

RST acquired the one-third interest of 
British Insulated Callender's Cables, Ltd. 
in Ndola Copper Refineries Ltd., which 
subsequently became a wholly owned sub- 
sidiary of RST. The assets and operations 
of Ndola Copper Refineries Ltd. were then 
transferred to Luanshya Mines, Ltd., also a 
wholly owned subsidiary of RST and the 
refinery company was placed in liquida- 
tion. 

The four operating mines of the RST 
group (Mufulira, Chibuluma, Chambishi, 
and Luanshya) produced a record total of 
333,979 tons of refined copper during the 
year, the highest in the history of the 
group. 

The following ore reserve figures and 
grade of ore were given by officials of the 
RST group companies at the end of June 
1969: 
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Anglo-American's Rhokana smelter, which 


Mine oe 5 treats sulfide and some oxide concentrates 
from three mines, set the highest record 
Mufulira E H5 el 3:28 in 37 years, by treating 27,600 metric tons 
uanshya............ , A : 
Baluba oaea 59,681 2.71 in May 1969. 
Chambishi........... 29,684 8.08 2 : 
Chibuluma........... 5,768 5.12 The major purchasers of Zambian cop- 
Kalengwa..........-- { d ur per in 1967 and 1968 by type and country 
: were as follow: 
Zambia: Exports of copper 
(Metric tons) 
1967 1968 Principal destinations, 1968 
FJ%öêéZũ ͤ q.. ĩ¾6wmĩ eut 959 681 West Germany 491: Sweden 190. 
Metal unwrought 
PV//CC eee otek 78,806 90,630 sanan 89,780; West Germany 86,882; United 
ngdom 10,437. 
Electrolytic 
Wire Barr 450,818 504, 701 unies m dom 164,622; Japan 86,454; 
6; France 54,1 109. 
Cathode form 69,044 40,267 Untied Ki Kingdom 16,465; Japan 11,812; West 
Germany 4,808. 
ngon and bar.................. 197 857 All to West Germany. 
Sheet, plain 85 21 All to South Africa. 


Iron and Steel.—Indeco was to invite bids 
from engineering concerns of 11 nations, in- 
cluding the United States, on a contract to 
build a $56-million iron and steel plant in 
Zambia. The iron ore for the plant will 
come from the Sanje deposits, 30 miles 
west of Lusaka, which have an estimated 
reserve of 33 million tons. Apparently the 
iron ore from these deposits, which was 
tested in Austria and Norway, has yielded 
satisfactory results. The site for the plant 
is said to be in the industrial complex 
south of Lusaka. 


Lead-Zinc.—Combined production of 
lead and zinc metal in 1969 totaled 73,299 
metric tons, compared with 75,122 metric 
tons in 1968. This decrease in production 
was attributed to a plant breakdown in 
December; however, further reductions in 
years ahead are expected as reserves of 
high-grade materials become exhausted. 


NONMETALS 


Cement.—The new $17-million Chilanga 
Cement Company's plant at Ndola was of- 
ficially opened in August 1969. The plant, 
jointly owned by the Zambian Anglo- 
American group and Indeco, is designed for 
progressive expansion from the initial pro- 
duction level of 200,000 tons per year to 
approximately 800,000 tons annually. Once 
the plant is in full operation, the entire 


Zambian domestic demand for cement will 
be met. 


Fertilizer.—It was announced that an 
agreement will soon be reached between 
the National Agricultural Marketing Board 
(NAMBA) and Nitrogen Chemicals Co. of 
Zambia, an Indeco subsidiary, whereby the 
company would assume (effective in 1970) 
the sole and exclusive right to import all 
fertilizer requirements into the . country. 
NAMBA would be responsible for distribu- 
tion to both the commercial and agricul- 
tural sectors. 


MINERAL FUELS 


Coal.—The efforts of the National Coal 
Board of Zambia (NCBZ) were showing 
results by yearend 1969. The chairman of 
NCBZ revealed that the new washing plant 
at the Maamba coalfields will be in opera- 
tion by mid-1970 and possibly will be able 
to fulfill all domestic requirements. At the 
end of 1969 Zambia was importing more 
than 60 percent of the country's require- 
ment of 114 million tons of coal from 
Wankie Colliery in Southern Rhodesia. It 
is estimated that present reserves in 
Maamba alone are sufficient to sustain the 
country's demand for nearly 30 years. 
Other deposits have been tapped near 
Maamba and will be exploited as demand 
rises. Ihe production level for Maamba de- 
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posits is predicted at some 3 million tons 
of coal annually. As this would be in ex- 
cess of the country's domestic requirement, 
the NCBZ was actively seeking export mar- 
kets, with specific attention to the Congo 
which imports coal from Southern Rhode- 
sia. 


Petroleum.—With the completion of the 
1,058-mile petroleum products pipeline 
from Dar es Salaam to the copperbelt, dis- 
cussions were underway between the Gov- 
ernment of Zambia and an Italian oil 
group to set up an oil refinery at Ndola. 
Tentative agreements call for erection of 
an oil refinery at a cost of approximately 
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$34 million in which Indeco and Ente Na- 
zionale Idrocarburi (ENI) will have equal 
shares. Apparently the refinery will be at 
Ndola, next to the present pipeline termi- 
nal. The initial annual production will be 
about 45 million gallons. The work is due 
to start in September 1970 and be com- 
pleted by late 1972, at which time the 
product line from Dar es Salaam to Ndola 
will be utilized to transfer crude oil only. 

Also, a marketing agreement was to be 
signed between Indeco and AGIP Zambia 
Ltd., a subsidiary of ENI, on an equal 
share basis to provide more pumps all over 
the country and compete with present fa- 
cilities available in the country. 


The Mineral Industry of the 
Islands of the Caribbean 


By Burton E. Ashley ! and Gordon W. Koelling ? 
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ANTIGUA ° 


Natomas Co. of San Francisco, having 
acquired the minority interest in a subsi- 
dary formerly held by Standard Oil Co. of 
Indiana, is now the sole owner of the 
West Indies Oil Co. West Indies planned 
to expand the capacity of its refinery at St. 


Johns from 10,000 to 15,000 barrels per 
day.* 

Reported mineral production for 1968 
amounted to 20,674 cubic meters of sand 
and 48,948 cubic meters of crushed and 
broken rock. Figures for 1969 were not 
available. 


BAHAMAS 


The Bahamas Government announced 
the signing of a long-term contract with 
Ocean Industries, Ltd., a U.S. corporation, 
to produce, process, and market aragonite 
(calcium carbonate). Ocean Industries was 
reportedly a wholly owned subsidiary of 
the Dillingham Corp. of Hawaii. Base for 
the operation will be a "made" island 
about 20 miles south of Bimini, to be 
called Ocean Cay. The island of 200 acres 
will be the property of the Bahamian Gov- 
ernment but under lease to the company 
for its operations. Ocean Cay will be built 
by dredging a 300-foot channel from the 
east end of the Grand Bahama bank. 

Aragonite will be suction-dredged from 
the ocean floor, dewatered and held in two 
stockpiles of 140,000 tons each. Transporta- 
tion of the aragonite to Flordia was to be 


by means of two self-propelled bulk car- 
riers of 80,000 tons capacity each. Produc- 
tion of 2 million tons was projected for 
1970. | 

Receiving and distribution facilities were 
planned at Fort Pierce, Fla. It was pro- 
posed that the distribution fleet would 
consist of two tugboats of 7,500 and 11,000 
horsepower, which will tow barges of 
25,000 and 40,000 tons, respectively. Two 
80,000-bulk carriers were also planned to 
complete the fleet. 


1 Physical scientist, Bureau of Mines, Washing- 
ton, D.C. 
66 Bureau of Mines, Washington, 


3 Prepared by Burton E. Ashley. 

* Petroleum Press Service. V. 36. No. 11, Novem- 
ber 1969, p. 435, and V. 36. No. 12, December 
1969, p. 475. l 

5 Prepared by Burton E. Ashley. 
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Future plans called for other distribu- Bahamas for 1969 was limited to slightly 


tion terminals at Brunswick, Ga., Houston, more than 500,000 


tons of aragonite, 


Tex., and Philadelphia, Pa. 680,000 tons of salt, and 1,067,879 tons of 

Estimated reserves of aragonite were put limestone in various forms. Cement output 
at about 50 billion tons, with annual was reported at 812,500 tons, compared 
world demand estimated at about 2 billion with 682,200 tons during 1968. 


tons. 
A paper s dealing with the carbonate geo- 


$ Goodell, H. G., and R. K. Garman. Carbon- 


chemistry of the general area was pub- ate Sr nde of Superior Deep Test Well, 
a 


lished in 1969. Andros Island 


hamas. Bulletin, Am. 


Assoc. of 


Petrol. Geol. V. 53. No. 3, March 1969, pp. 51 


Reported mineral production in the 536 


Table 1.—Islands of the Caribbean: Production of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 > 
DOMINICAN REPUBLIC 
Bauxite, dry equivaleõetrꝝuW!U᷑kktnnnmn Lll LL LLL ee 983,048 994,338 1,093,465 
F ↄ *e-.q²ͥũ⁊ ² ( AAA . Ede thousand tons 310 328 391 
Copper, mine output, metal contenůe kk 33 105 477 
Nickel, ferronickel, nickel content o s ⁰ eda se su 34 294 NA 
HAITI 
Bauxite, Grieg ⁵ðVUCi ⁵ðV¹. k Besoeee sucks esha 359,192 445,664 664 , 923 
Cement. ³˙¹lwä¹ꝛꝛ ⅛ðK eel a 88 thousand tons.. 41 40 
Copper, mine output, metal content? 2.850 1. 597 1,797 
Gold, mine output, metal eon tent troy ounces. . 5,000 38,000 3,000 
Silver, mine output, metal content “ch.. do.... 84,000 17,000 17,000 
JAMAICA 
Aluminum: 
Alumina, exDOFlB.. Lc eee y ( RE dam 837. 787 922,888 1.155.312 
Bauxite, dry equivalent of crude ore” 9,267,692 8,525,488 10,498,631 
“)?: ] 5wmoqwmdf goss ³⅛ ͤꝛ p i e E thousand tons 335 409 416 
. ³ ³ ²A ⁰⁰˙h h A mm ß ae do 126 140 272 
CCCCJö§öÜ 8 thousand cubic meters 248 274 68 
SUM ss oo ˙·uͥd eee ee eee w ioe eee 167 209 272 
Iron and steel, semimanufacture s. 10,047 19.305 
Petroleum refinery products 
asoliné-. 5 thousand 42-gallon barrels. . 1,542 1,017 1,988 
Kerosine and jet ſue lll do.... 819 971 1,335 
Distillate fuel oIil!])!)kk!!kkk nO do. a 4.641 1 ,692 2 .204 
Residual fuel oll a. nc os ss aoUcTCEerecLcRTSOÉ SENE do : 4,139 5.103 
Liquefied petroleum gas do.... NA 113 166 
lll Recht ͤ y ü edsandes ie do NA 92 135 
»«öÜ;O— .d ð ß ß ͤ C oats do 356 NA ......... 
Sand: 
Common as. ects ee cow RE thousand cubic meters. . 765 841 
For glasi. -euesan Sc eee ch ee ee eme ia EE LC * 8,700 e 8,900 12,061 
MARTINIQUE 
STi. MIC OR C c, 46,000 57,000 50,000 
FFI] ³˙A¹ÜnꝙF ðx ead 8 15. 000 14.970 18, 000 
J%ö;1 ))... x ę⁊ ß MERE WO VENERE cubic meters. 120,000 ......... 150, 000 
Stone, sand, and gravel: 
Crushed and-broken...:2...il22css move en E VaveSERREEESEECE 570,598 592,284 644,768 
) sole ert sat mm;. y A ere -.. 220,000 302,285 46,228 
%0000%ö ſdſdddſdſdſdd Eee 226,400 167,500 159,190 
NETHERLANDS ANTILLES 
Fertilizer materials: 
Phosphate rock, erude thousand tons 116 98 * 80 
Nitrogenous, manufactured, Saga oczaanWERS do.... 144 207 * 220 
Petroleum refinery producta: 
Gasoline and naphthas..............- thousand 42-gallon barrels.. 44.257 33,775 41,655 
Kerosine and jet fuel do 125,607 33,985 41,325 
Distillate fuel 01.5: sooo our oe cee woe re recur do 784,127 29.604 27. 532 
, . . lass-oars do.... 1 157,478 156,444 170,716 
Lubricants, including grease s loc t 8,442 6,972 6,774 
Other co eee bea eee ee La EU te r 24,249 20, 786 6,940 
TRINIDAD AND TOBAGO 
I/, 8 thousand cubic meters. . 115 92 79 
Asphalt, uat url -= thousand tons. . 145 139 124 
FÄ ²˙“r. «ꝝ ð y yd y eos ose it 8 do 190 NA 243 
))))!öõö0õõõõ.ÜÄùͤ ³ i ee NS PS thousand cubic meters. 74 59 62 
Ferrer materials, manufactured, nitrogenous thousand tons 530 585 624 
as: 
Natural, gross production. ._-_.......-_------ million cubic feet.. 140,388 151,445 137,503 
Natural gas liquid thousand 42-gallon barrels. . 183 164 158 
JJV’ ⁵³”1A Kd Addy C Ed OE TE 8,647 4,318 2,072 


See footnotes at end of table. 
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Table 1.—Islands of the Caribbean: Production of selected mineral 
commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 1969 v 
TRINIDAD AND TOBAGO—Continued 
Petroleum 
CPIUdés.. mos gre ee a EE thousand 42-gallon barrels. . 64,995 66,904 57,429 
Refinery products 
Gasoline: 
h ³ĩo˙wꝛmA . d euads do 1,746 519 478 
Motor, muan naphtha. cle co c aere ie zae do.... 19,524 20,850 21,704 
Kerosine and jet ſue“l!lnl LLL Lc lll l- do.... 15.331 19,083 17,452 
Distillate fuel oil“ O.. 19.191 18,068 17,018 
Resiina! PUG) Olle oe do.... 76,496 85,337 88,381 
Da uefied petroleum gases. do.... 812 865 423 
1 Ciiiilinlmnmmnm d ð y 8 do 1,233 1,094 1,466 
Asphált j eee cas Sek Cake oras ee Drs e ei O.. 274 199 192 
Other llic c2 ²² mm wr lom CN E x Ree EE do.... 1,660 1,562 1,717 
Sand, pie dnss thousand cubie meters 10 10 28 
Stone, sand, and gravel: 
EIn wc RE ose ⁵0—Ä—12 dauid do.... 435 465 266 
l ⁰ ⁊ x e ire do 18 6 48 
Sand and gra vel!!! do.... 189 187 190 
Sulfur, , n//y/j/́́// y y 1,865 3,359 4,801 
* Estimate. » Preliminary. * Revised. NA Not available. 
1 Includes volcanic tuff and materials used for fill, ballast, and other purposes. 
BARBADOS * 

General Crude Oil Co. of Houston was Beia 1901: oes A06 
granted a l-year extension from July 1969 = xi i 
to explore for oil in Barbados and offshore Gasoline 157 226 246 
waters. General Crude will pay a rental of Kerosine 103 101 105 
25 cents an acre for onshore exploration Residuai fuet où. ......... 141 143 188 
rights; no payment was required for  Asphalt..................- 88 36 35 
offshore rights. - 

Natural gas production in 1969 was F 


reported at 108.3 million cubic feet, com- 
pared with 96.7 million cubic feet in 1968. 

Petroleum refinery production is tabu- 
lated as follows, in thousand 42-gallon bar- 
rels: 


Foreign trade figures for 1968 were not 
available for publication, but statistics for 
1967, in tables 2 and 3, give a measure of 
typical trade volume. 


1 Prepared by Burton E. Ashley. 


Table 2.—Barbados: Exports and reexports of selected mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 
MBTALS 
Iron and steel: 
OMNE UOI a RE ora as dx yy E 22 
Sem manufactures JJ. ⁵ ↄ PO ys SEASON hoe? 868 
MINERAL FUELS AND RELATED MATERIALS 

Coal and coke, excluding briquetnnn gs 19 
Gas, hydrocarbon, manufactured... 2222 LLL eee ee ee ee ee eee eee 16 

Petroleum refinery products: 
6 ] ov ³»¹¹ ³ . ³¹ wm A thousand 42-gallon barrels.. 511 
WROPORING oc ⁵ dd d rur e é mia d rote 9 112 
Distillate fuel oil... coc oc ee ies we cac. eerte aea exten ad do.... 558 
Residual do.. do 1,123 
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Table 3.—Barbados: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 
METALS 
Aluminum, including alloys, all formmmſ3ñ nů·nw LLL LL c eee eee eee 119 
Iron and steel: 
Pig iron, ferroalloys, and similar materials 16 
Steel, primary lOFIDB o ceencosRccc eee p ñ p ñ equite ai ica tie, 108 
pemimanutactures loco ce Damevem Loue rm Ue zs rad cid lea aus 7,923 
Castings and forgings 2.6 oo oc ⁵ↄð]ͤ eet ewes bus esduute edt 25 
d, including alloys, all err ð ] 153 
Tin, including alloys, all forms. —— long tons 457 
NON METALS 
ASDONLON ² ÜöA MMA ³o www.. E ]ð W 385 
JÜ•ù Se oe bees Sens ee ae ee eer ee anes $4,281 
Fertilizer materials, manufactureeeeeuꝶ .. 22 LLL cL Ll c LLL LL cl eee eee 19.532 
l p T ———— OO YPe————— n Às 2,127 
MINERAL FUELS AND RELATED MATERIALS 
Cont all grades, including briqueta. ....... 2... 2222 LLL LLL LLL LL LLL Llc c cec cease 22 
Gas, FFF ĩxLͥũ o er ee 1,556 
Petroleum: 
Crude. s.a Soe ee cuewrduuoescct up atae n dor E thousand 42-gallon barrels 704 
Refinery products 
GCC EAA ĩ ots Se a do.... 24 
Kerosine and jet fuel... 2.22.2222 2c ccc c c cllc cc calc cease ca eee do.... 113 
Distillate f1ũũAn!!!!ln.ln.iddddrttddd!dddt ncn uekeosenss do.... 551 
Residual fuel oll „„ do.... 1,046 
Lübricants nnn. do 11 
Mineral tar and other coal, petroleum, and crude chemicals 14 


Source: Government of Barbados, Statistical Service, Overseas Trade, 1967, $46 pp. 


BERMUDA * 


Bermuda's small mining industry is lim- duction statistics are not available and 
ited to output of construction materials — probably are not recorded officially. 


such as sand and limestone. Reliable pro- Table 4 shows foreign trade in selected 
7 3 Prepared by Burton E. Ashley. mincral commodities for 1967 and 1968. 


Table 4.—Bermuda: Foreign trade of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 


EXPORTS AND REEXPORTS 
Petroleum refinery products: 


Wie dawV thousand 42-gallon barrels.. r 58 181 
II. ³ ³ aces EE do r 759 878 
RK co o vence A ³ AAA aAA 9 1 1 
Jet fuel ˙“” ⁵²] 6 ce . LE do r 678 606 
Residual fuel of] (bunkers) )))) do.... 189 145 
Scrap, metal, unspecified... daa! value.. US§$78,714 US$128 , 762 
IMPORTS 
Cement: 
Portland e he ee es ⅛˙Ä2o ü %⅛² mA. ĩð2—³ SRL ee dE 22, 796 12,259 
OURCR Put EUER a eatin 1,600 5,948 
FFF oS cece ee ⁰„ m ³ĩ d cu C EE E 962 1,086 
Petroleum refinery products: 
Asphait- mc cuabctcvebsedeu cie ee thousand 42-gallon barrels. . 14 18 
Gasoline. oie ee ee ra DL LLLA LL y E dE do.... r 289 196 
Jet füél ote 3 v ſ icu eL. 8 do.... r 364 780 
)wꝛr˙ ũ ũů TU... 8 — 227 108 
Distillate d do * 899 824 
Residual fuel , 5m»hk se eek 0...- t 226 178 
Ehren ð ß ⁵⁰ eed qe 0 r 8 
.J. ] . ͤ ³ dddddddõ%õ ü 8 183 166 
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or 


CUBA ° 


No firsthand information concerning the 
mineral industry of Cuba was available to 
the Bureau of Mines during the year. 

Trade journals announced that Cuba 
planned to expand nickel output to 
around 240 million pounds a year..A new 
nickel oxide facility was being considered 
for construction at Punta Gorda, 10 about 
75 kilometers east of the present plant at 
Moa Bay. Capacity of the new plant was 
put at 30,000 tons annually, using the 
ammonia leaching process. This would not 
contribute to cobalt as cobalt is not 
recovered in this particular process. 
French, Italian, and British sources were 
named as possible contributors of financial 
and technical assistance. 

Cuban sources announced that Cuba's 
nickel reserves were on the order of 16 
million to 18 million metric tons, or about 
40 percent of the known world supply. It 


? Prepared by Burton E. Ashle 


was not stated whether this latter figure 
took into consideration recent Australian 
discoveries. 

Bureau of Mines estimates for nickel 
and cobalt output for the last 3 years were 
as follows, in metric tons, and revised from 
previous estimates as noted: 


Nickel Cobalt 

195 d lus eene LL Lc * 80,900 1,045 

1968.. cece cco oe r 88,700 r 1,800 

1969. 85,450 1,540 
* Revised. 


Tables 5 and 6 show selected mineral 
trade between Cuba and Poland, and Cuba 
and the U.S. S. R., for 1967 and 1968. 


» Mining 1 (London). "V. 274, No. 7017, 


Feb. 13, 197 


Table 5.—Cuba: Selected mineral commodity trade with Poland 


(Metric tons) 
Commodity 1907 1968 
EXPORTS TO POLAND 
))) ³³Aſ ͥ ³oÄAA AAA dei E DE 24. 905 17,475 
Copper concentrate: - 3.66.22. ²xkͥ y 2,525 1,481 
Manganese OF ⁵˙ .. v 87,989 22. 000 
Other nonferrous concentrattrt”e ekt 33 832 
IMPORTS FROM POLAND 
Steel semimanufactures.__._.........---------.~------- 22 Ll LLL LLL Lll... 490 511 
J)) ee posce mwmds 8 19,780 ^ | ...... 
COK8 nue. ⁵ ↄ ) ³⁵ðyůſ ³ðĩAA ĩð2:d Ei AL S EE Lu D Li Qr LE a 8, Oo 
Petroleum pode d 1,381 1,261 
3 Rocznik Statystyczny Handlu Zagranicznego (Foreign Trade Statistical Yearbook), 1968. Warsaw, 
, pp. 
Table 6.—Cuba: Selected mineral commodity imports from U.S.S.R. 
(Metric tons) 
Commodity 1967 1968 
METALS 

Aluminum, metal, including alloys, all forms.._........-....------.---- 4,900 4,500 
Copper, metal, including alloys, err 8 4,500 5,700 
Iron and steel, metal: 

PON MORENO ee M r UR 60,200 45,600 
FF ⁰ Meth eua e 1,800 ,1 
Steel semimanufactures: 

Tinned plates and sheeta. __.._..........-.-.-..-------------- 24,800 19,200 

Tubes and DIDS ß eres we dE LL 28 , 000 80, 500 

Other roll products ) ůmdä 8 126,500 126,000 

Lead, metal, including alloys, al! fof7mw „„ 900 ,000 
Zinc, metal, including alloys, all formwmaaaaa ----------------2----- 600 300 
NONMETALS 
J]: eas ees ee eee Sete ð³ dre LEE 9,900 9,700 
Cement- -sanaaa ² - - M Add dd y LE 257, 000 274, 000 
Fertilizer materials: 
Nies ³ð⁰ ³ y ĩð2Lu ⁵³é Ea 416,800 287,500 
Fl! ih ee REED K 115,800 115,300 
Potassic -o ß el cee eh ß eram 91,700 97,900 
Refractory ¼•m'xf o wey ook cee beware cceeceee 12,400 12,100 
Sülfür cao DeL ac ep OA ee kt y Lid pM EE ee 135,500 97,600 
MINERAL FUELS AND RELATED MATERIALS 
Carbon /%hhhPf̃ꝰͥ oe oe ee ee ue na I 8 8,800 8,600 
(COKS l1 n. Se cient Ua LL duaipRutu S uq E EM Eq thousand tons 39 32 
Petroleum, crude oil, and refinery products. ..................... do.... 5.297 5,808 


Source: Vneshnyaya Torgovlya S. S. S. R. za 1968 god (Foreign Trade of the U. S. S. R. for 1968). 
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DOMINICAN 


Production and development work on 
bauxite, copper, and nickel progressed 
during the year. 

Two companies reportedly were active in 
exploration for copper and nickel. Radio 
Hill Mines Co., Ltd., purchased the con- 
trolling shares in the concession held by 
Pinar Bonito Copper Corp. This property 
was previously appraised by Japanese 
interests. Further prospecting work is being 
undertaken. 

Dominican Ventures, Inc. (incorporated 
in Delaware), reportedly planned to invest 
an additional $250,000 in an exploration 
program, after having spent about $100,000 
in preliminary work. Primary objectives 
were to be directed toward development of 
copper and nickel prospects. 

Minerales Industriales, C. por A., largely 
owned by American interests, reportedly 
held exploration rights over a million hec- 
tares of land. Two copper prospects, one 
near Constanza and the other near San 


Cristobal, may be developed when the 
Government grants approval. 
New York and Honduras Rosario 


Mining Co. acquired a one-third interest, 
and operating responsibilities, over the 
Pueblo Viejo gold-zinc property. If the 
exploration program in progress warrants 
development, an open pit mine will be 
developed. A decision was expected by 
mid-1970. 

Falconbridge Dominicana, C. por A. 
(Falcondo), completed financing arrange- 
ments for its $195 million ferronickel 
plant. The International Bank for Recon- 
struction and Development, in its first loan 
made in the Dominican Republic, supplied 
$25 million to help finance a 198-megawatt 
thermal electric generating station, a 44- 
mile pipcline to transport oil from the 
port of Haina to the powerplant, associ- 
ated installations at the ferronickel plant, 
and water treatment facilities. Other financ- 
ing was to be obtained from U.S. insur- 
ance companies, U.S. and Canadian banks, 
and various commercial banks. 

The metallurgical plant site work and 
construction were in progress at ycarend, 
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REPUBLIC ** 


and bids had been called for specialized 
control equipment. Ferronickel production 
at the rate of 63.4 million pounds 
annually was scheduled for 1972. 

Falconbridge Nickel Mines, Ltd., holds a 
66-percent interest in  Falcondo, with 
Armco Steel Corp. and the Government of 
the Dominican Republic holding lesser 
shares in the enterprise. 

Producto Diversos, C. por A., began opera. 
tion of its galvanizing plant in August; 
uncoated iron sheets from Japan supplied 
stock for the plant. Production of finished 
products was reported at 800 tons per 
month. 

A second galvanizing plant to be held by 
local interests was also reportedly under 
consideration. If constructed, total output 
of both plants would be about 1,600 tons 
monthly, to supply present demand for 
1,200 tons a month. Lower costs of locally 
galvanized sheets could create demand for 
enough of the product to sustain both 
enterprises. 

Shell International Petroleum Co. 
(rather than Midland Coqperatives, Inc.) 
signed a contract on November 7 to build 
the Dominican Republic's first petroleum 
refinery. The plant, costing $30 million 
and scheduled to begin production early 
in 1972, was to be located at Nigua, about 
20 kilometers west of Santo Domingo. The 
refinery operating company, Cía. Domini- 
cana Refinadora de Petróleo, S.A. (Codo- 
repsa), will initially be owned jointly by 
Shell and the Government. After the refin- 
ery becomes operational, Shell will offer 
part of its shares to other distributors of 
petroleum products within the country. 

Initial capacity was planned for 30,000 
barrels daily; products are to be gasoline, 
kerosine, liquid gas, and fuel oil. 

Bauxite exports in 1967 amounted to 
1,243,342 tons; 1968 figures were not avail- 
able. Other mineral exports of significant 
volume in 1967 were cement—10,142 tons 
and gypsum 85,431 tons. As 1968 foreign 
trade figures were not available for publi- 
cation, table 7 presents imports for 1967. 


11 Prepared by Burton E. Ashley. 
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Table 7.—Dominican Republic: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 

Commodity 1967 

METALS 
co er, metal, including alloys, semimanufactures_.............--.....------.--.-----. 83 

, silver, r, platinum, metal, unworked or partly worked troy ounces... 191,072 
1508 and steel, metal semimanufactures che ene a ek y y Li dl D 50,960 
NONMETALS 
e os ce Sa ee dd teee Sees Pali d LE 3,805 
MINERAL FUELS AND RELATED MATERIALS 

Coal and coke, including briquetennꝛů—np LL LLL LL LLL LL LLL „„ 821 
Petroleum, refinery producta: 

h. ³ðV5AfA thousand 42-gallon barrels 1,517 
FHC ⁵ðV ð ↄ ð ̃ ñͥꝗ ⁵ ⁵⁶ ¶B3 ³ðKAy SE 8 do 267 
Distillate fuel oil. ³o¹w yd ¶ͥ¶⁰ꝗyd d EE ES do 755 
Residual fuel oil... villis . ß . S Eit do.... 1.469 
Lübricañts u.s ⁰˖ ᷑ ł Vn. Le ee ee EE DE C do.... 44 
Üthet- shoe ea i wenn ͥð⁰⁰ðdd d wets gm e Ed do.... 208 

Source: Oficina Nacional de Estadística, Comercio Exterior de la Repüblica Dominicana (National Office 


of Statistics, Foreign Trade of the Dominican Republic). 


V. 15, 1967. Santo Domingo, 1968, 308 pp. 


GRENADA * 


It was reported that the Government of 
Grenada granted an oil exploration license 
to Western Transmission Corp. of New 
York City for rights over Grenada’s 
offshore territory. Consideration was said 
to be $50,000, but no term for the license 
was indicated. 


In 1968, mineral commodity output was 
limited to 34,365 cubic meters of sand and 
gravel and 23,363 cubic meters of crushed 
and broken quarry products; output for 
1969 was reported at 19,267 cubic meters 
of sand and gravel and 59,558 cubic meters 
of crushed and broken quarry products. 


HAITI ** 


Consolidated Halliwell, Ltd., carried on 
exploration efforts at its copper mine near 
Mémé. Copper values, which might indi- 
cate a new ore body, were intersected in 
two holes drilled from the 1,700-foot level. 
It was expected that the present explora- 
tion program would be completed in 
March 1971. 

Ore reserves at the mine at yearend 
were said to be $46,660 tons grading 1.44 
percent copper, with a small amount of 
recoverable gold. 

Sheraton Mining Corp. acquired a 
3,360-acre copper prospect from Haicana 
Mining Corp., S. A. The property is located 


24 miles southeast of Cap Haitien. Haicana 
Corp. held concession rights over 580 
square miles in the area. 

Sheraton planned a drilling program of 
some 5,000 feet of hole. Initial work on 
the prospect indicated favorable copper 
values. 

Haicana Corp. was reportedly formed by 
Canadian, Haitian, and American interests. 
Its large concession centers on the town of 
Plaisance; terms of the concession were for 
25 years, with a 25-year extension possible. 
The area lies northeast of the copper mine 
operated by Consolidated Halliwell. 


JAMAICA ** 


The bauxite and alumina industry in 
Jamaica made gains during the year with 
new operations being recorded in alumina 
production. The tax on exported bauxite 
was raised from $1.54 to $2 per ton. The 
original agreement for the increase was 
made between Alcoa Minerals of Jamaica, 
Inc, and the Government. Negotiations 


were continuing with other bauxite export- 
ers. 

Alumina Partners of Jamaica, Ltd. 
(Alpart) , started production in May, with 
the first shipment of alumina following in 
early August. Alpart is held by The Ana- 
conda Co. (36.8 percent), Reynolds Metals 

12 Prepared by Burton E. Ashley. 


13 Prepared by Burton E. Ashley. 
14 Prepared by Burton E. Ashley. 
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Co. (36.8 percent), and Kaiser Aluminum 
and Chemical Co. (26.4 percent). Costing 
more than $20 million, the alumina plant 
was said to have the highest initial capac- 
ity, at 950,000 tons annually, of any such 
facility thus far constructed worldwide. 

Shipments for export were made from 
the plant at Nain, St. Elizabeth parish, to 
Port Kaiser, by means of Alpart's own rail- 
way. 

Construction was progressing on the alu- 
mina plant being built for Revere Jamaica 
Alumina, Ltd.; completion was scheduled 
for March 1971. 

Some exploration for copper and petro- 
leum was in progress at yearend. 

Bellas Gates Copper Mines was drilling 
a copper prospect and confirmed low-grade 
copper mineralization of potential eco- 
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nomic interest in the early phase of the 
program. Financial support for the work 
was being afforded by Canadian and Japa- 
nese interests.15 

Signal Oil and Gas Co. and Occidental 
Petroleum Corp. signed an agreement 
under which Occidental will be able to 
earn a 50-percent interest involving 65 
million acres held by Signal. The acreage 
lies both offshore and onshore of Jamaica 
and Honduras. Occidental will conduct an 
exploration and drilling program to 
acquire its interest. 

Complete foreign trade statistics relating 
to 1968 were not available for publication. 
Table 8 presents the more significant min- 
eral commodities traded in 1967 and 1968. 


5 Mining Magazine. V. 121, No. 6, December 


1969, p. 495. 


Table 8.—Jamaica: Foreign trade of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
EXPORTS 
MINER soe oth eet eta Coa d an r 887,767 922,388 
BauxilB-.o. concu oe ⁵%ðVWA ees a. cs eds 8 r 7, 257, 052 6.811.756 
½7 l ͥ ³˙o˙A ³¹W¹] ]. Jee ⁰ 0 yd y ELE DE e 11,238 92,566 
%%%%%%%ö§ê˙ö ß 191,724 253.328 
Petroleum, refinery products: 
n cheb ook Seb eteece clues thousand 42-gallon barrels. . 491 271 
Kerosine. 2 (0.65 eee eas aoe ese E loss 77 34 
Distillate fuel oil... 2.2... 222 22 LL Ll Lll LL LL 2 cL cc ll. c- do.... r 672 818 
idus fuel lll... ee e der ewes do.... t 126 332 
E en v ovo ] ee mx do 76 * 16 
Iv — ow du iu ß eee aS do Sl. — ein 
IMPORTS 
Aluminum, all forma 4,476 2,379 
Copper, J II 284 346 
Iron and steel, all form 85,120 84,855 
Petroleum: 
õôÜĩêèkgů tasaeNaedibceleusk thousand 42-gallon barrels.. r 6, 776 8. 557 
Refinery products 
f ⁰ AA do 788 134 
Kerosine. fh ³ mf ⁰ AA ĩ . . eere d do 274 311 
Distillate fuel ol“–é§faůſs Lc aac cc ccce emer do.... 611 748 
idual fuel oll ce Ir emepez do.... 2,585 1,774 
LübrlcAsnub ors Sn a ͤ⁊ ⅛ -:- Kd do 118 55 
//ôö’õ ³·¹¹ ]] ³ é y ³·¹wm y do 48 35 
e Estimate. r Revised. 
MARTINIQUE '* 


It was announced that the fertilizer com- 
plex being built by the Sun Oil Co. will 
be operated by Société Antillaise de Pro- 
duits Chimiques (Saprochim). Sun will 
hold an 80-percent interest, with the bal- 
ance held by residents of Martinique and 
Guadeloupe. 

The facility is to include plants for the 
manufacture of ammonium nitrate and 
nitric acid. Raw materials will be 


imported. It was planned that the entire 
output of granulated fertilizer would be 
distributed among the Caribbean Island 
community for use chiefly with such crops 
as sugarcane, bananas, and pineapples.17 

A cement plant was also scheduled for 
construction. 


Y Prepared by Burton E. anie 
17 Phosphorus and Potassium. No. 45, January- 
February 1970. p. 7. 
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NETHERLANDS ANTILLES +° 


Mineral industry activities in the Neth- 
erlands Antilles continued to be confirmed 
primarily to petroleum refining during 
1969. 

At yearend, an expansion project was in 
progress at the Shell Curacao N.V. refinery 
at Emmastad. This involved a 30,000-bar- 
rel-per-day increase in the plant’s crude oil 
distillation capacity and the expansion of 
its vacuum distillation capacity by 18,000 
barrels per day. A 36,000-barrel-per-day 
fuel oil hydrotreater was also being added. 
Completion of the project was scheduled 
for 1970. 

Lago Oil and Transport Co., a subsidary 
of Standard Oil Co. (New Jersey), was 
forced to abandon its plan to use Venezue- 
lan natural gas as the source of hydrogen 
for a hydrodesulfurization unit to be con- 
structed at its Aruba refinery when the 
Venezuelan Government announced during 
1969 that it would not approve the con- 


Table 9.—Netherlands Antilles: 


struction of an underwater gas pipeline 
from Amuay, Venezuela, to Aruba. As a 
result, refinery pentanes are to be used as 
the hydrogen source for desulfurization. 
The Aruba desulfurization unit is to have 
an output capacity of 75,000 barrels per 
day of residual fuel oil with a l- percent 
sulfur content. Completion of the unit is 
expected by late 1971. 

The Netherlands Antilles’ only operating 
phosphate mine was closed from early 
August to mid-September 1969 as a result 
of a wildcat strike. International Salt Co. 
reported during the latter part of the year 
that it expected to begin exporting salt 
from its salt-recovery complex on Bonaire 
sometime during 1970. Aruba Chemical 
Industries, N.V., a subsidary of Standard 
Oil Co. (New Jersey), was in the process 
of increasing the capacity of its petrochem- 
icals plant at yearend 1969. 


18 Prepared by Gordon W. Roelling. 


Selected exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS 
Iron and steel, metal, scrap and other... .................. ll. ee 27 4,975 
Other nonferrous metals, ores, and concentrates. ___...._...._.--...-.-- 12, 002 814 
NONMETALS 
Fertilizer materials: 
Crude, phosphatic... oe re se ee i eee ose 118, 338 93,1388 
Manufactured: 
Niunessgdgſggggſd‚ddd tees e nd 125,759 146,225 
Other, including mixed.... ......... 2... 2. eee 5,520 805 
Stone, sand, and gravel... ....... 22: LLL ccc LLL LL LLL llc LLL cel cllc 2. 18,228 81,811 
MINERAL FUELS AND RELATED MATERIALS 
Coal and coke, including briquets__.._._.......-. „„ 267 88 
Petroleum: 
Crüde... suolo eb tee ees thousand 42-gallon barrels. . 8, 755 2,019 
Refinery products: 
6 ͥͥͥͥ e a ee a LE S LE do.... 87,691 88 , 485 
Reel. y Soeeeacd do 4.638 5. 705 
Jet fuel- ĩo»¹A ⁵ usc Ite en eo d ir ci os do.... 84,871 33,916 
Distillate fuel oll“. O.. 82,273 27,057 
Residual fuel o-l“!lllll L2 LL L2 lll Ll lll do.... 133,657 139,857 
EI ³o’ wm d ʒ as do 7.082 6,934 
Mineral jelly and aaa do 214 258 
Bitumen and other residues do 6.201 6.701 
Other 22 ˙ ² ˙] , . suba ees wo oe ede md do r 243 296 
r Revised 


Source: Kwartaalstatistiek van de In- en Uitvoer per Goederensoort van Curacao en Aruba, (Statistical 
Quarterly of Import and Export Commodities of Curacao and Aruba). 1967, No. 4, and Jaarstatistiek van de 
In- en Uitvoer per Goederensoort van de Nederlandse Antillen, Bureau Voor de Statistiek (Annual Statistical 
Kopon of Import and Export Commodities of the Netherlands Antilles published by the Bureau of Statistics). 
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Table 10.—Netherlands Antilles: Selected imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 
METALS 
Aluminum, metal, including alloys, all form 303 138 
Copper, metal, including alloys, all forme wn 214 
Iron and steel, semimanufactures._._...........---..---.------------- 14,010 10,051 
Lead, metal, including alloys, all forms_.................--.----------- 69 
Zinc, metal, including alloys, all forms. |... „„ 181 78 
Other, nonferrous metal, scrap. -....--..-------------.--------------- 362 78 
NONMETALS 
Cement. oc ee See eee öm ⁰yßd ee EDI eo c E ed 36.475 45,908 
Clays and clay producta (including all refractory brick): 
Crude clays, n.e.s., fire CIBy. aeo enu ecce . e 1,250 6,591 
Products, refractory brick. .......-.....-.----------------------- 1,677 1,057 
Diamond, gem, not set or strung._........-..-......-.-----.--. carats.. 1,450 2,440 
Fertilizer materials: 
rüde -sanna ³ Tr EM E EES 4,000 2 
Manufactured... ] ] d 8,542 1.128 
Gypsum and plasternnnnnnnnnQOQOQOOOsssssssssss L2 2-2. -. 35 35 
JJ!öüöWÜ ĩ ³ ˙ -ä³. uu e LE ⁰⁰ͥ D dM DLE SERM eid 265 221 
Precious and semiprecious stone, except diamond............ kilograms.. 9 20 
J EU Sot et E E EAE PE 1,107 1,005 
Sodium ompaunũgsaaasaſasassas qus see a 22,430 15,375 
Stone, sand, and gravel... ...... 2.2 222 ccc cL Lll cl LLL LLL clle 3„„: 7,320 11,091 
MINERAL FUELS AND RELATED MATERIALS 
Gas, hydrocarbon, liquefied petroleum gas... thousand 42-gallon barrels. . 472 854 
Petroleum: 
Crüd8...-:5c v eawl cad eedaMgu de K LE E E do.... 260,624 253,636 
Refinery producta: 
Gasoline -. ee osc dee a eee Dad a LEE do- 4.841 2.685 
Kerosine and jet fuel do 1.221 1,466 
Distillate fuel o iIllddd!‚‚ — do r 3,597 1,142 
Residual fuel oil........... 22222 LLL LL LL Lll LL ce lll. do.... r 8,693 18,059 
FCC oosncus mua whee cee k ee weet 170 
G00 esac aches eh gy mr dec p eA el ee 4 3 
Mineral tar and other coal, petroleum, or gas derived erude chemicals 27 39 
r Revised 


Source: 'Kwartaalstatistiek van de In- en Uitvoer per Goederensoort van Curacao en Aruba (Statistical 


Quarterly 


of Import and Export Commodities of Curacao and Aruba). 1967, No. 4; and Jaarstatistiek van de 


In- en Uitvoer per Goederensoort van de Nederlandse Antillen, Bureau Voor de Statistiek (Annual Statistical 
Tore of Import and Export Commodities of the Netherlands Antilles published by the Bureau of Statistics), 


ST. VINCENT '? 


Four firms reportedly applied for oil 
exploration rights in the territorial waters 
of St. Vincent and the Grenadines. The 
firms were not identified with the possible 
exception of General Crude Oil Co. of 
Houston. 


In 1968, mineral production amounted 
to 30,582 tons of sand and 25,001 tons of 
crushed stone. Figures for 1969 output 
were not available. 


TRINIDAD AND TOBAGO 


Substantial offshore discoveries of crude 
oil and natural gas, the advent of direct 
Government participation in the petroleum 
industry, and the enactment of new petro- 
leum legislation highlighted mineral indus- 
try activities in Trinidad and Tobago 
during 1969. 

The most important new discoveries 
were made by AMOCO Trinidad Oil Co., 
a subsidary of Standard Oil. (Indiana), 
which found significant quantities of crude 
oil in two wells off the east coast of Trini- 
dad in the same general area where sizable 
quantities of nonassociated natural gas 
were also discovered by AMOCO during 
the year. One of these wells flowed at rates 
of 800 to 2,500 barrels per day during drill 


stem tests of short duration at eight differ- 
ent intervals between 5,000 and 7,000 feet. 
In production tests at the other oil discov- 
ery well, the rate of flow from a 4-foot 
vertical section of the hole below 11,000 feet 
ranged from 1,000 to 1,400 barrels per day. 
Crude oil from the latter well was report- 
edly free of sulfur. 

Crude oil was also discovered in a well 
drilled off Trinidad's west coast by Bel. 
petco Trinidad, Ltd., a subsidary of Belco 
Petroleum Corp. This well flowed at the 
rate of 500 barrels per day from a depth 
of 6,500 feet when tested. 

Results of a joint Government-United 


1? Prepared by Burton E. Ashley. 


æ Prepared by Gordon W. Koelling. 
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Nations seismic survey covering an 8,800- 
square-kilometer area off Trinidad's north 
coast were released to 27 oil companies in 
mid-1970. These companies, which were 
charged a fee for this data, were expected 
to submit bids by the end of February 
1970 for exploration and production lic- 
ences in the survey area. 

In July 1969, the Government purchased 
the petroleum rights and producing prop- 
erties of BP Trinidad, Ltd. The Trinidad- 
Tesoro Petroleum Co., Ltd., owned equally 
by the Government and the Tesoro Oil 
Co. of San Antonio, Tex. was established 
to operate the acquired assets. Later in the 
year, Trinidad-Tesoro also acquired an oil 
and gas development farmout covering 
approximately 195,000 hectares located off 
Trinidad's southeast coast from Dominion 
Oil, Ltd., a subsidary of Standard Oil Co. 
of California. 

In December 1969, the Parliament of 
Trinidad and Tobago approved a new 
Petroleum Act which had been submitted 
by the Government following prolonged 
discussions with the oil companies. All 
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existing licenses and leases will be reli- 
censed under the Act but will not be 
changed with respect to duration, renewal, 
and royalty rights. Major new features of 
the Act include the requirement of Gov- 
ernmental licenses for all phases of petro- 
leum industry activity and the stipulation 
that local refinery operators must give pre- 
cedence to the processing of indigenous 
crude oil. In addition, prices of crude oil, 
natural gas, petroleum products, and 
petrochemicals for income tax purposes 
will be determined by the Government 
after consultation with the oil companies. 

The Continental Shelf Act, approved 
during late 1969, is designed to regulate 
minerals exploration and exploitation on 
the Continental Shelf of Trinidad and 
Tobago and to carry out that country's 
obligations under the 1958 Convention on 
the High Seas. This Act specifically sub- 
jects mineral industry operations adjacent 
to the coast of Trinidad and Tobago but 
outside its territorial waters — (12-mile 
limit) to the tax and mineral laws of the 
country. 


Table 11.—Trinidad and Tobago: Selected exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS 
Aluminum, metal, including alloys, all form 117 69 
Copper, metal, including alloys, all form 824 400 
Iron and steel: 
Jr E eadcm Al A dan i 2,938 471 
Semimanufactures: 
Bars, rods, angles, shapes, and sections 176 89 
Plates and sheets, all types 426 593 
J/ͤ d ³ ⁵⁰⁰y Ad ĩ v 8 480 198 
Lead, metal, including alloys, all form 59 69 
Silver, metal, including alloys, all form troy ounces... . ....... 8,837 
Tin, metal, including alloys, all forms. .................... long tons.... 454 92 
NONMETALS 
Barite and witherilteeekkk.. 222 c 222r rs 805 2 
Clays and clay products (including all refractory brick) r 1,198 287 
Fertilizer materials, manufactured: 
NitrogenoUus8. ule oS ente ⁵ 109,960 104,035 
Gh dn xe AT x EE 6 87 
1 ]«ðV¹ ³»:u. ⁰⁰v y WM MO 2.161 8, 066 
Jö ĩ ³;Vi.. ee Bee et te ee ee ere a eee 5 95 
Stone, sand, and gravel._.__._...2 22 ee eee 279 151 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural. ......... 2.2 LL LL LLL Lll Lll llc ee eee 60,235 55,086 
Gas, hydrocarbon, natural gas liquid 17,650 21,198 
Petroleum: 
Crude and partly refined 11. thousand 42-gallon barrels. . 5,801 6,983 
nery producta: 
Güsolne- c arre ³è d s k ĩ do 15,406 20,150 
M ⁰²oW¹¹¾¹Ü wate owe te Soe Soc es do.... 56 2,667 
r y aa Bae Seek do.... 11,502 15,787 
Distillate fuel oill“ꝰ“&k?k²k eee LLL lll do.... 18,938 16,579 
Residual fuel 0l. 2:2 1 eo ce wee els oe do.... 71,807 76,725 
LUDPCADUS. ß eurer eee oa do.... 1,018 1,248 
²§ö»Ü ³•/·ͥͤ ee v mtr 8 Ose 412 1,937 
Mineral tar and other coal, petroleum, or gas derived crude chemicals ....... 218,186 190,959 


Revised 


1 Government of Trinidad and Tobago, Ministry of Petroleum and Mines. 


Source: Government of Trinidad an 
Spain, 1967, 405 pp.; 1968, 433 pp. 


Tobago, Central Statistical Office, Overseas Trade, Part A. Port of 
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Table 12.—Trinidad and Tobago: Selected imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS 
Aluminum, metal, including alloys, all forms. ...........................- 784 434 
Arsenic compounds. . once twee eee fe weoee et ewe ceeds ts a cari EESRE 89 12 
Copper: 
Ore and concentrate... ul ðͤ OH pecan eb 1 17 
Copper . ͥ dy y 23 28 
Metal, including alloys, all form „„ 115 115 
Iron and steel: 
xap AARE EEES EEEE E EE yd I 8 221 246 
Steel, primary forms, ingots._...-...--..--.--.-....-----.---.------ 640 1,023 
Semimanufactures: 
Bars, rods, angles, shapes, and section r 12,502 15.270 
Universals, plates, and sheets... LL LLL LL LLL LLL Lll ll Lll cl... 14,771 8,986 
Tubes, pipes, and fittinghg 21.137 24,689 
CßJß/˖ ⅛⁰²mmi. eli sedeo :.., ⁰⁰yʒ S 169 140 
Lead: 
Ore and concentrate... l.l coelos ezco EA vesUuamdekwexeenceqeadud —"uvese 245 
Metal, including alloys, all formm ꝛm ee eee 139 193 
Silver, metal, including alloys, all form troy ounces... 27.922 51.035 
Tin, metal, including alloys, all forme long tons 6,584 4,417 
Zinc, metal, including alloys, all forme ee eee 24 26 
NONMETALS 
Abrasives, mw, ⅛ —:BG0⁸6i;i MEER Eme aq t 15 22 
Barite min Gr eu E 44.139 23.706 
Cement- o dd ñę ß iE LL Qut 3,004 4,043 
Clays and clay products (including all refractory brick): 
rude e ⁵ð / d aw 774 617 
Produets: 
Refractory, including nonclay brick 896 561 
Nanteneter,r;;yh„, 21 224 
Feldspar JJ —— 8 30 30 
Fertilizer materials: 
F100 ². ³ 0 A A:... oe Dm Made ꝛ . ae C Uie t 44 16 
Manufactured: 
Niro ⁵ðVü Add r 989 179 
Phosphate. ee ee eee Pe EL cL E Ea 589 2.333 
Potassi ² ³⅛¹ wee eee ces maet IDE ML 8 1,585 2,741 
Other, including mixed................- 2. LL 3 2.228 1,370 
F! ]0»”˙]˙¾˙²˙ĩ] p E PS 77 100 
Mica, all fOLIDB o ³ĩ˙⅛O d ³⅛’ j dd k y E iE IC EE 25 27 
Precious and semiprecious stone, except diamond troy ounces.. 618 705 
Salt.) ³·¹Ü¹ ee ³¹¹ſſſſͥ ⁰yd yd dd 9. 230 10,706 
Sodium and potassium compounds, n.e@.8.........-.--------..------------ 5.068 5,576 
Stone, sand, and gravel: 
Dimension: stone... 2.626 Gk ee ua x ER dua uaa Ea als r 29 19 
Gravel and crushed rock... .... 2... LL LLL LLL LLL Lc LL eec Ll lle eee 7,802 8,618 
Sand. ol ou ee eee see . ee tee eet Ei E 16 13 
S ð⁵ðViꝙi m.; md ee oe CLE a E Ee 14,704 44,788 
Other nonmetals, %% ] cieese le beeeceeccdaes 1,195 625 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural ___...........-.-..--.------------------ ee 25 57 
Coal dle ðᷣ cud ecc 392 190 
Gas, hydrocarbon, natural gas liquid. 16 127 
Petroleum: 
Crude and partly refined. ................ thousand 42-gallon barrels.. 81,726 91.447 
Refinery producta: 
ii.. ͥ ͥ ͥ eae eae baw dE do r 590 138 
Residual üer 8 do 531 61 
Ente. oot ew Se a ese icone t. do.... r 28 33 
Mineral jelly and wax____.._.....--_---.------ +e ee eee do.... r 5 5 
P/ ³¹W¹dm . do 18 1 
Mineral tar and other coal, petroleum, or gas derived crude chemicals. ...... 139 199 
r Revised. 


Source: Government of Trinidad and Tobago, Central Statistical Office, Overseas Trade, Part A. Port of 
Spain, 1967, 405 pp.; 1968, 433 pp. 
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BRITISH HONDURAS 


No reports of mineral or mining devel- 
opment were noted from British Honduras 
during 1969. 

Foreign trade data for 1968 were not 
available for publication, but 1967 figures 


Table 1.—British Honduras: 


in table 1 indicate the normal order of 
magnitude for such trade. Exports and 
reexports are usually limited to small 
quantities of scrap metal, salt, cement, and 
petroleum products. 


Foreign trade of selected mineral commodities 


(Metric tons unless otherwise specified) 


Imports 1967 

Cement and liméc.....lzccuuew ook coo reece edick celts aweseuedeseoeus 9,797 

Fertilizers, manufacture 2,067 

Iron and steel, semimanufacture sz 1,906 

Petroleum, crude and refined....................... thousand 42-gallon barrels. . 218 
COSTA RICA 


No significant mineral production enter- 
prises came to fruition in Costa Rica dur- 
ing 1969. 

Of general interest to the industry were 
plans to increase the electric power supply 
of the country, to renew and add to the 
rolling stock and other equipment of the 
Pacific Railway Company, and to improve 
loading facilities at Puntarenas. The Gov- 
ernment also reached agreement with the 
Northern Railway Company for operation 
of the piers at Puerto Limón, to be under 
Government control in the future. Railway 
rehabilitation was to be financed from in- 
ternal sources. 

Alcoa de Costa Rica, Inc., negotiated a 
supplemental contract with the Govern- 
ment which apparently gave the country 


some added benefits without seriously af- 
fecting the economics of the bauxite- 
alumina project. Assembly approval was ex- 
pected. Status of actual work on the 
project was not known by yearend. 

Consolidated Negus Mines, Ltd., granted 
an option to Thermocam Industries (Brit- 
ish Columbia), Ltd., to work the La For- 
tuna and El Cedral sulfur deposits in 
Guanacaste Province. La Fortuna report- 
edly had indicated reserves of 750,000 tons 
of 29.9 percent sulfur ore. Thermocam be- 
licved that it could process the ore so that 
the contained pyrite could be eliminated 
economically. 


1 Physical scientist, Bureau of Mines, Washing- 
ton, D.C 
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Gulf Oil Corp. withdrew from negotia- 
tions to buy Allied Chemical Corp.'s con- 


trolling shares in Refinadora Costarricense 
de Petróleo S.A. the domestic oil refinery. 


Table 2.—Costa Rica: Foreign trade in selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 
EXPORTS 
Fertilizer materials: Manufactured: 
Nies ³ ]ðU¶ ðâ ER Redde. dd 11,834 21,677 
Phosphatlo: ß ß nue eee ue E 69  J— | J| ...... 
Other, including mixed. ....................... „ 18,913 30,576 
Iron and steel, metal, including alloys, all form 7, 558 10,813 
IMPORTS 
Aluminum, metal, including alloys, all form 848 1,146 
Cement. co adh ³Ä¹i.. ³ 0 ͤk» n ð— 2,958 2,152 
Diamond, industriallll“““l“l!l l l.l... carats.... r 90,000 125,000 
Fertilizer materials: Manufactured: 
NitFogenoUl. .; 28,510 56,448 
Pahl... ⁵ð ji ER RR er acp 16,144 20,295 
Pötassic 25226 eo ð ↄ mn ppc EE am dE 19,031 22,952 
Other, including mixeeeee³ſlclͥiãñᷓͥſ 1... l.l... 26,886 19,824 
Gypsum and plastereeekekeeeek lll lll ell ee 4,493 6,489 
Iron and steel: Metal: 
SCTE so ce hhͥͥd— .d... 88 13 22 
Steel, primary forms. ........... cc ccc L Llc LLL lll lll. 9,500 15,687 
Semimanufacturee s 46 , 869 55,476 
Petroleum: 
Crude and partly refined thousand 42-gallon barrels... . 795 2,089 
Refinery products: 
Gandlite. coc see eme ⁰ ERE SM LE do...... 378 170 
Reresinne‚e ; do 117 65 
Distillate fuel oll“Mü e 22. 2222. Ll... do...... 728 203 
Lubricants... . eee eee eed do...... 76 82 
Mineral jelly and wax..... S a a a do...... r 15 14 
Other, bitumen and other residues. 10, 532 8,967 
Platinum-group metals and silver: Metals, including alloys: 
Platinum group. .................-......... troy ounces.... 5,691 932 
Silvet occ cele ood ee wr Deas do 12,925 18,551 
Salt (including brines« a)))))))))) ) 4,165 4,105 


r Revised. 


Source: Ministerio de Indústria y Comercio, Dirección General de Estadística y Censos. Comércio Exterior 
de Costa Rica, San José, Costa Rica, 1967, 421 pp.; 1968, 428 pp. 


EL SALVADOR 


Little activity was noted in the mineral 
industry of El Salvador during 1969. 

The Legislative Assembly approved a 
bill to establish a national mining reserve 
in connection with work to be done with 
assistance from United Nations advisers. 
The reserve covered all, or parts of, the 
Provinces of Morazán Cabanas Chalate- 
nango, La Union San Miguel, Usuctám San 
Vicente, San Salvador, and Cuzcatlan. It 
was reported that the Government of El 
Salvador intended to develop any gold, sil- 
ver, and iron resources itself. 

The Ministry of Public Works reported 


that the Government continued its geo- 
chemical and geological investigations in 
the northern part of the country and 
made a final examination of the proposed 
new mining code. The survey covered 
10.000 square kilometers; over 8,000 sam- 
ples were taken, and more than 15,000 
analyses were made. Examination was also 
made of sulfur deposits in the Ahuachapan 
area in the western part of the country. 
Canadian Javelin, Ltd., operating 
through its subsidiary, Cía. Minera San 
Cristobal, S.A., reportedly was to reactivate 
the old Montecristo gold and silver mine 
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in the Department of Morazán. Operations 
were scheduled to commence in early 1970, 
after the installation of equipment valued 
at $1.2 million. 


Foreign trade statistics for 1967 and 1968 
are shown in table 3. 


Table 3.—El Salvador: Foreign trade of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
EXPORTS 
)! iR lot celum ieee eat A puta ML LL 8 14,620 45,638 
Fertilizer materials, manufactured. .................... cll lll ee 2 lll lll. 24,119 32, 570 
Iron and steel, tr ↄ IAE cure sued 12,451 19,404 
Petroleum, refinery Products, — o eee Ie ES ad thousand 42-gallon barrels. . 1,587 767 
SU eee ]] Au ig m ſ od f v ae E E ees a 564 9,124 
IMPORTS 

Aluminum, metal, including allo ye. 2,164 2,088 
Asphalt and bitumen, natural... ...... 2.2.2.2 LLL c LLL ccc ccc cl ca c eee ere ee 7,478 6,508 
Cement on ce cot ] Vs:: é ee eet EE 87,316 89,879 
Coal and coke, including briquetnnn de 285 811 
Diamond, industrial o... eo c eA lv. eduxkuew ß carats.. 25,000 20,000 
Fertilizer materials: Manufactured: 

Nitrogenouunsnn LL LLL cs css rm C ta lg tke abe A 70,849 93,778 

Phosphátic-. 3 fe. icum ae oe vx JJ E E TAE 16,882 16,368 

) ⁰ͤ] ]¹³ ⁰⁰Zddd c ð heec ees 8,181 1,823 

Other, including mixed... ............ 2222222 LLL eee ee eee 43 , 424 37.027 
Gypsum and pbbelee. ² ↄ ↄ . i RR EE Eee E 1,168 3,165 
Iron and steel, metal, including alloys, all formwm aaoun 12,919 67,924 
Petroleum: 

Crude and partly refined. ...................- thousand 42-gallon barrels. . 8,019 8,490 

Refinery products U ]³² ʃ has ed ood a eee 8 do.... 126 105 
Silver, metal, including alloy ss troy ounces. . 6,559 8,890 
Sulfur, elemental, all formmmenmd—Pwem w! 6,281 8 

Source: Ministério de Economía. Anuario Estadfstico, Comercio Exterior. V. 1, 1968, 850 pp. 
GUATEMALA 
Guatemala's small mining industry con- headquartered in Guatemala, published 


tinued at about the same pace as in recent 
years. At yearend, the Guatemala press car- 
ried reports of an oil discovery at Las Tor- 
tugas in Alta Verapaz Department. 

The Government clarified its policy 
toward investment from North America. 
Conditions under which such investment 
would be welcome, which might apply to 
mining, were set out as follows: The in- 
dustry should be devoted to the produc- 
tion of export goods, or goods for internal 
consumption which would replace the 
necessity for imports; the industry should 
use a high percentage of domestic raw ma- 
terials; special techniques must be brought 
into the country, and such skills must be 
taught to the country's people; domestic 
capital should be allowed to participate in 
foreign enterprises, and necessary financing 
should be arranged abroad. 

Instituto Centroamericano de Investiga- 
ción y Tecnologia Industrial (ICAITI), 


two useful works concerning the geology of 
the Central America region. "Publicaciones 
Geológicas del ICAITI, Number 2, 1969" 
consists of 17 papers of geological interest. 
It contains 88 pages, with maps and illus- 
trations, in both English and Spanish. 
"Publicaciones Geológicas del ICAITI, 
Number 3, 1970" contains a metallogenic 
map of Central America at the scale of 
1:2,000,000. The map and metallogenic 
provinces are discussed in 57 pages of text. 

Exploraciones y Explotaciones Mineras 
Izabal, S.A., owned by International Nickel 
Co. of Canada, Ltd. (80 percent) and 
Hanna Mining Co. (20 percent), was wait- 
ing for final Government approval to 
begin major construction on its ferronickel 
plant. 

Other companies reportedly were con- 
tinuing exploration efforts on nickeliferous 
prospects in the region of Lake Izabal. 
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On April 23 the formal incorporation of 
the Honduran iron and steel industry was 
effected. The new firm was named Altos 
Hornos de Centro America, S.A. de C.V. 
Operation was expected to start in 1972 
after installation of a $30 million plant. 
The company was capitalized for $37.5 
million. Share interest was held in the fol- 
lowing proportions: Central and Develop- 
ment Banks of Honduras, 59 percent; 
Central American Bank for Economic 
Integration, 20 percent; Altos Hornos de 
Mexico, 20 percent; private, 1 percent.? Ini- 
tial production was planned for 113,000 
tons of pig iron and 100,000 tons of raw 
steel annually. This enterprise was more 
fully discussed in the 1968 Minerals Year- 
book, Volume IV, page 853. 

The most active company in the mining 
industry in Honduras during 1969 was 
New York and Honduras, Rosario Mining 
Co. (NYH). In addition to proving fur- 
ther reserves at its El Mochito mine, the 
company has entered into separate explo- 
ration ventures with Signal Oil and Gas 
Co. and with American Smelting and Re- 
fining Company (ASARCO). 


At the El Mochito mine, exploration of 
the Yojoa ore body revealed about 465,000 
tons averaging 10.3 percent lead, 11.4 per- 
cent zinc, 8.5 ounces of silver per ton, and 
minor amounts of cadmium and gold. 


NYH and Signal were conducting joint 
exploration operations of NYH's Minas de 
Oro property in the State of Comayagua. 
Signal will earn a 50-percent interest in 
the 8,600-acre prospect in return for its 
contribution. 


In a joint venture with ASARCO, explo- 
ration work began on the south side of the 
old Rosario mine which has been inactive 
since 1954. ASARCO will assume 90 per- 
cent of the exploration cost in the copper. 
silver, lead, zinc, and gold property. If the 
venture proves commercial, NYH will re- 
tain 40 percent of the profits, and 
ASARCO 60 percent, after development 
costs have been recovered. It was expected 
that the project would require about $ 
years for completion.’ 


? Metal Bulletin. No. 5426, Aug. 22, 1969, p. 22. 


3 American Metal Market. V. 76. No. 179, Sept. 
22, 1969, p. 16. 


Table 4.—Honduras: Foreign trade in selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
EXPORTS 
Antimony, ore and eoncentratebk „ 84 188 
Cadmium, ore and concentrate..............-.. cal Lll. lll ll l.l. 95 113 
Cement. odo ³oAAAAſAͥͥ AA öm mm 29, 555 28,231 
Lead, ore and concentratWeeekkk llc lll ll eee 10,181 12,826 
S ieu aum REA bnc ĩð2d x Eie duin à 6,618 
Silver: 
Ore and concentrate thousand troy ounces...... 8,495 8,865 
T Metal, including alloys._.........-..-------------- o 350 851 
ne: 
Ore and concentralldddw!·łỹ Ll Lll cll cl leere 9,745 9,719 
Metal, including alloys........-...-..----------------- 0 eee 1 
IMPORTS 
, eet ee eee ce , e qu d apud 7,760 9,190 
Fertilizer materials, crude and manufactured......................- 31,946 31,696 
Gas, hydrocarbon, natural and artificial. ......... 2 ñuj]j c lll... 2,107 2,111 
Iron and steel, metal, including alloys, all form 85,077 29,855 
Petroleum: 
Crude and partly refined. ...... thousand 42-gallon barrels... ... . . ...... 2,179 
Refinery producta: 
Gir; ³ðV ĩ é d 468 498 
Kerosine and jet fuel do 150 140 
Gas oil, diesel olll“HM.:.V . 22 Lll ll. l ll. 8 846 792 
Residual fuel oll“³3hʒnn ... „„ 5 / 11! 
a d MEER Mis: dO secare 28 48 
e ee etu Sea ee be E S 41 6 
Minera! tar and other coal, petroleum, or gas derived crude 
Chemicals. occ oon ee ea ⁵ 8 5,619 4,758 
Silver metal, including alloys... s troy ounces...... NA 6,044 


NA Not available. 


Source: Secretaría de Economía y Hacienda, Dirección General de Estadística y Censos. Comercio Exterior 


de Honduras 1968. Tegucigalpa, August 1969, 135 pp. 
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NICARAGUA 


The Government's attitude, as well as 
that of the private business sector, was cor- 
dial toward foreign investment. Desired in- 
vestment is that slanted toward the use of 
Nicaragua's natural resources and oriented 
toward integrated enterprises. U.S. invest- 
ment in 1969 was reported in a steel-fabri- 
cating plant; the growing petrochemical 
industry might be an area of interest to 
U.S. investors. 

Products of the petrochemical industry 
in early 1970 were polyvinyl chloride, caus- 
tic soda, chlorine, toxaphene, an FF resin, 
pine oil, and turpentine. Salt will also be 
produced within the country on a scale 
large enough to supply a large part of the 
demand for the manufacture of caustic 
soda and chlorine. 

Neptune Gold Mining Co., owned by 
American Smelting and Refining Company 
(ASARCO), New York and Honduras Ro- 
sario Mining Co. Terra Nove Explora- 
tions, Ltd., and public interests planned to 


Table 5.—Nicaragua: 


develop the Vesubio lead-zinc project near 
Bonanza. By mid-1971 the associated com- 
panies expect to be producing 2,800 tons 
of zinc concentrate and 500 tons of lead 
concentrate monthly. The concentrates will 
be processed by ASARCO at its zinc refin- 
ery in Corpus Christi, Tex., or at its lead 
smelter in El Paso, Tex. 

It was reported * that a pipeline project 
had been suggested to major oil shippers. 
The pipeline would traverse the narrow 
southern part of Nicaragua to connect the 
Pacific and Atlantic coasts. With such a 
pipeline, Alaskan crude could be trans- 
ported in foreign flag vessels to and from 
the pipeline terminals. Under the present 
law, trade between points in the United 
States must be carried on in ships of U.S. 
registry; trade between U.S. and foreign 
ports can be effected in foreign ships, 
which usually are operated at a lower rate. 


4 Peruvian Times. V. 30, No. 1518, Jan. 30, 
1970, p. 9. 


Foreign trade of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 
EXPORTS 
Copper, ore and concentrate_..........-----.-------.------------ 42,249 26 , 566 
Gold metal, unworked or partly worked........... troy oun ces 145, 808 137,784 
Gypsum.......... %u; ³ðWWAAAA. c T A . —'' E 6,293 
Salt (excluding brines)........................ cl lll lll lll ll... 3, 548 8,205 
Silver metal, including alloys. ss troy ounces. ..... 181,780 159,693 
IMPORTS 
Fertilizer materials: 
Nitrogenous. acl clc envers edid cease 26,098 44,824 
Phe ls. dosis 24,081 14,670 
S // ⁰²˙V˙ꝛ»ꝗ¼¼²ẽ ⁰MM²MↄSZↄꝙxꝛæꝛx ͥ · AA AAA 1,478 2,419 
F teu ees seo ru ³ AA Ve d RA EE 5, 691 10, 865 
e,, ß e e ts 15,868 89,385 
Iron and steel, metal, including alloys, all form 84,711 46,741 
Petroleum: 
Crude and partly refined. ...... thousand 42-gallon barrels 2,848 2,363 
Refinery producta: 
Gasoline ET 8 0 104 199 
z ß Rs tee eiae ans do........ 95 74 
Diesel . sone do 99 146 
h o iy REDI uec usati cis do. us 51 52 
Mineral jelly and wann do........ rg 9 
Other, petroleum cok. do... r 48 33 
Mineral tar and other coal, petroleum, or gas-derived crude 
M%%%%%RO§ ͥ.)˙w ↄ ³A G aa a pus 9,198 8,670 
Salt (excluding brines zzz 6,900 16,832 
Silver metal, including alloys. ................... troy ounces...... 5,787 6,945 
r Revised. 


Source: República de Nicaragua. Memoria de la Recaudación General de Aduanas. Managua, Nicaragua. 


1967, 281 pp.; 1968, 286 pp. 
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PANAMA 


Mineral industry news centered on the 
proposed granting of concessions to de- 
velop the Cerro Petaquilla copper-molyb- 
denum prospect discovered through the 
joint effort of the United Nations-Govern- 
ment of Panama team. Bids were submit- 
ted for concessions by some six companics 
by vearend, but no final announcement 
had been reached as to the successful ap- 
plicant. 

At midyear, the Government of Panamá 
released the report on the joint study re- 
sulting from the field work. It was called, 
“Porphyry Copper Mineralization at Cerro 
Petaquilla Province of Colón," and was 
being distributed by the Panamá Govern- 
ment. 

Indications of mineralization in the arca 
led to the granting of concessions outside of 
the Cerro Petaquilla reserved zone. Cana- 
dian Javelin, Ltd. (through its associate 
company Oltenia, S.A.) was awarded a 
240.,801-acre mineral concession in Chiriqui 
and Veraguas Provinces, adjoining the Pe- 
taquilla reserve. It was reported that oc- 


currences of copper were known to exist in 
the tract. 

It was reported at yearend that Oleo- 
ductos Trans Panamá, S.A. and the 
Government of Panamá had readied an 
agrecment giving Oleoductos the right to 
carry out engineering studies that might 
lead to the construction of a petroleum 
pipeline from the Gulf of San Blas to the 
mouth of the Bayano River. Plans called 
for 40 kilometers of 40-inch line to be laid 
overland. The $80 million project was 
planned to carry 700,000 barrels of oil per 
day. The land terminals were to be con- 
nected to offshore loading facilities which 
could accommodate tankers in the range of 
120,000 deadweight tons. 

Olcoductos (a Panamanian corporation) 
was formed by International Management 
and Engineering Group Ltd., and Thyssen 
Stahlunion, of Great Britain and West 
Germany, respectively. 

Foreign trade figures for 1968 were not 
available for publication, but the 1967 sta- 
tistics in table 6 show the normal order of 
magnitude for such trade. 


Table 6.—Panamá: Foreign trade of selected mineral commodities 


(Metric tons unless otherwise specified) 


Imports 


Aluminum metal, including alloys, all form 
Fertilizer materials 
Iron and steel, including alloys, all form 
Petroleum, crude and partly refined 


Table 7.—Central American Areas: 


—— —— — c ccc ane ace 


-— ———fL——x——4:2Vwt̃ o o o o — - 9 -- 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 » 
COSTA RICA 

C!UUUUůöööGõ( ] ] Pew D rmt ect dx ct 8 110,500 132,177 158,459 
Diatomite e uo ĩ¹é5êͤE ſ dy ⁰yd d ed 10,000 10,000 15,000 
Fertilizer materials: Manufactured: 

Nitrogenous, gross weight. 2... .... 22... cl llli... 17,855 28,000 36,000 

Mixed and unspecified, gross weight... ................ 42,640 52,000 49,000 
/ ³o AA S EE ede Lc iQ troy ounces.. 500 500 500 
1 ³Üöm d ccc MO 7,769 8,000 8,000 
Petroleum: Refinery producta: 

Gasoline. ilc ucuc Rx thousand 42-gallon barrels. . 175 482 510 

Fl cum Ll m do.... 21 125 144 

Distillate fuel oil... do.... 254 858 894 

Residual fuel oiil“nnn“nnnnnnnLULdndn do.... 158 460 570 

Liquefied petroleum gas........................ %% A EE 4 

Ht ͥͥ f ͤ ö ß 8 9,804 12,000 8,864 

Stone, sand and gravel: 

Gravel and sand *____....._..-...--.--..------------ 75,000 95,000 105,000 

Limestone and other calcareous material e... cc 229 , 492 230,000 240,000 

E ⁵ð ⁰⁰ d ewe E 172,000 175,000 350,000 


See footnotes at end of table. 
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Table 7.—Central American Areas: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 » 
EL SALVADOR 
Aluminum, metal, semimanufaeture s 822 915 907 
Cement <<. occu wees ⁵ y 143,054 164,400 141,718 
Fertilizers: Manufactured: 
Phospb8tie 2224552524 Sse tees lxvi se ux e 15,663 8,997 ) 
Nittopen0Uss< 2565. 0st tects coast eis NA 2,868 60,911 
Iii ĩ 33,528 41,607 
Iron and steel; steel semimanufacturees 24,117 35,670 82,942 
Petroleum: Refinery products: 
Gasoline thousand 42-gallon barrels. . 1,070 946 575 
IGLOS ING ooo ee eee ee ae do.... 421 869 229 
Jet fuel... . ee sewn sce OS 83 84 69 
Distillate fuel oll. -0200000 esecee mE do.... 1,083 1,064 549 
Residual fuel oil.................: 2.2 Lll lll... do.... 571 869 143 
Liquefied petroleum gas. ....................... 923 105 147 74 
ßJß2J lw ³⁵ↄ . ( NA 24, 230 21,223 
Stone, limestone and seashellas 245,824 223,795 209,910 
GUATEMALA 
Antimony, mine output, metal content.. r 50 15 100 
Cement. o ß Lila ae thousand tons 224 180 e 195 
r ß uel ee ee eis ce EE 1,500 1,900 2,000 
GyPSii uo t yz: dd 11.400 7,100 7,125 
pue and neee er eie 10,200 3,657 NA 
end: 
Mine output, metal content 1. 160 472 285 
Metal, including secondarꝶ /) 71 200 225 
Dime- coesa W!fT0fB—00! QQ d Ue 18,550 17,200 17,400 
Petroleum: Refinery products: 
Gasoline thousand 42-gallon barrels. . 1,178 1,814 1,281 
Kerosine and jet fuel do.... 485 547 580 
Distillate fuel oi... do.... 2,113 1,498 1,586 
Residual fuel sl Rex xem do 1,630 1,544 1,759 
Liquefied petroleum gas. ....................... do.... 92 79 96 
Bs T P 84,298 22,800 10,900 
Stone, sand and gravel: Crushed and broken: 
Limestone__..........-...------------ thousand tons 563 580 590 
Ä ⁵² ⅛ ocu ] ad ee eee Se 1,640 2,034 2,040 
Other (volcanic ash))))))))))) 44,286 42, 000 45, 000 
Tungsten, mine output, metal content 100 I2 — Jc c 
Zinc, mine output, metal content__._.....----------------- 434 NA 931 
HONDURAS 
Antimony, mine output, metal content NA r 260 113 
Cadmium, mine output, metal content. ........ 2... 22 LLL... 113 128 153 
Cement eke y ek et Pe 111.036 128.750 131.727 
Gold: uoo no y y e 88 troy ounces.. 5,924 6,150 ,2 
% oÜiA oso ot duode LLLA LL E e Mou a RS 13,923 6,561 7,659 
Lead, mine output, metal content 11,648 13,175 13,839 
SS ucciso caca laeto Leti en Dat 8 23 , 484 22,505 21,802 
Sddùõĩ§ĩ¹2A³˙Ü¹Ü¹ .. 8 thousand troy ounces. . 4,009 4,897 3,905 
Stone: 
Dimension stone, marble. ............................ 3 18,000 1,410 NA 
Crushed and broken. ............... L2. c.c lll lll l.l 177 , 765 199 ,211 228 ,327 
Zinc, mine output, metal conte. 13,086 14,783 16,006 
NICARAGUA 
Cement... ² ee d s I desee ig Rem s ue 95,924 101,601 109,046 
Copper, mine output, metal content 9,336 11,517 4,158 
Gold, mine output, metal content troy ounces.. 177.702 193,008 120,011 
Gypsum and anhydrite, eruddagdãd -2-00a 10,000 14,000 30,000 
inca MAREM DECOR 28,000 29,500 NA 
Petroleum: Refinery producta: 
Gasoline thousand 42-gallon barrels. . 803 880 660 
Kerosine and jet fuel do.... 218 219 228 
Distillate fuel oil, 222.222.2.2 ll. do.... 603 141 673 
Residual fuel oililbb 2.2. eee do.... 561 652 NA 
Liquefied petroleum gag do.... 46 56 67 
Silver, mine output, metal content............. troy ounces.. 872,371 415,847 247,148 
Stone: Crushed and broken: Limestone e. .... thousand tons. . 215 225 225 
e Estimate. P Preliminary. r Revised. NA Not available. 


! Does not reflect total country production. 
2 Used in cement manufacture. 
3 Square meters. 
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development during 1969 was the contin- 
ued success of the Cía. Texaco de Petró- 
leos del Ecuador, C.A.-Gulf Ecuatoriana de 
Petróleos, S.A. (Texaco-Gulf) consortium's 
petroleum exploration in the Putumayo- 
Aguarico area of northeastern Ecuador. By 
yearend, this consortium had completed at 
least 15 exploratory wells as crude oil 
producers and had discovered nine fields 
in the Putumayo-Aguarico area. One of 
the exploratory wells completed in 1969, 
Shushufindi 1, was tested from two zones 
at a combined rate of 5,117 barrels per 
day, the highest production rate for any 
well in South America. 

Work on clearing the right-of-way for 
the Texaco-Gulf crude oil pipeline from 
the Putumayo-Aguarico area to the port of 
Esmeraldas began during July 1969. This 
513-kilometer line, scheduled for comple- 
tion in mid-1972, will cross the Andes 
Mountains at a maximum elevation of 
13,000 feet and have a capacity of 250,000 
barrels per day. A feeder line, expected to 
be completed sometime during 1970, will 
extend across the Colombian border to a 
branch of the Orito-Tumaco export line 
and serve as a temporary outlet for up to 
30,000 barrels per day of Texaco-Gulf's 
crude oil output pending completion of 
the pipeline to Esmeraldas. 

In June 1969, Texaco-Gulf and the Ecu- 
adorian Government signed a supplemen- 
tary contract covering the consortium's op- 


important provisions were those dealing 
with the extent of the consortium's conces- 
sion areas and its right to construct a 
pipeline to the Pacific coast. Texaco-Gulf 
was granted 40-year development conces- 
sions covering 500,000 hectares (the consor- 
tium had relinquished 931,450 hectares of 
exploratory area earlier in the year) and 
was allowed to retain exploratory conces- 
sions covering 650,000 hectares. The latter 
areas must be reduced to 500,000 hectares 
by 1972 if they are to be converted to de- 
velopment concessions. Texaco-Gulf was 
authorized to construct a crude oil pipe- 
line to the Pacific which is to have a ca- 
pacity of not less than 150,000 barrels per 
day and must be completed by the end of 
1972. This line is to become the property 
of the Government upon amortization of 
construction costs, but it will continue to 
be operated by the consortium during the 
entire period of the development conces- 
sions granted by the supplementary con- 
tract. 

As of yearend 1969, an offshore well 
being drilled in the Gulf of Guayaquil 
had reached a depth of 14,400 feet and re- 
portedly had penetrated several promising 
high-pressure gas sands. This well was 
being drilled on a concession held by an 
eight-company, multi-national consortium 


5 Bureau of Mines, Washington, 
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Table 1.—Other South American Areas: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 » 
ECUADOR ! 
Cadmium, mine output, metal content kil ms.. 156 404 1,028 
Cement, hydraulic... ....... 2 2l. 4 thousand tons e 390 434 460 
f ³ĩ»’wm.... ³¹ wr AA » q 64 71 NA 
e ß . Eg Cau ce 372 642 434 
Copper, mine output, metal content. ....----------------------- 415 557 533 
Gas, natural: 
Cros 8 FCC million cubic feet. 6,736 5,837 5,849 
7 MR PEERS 0 550 500 500 
Gold. mine Output metal content troy ounces.. 6,738 8,659 7,287 
Natural gas liquids: 
Natural lige thousand 42-gallon barrels.. 119 118 128 
Liquefied petroleum gases do.... 14 89 12 
Tot. 2c Scale ³¹¹•w-‚ ³ do 133 152 140 
Petroleum: 
a,. ³ðVAA.· Ee do 2,272 1,815 1.567 
Refinery producta: 
Gasoline and naphthas.....-...-.-..------------ do.... 2.271 2,788 2,584 
Kerosine and jet fuel: 
Keroslhé. 1e elsts-coZdsdesessenmek do.... 498 569 631 
Jet [uel nts wee oe eee do.... 850 401 435 
Distillate fuel oil. 2... 2.222222 LLL LLL eee O_... 1,200 1,489 1,527 
Residual fuel oll“.]]]dddʒ·. eee 0....  *1,700 1,901 2,329 
J ³ĩðVWA—AA. as NE ⁵⁰⁰⁰ e uem ca cess Oc. 194 2117 
Otal n. m ee aud ic eM eee do.... 26,219 7,186 7,723 
Silver, mine output, metal content.................. troy ounces.. 79,657 136,204 82,163 
f d cde uu QV cM Ma E cn N 147 4,894 
Zinc, mine output, metal content... .. LL Lc ccc Lc Lll ee ee 161 114 208 
FRENCH GUIANA 
Clays, h; ð K 2,400 10,000 1.200 
Columbite id anl. CMS kilograms.. 1.000 9 hese tigi 
Gold, , ieee ee ee ier troy ounces... 1,584 5,099 8,590 
Stone, sand, and vel: 
Crushed and broken thousand tons.. 481 708 258 
Sf, uu ³oÜ¹ mm cer Sa Se do.... 466 104 102 
GUYANA 2 
Aluminum: 
Bauxite: 
ORO ee i ce ee ee eee thousand tons.. 28,381 8,722 8,760 
Metallurgical and chemical del. es oe Ae Ee do 71,857 11, 547 2, 138 
Abrasive and refractory grades .......... do.... r 468 r 531 653 
Ahn ( qe do 218 270 803 
Diamond 
OM oigo Data ß e e LEE is Ru carats.. *40,946 * 27,890 30,929 
mant ᷣͤ oo aca dri do.... *56,406 * 38,421 20,620 
TOU. 2: 5 ĩ MN eat caus do 97.352 66,811 61,549 
Gold. uou ß a EE Da EE troy ounces.. 2.379 4,088 ,102 
Manganese ore and concentratek cc llle ell. 178,552 180, 7650 
PARAGUAY 
S e ß thousand tons 14 24 37 
ays: 
Kaolü:22c.22lukcwzeek edeexdeadlncuamcd quc 140 180 450 
Other a ß e chee 880,000 895,000 480. 000 
BÜ rt RT Da vv. y TA LR ue IE 1.800 2,3 3,500 
7 I ER vu cece y é ⁵²ꝛ 8 17. 600 18,200 19.133 
Petroleum, refinery producta: 
Gasoline, motor................- thousand 42-gallon barrels.. 833 421 885 
Kerosine and jet fuel: 
NF ]⁰ñ / oL a ZA do 122 124 122 
( ³• u ³ĩ A De eus ieee wale ane: do 55 50 45 
Distillate fuel oil. 2... .d do.... 403 474 461 
Residual fuel oll“!!! Üillcs 196 182 204 
Liquefied petroleum gases 0.... 15 18 42 
OUR cu oca ii uM ]ðũ ⁰ EI eu LE do.... 1,124 1,269 1,259 
Pigments, natural mineral, iron oxide, ocher Q 4 aaa. 22 25 15 
Stone, sand, and gravel: * 
Dimension stonennnnlUnnsnsLnsnsn le cll thousand tons.. 58 58 65 
Crushed and broken: 
Einen, E E do.... 51 62 80 
Other: c Sere etc cbe wk mkmtxk cue eee do.... 1,280 1,310 1,420 
BAD. P ci A EE do.... 361 420 
Talc, soapstone, and pyrophyllite..................... Lc lll l.l... 72 75 90 


See footnotes at end of table. 
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Table 1.—Other South American Areas: Production of mineral commodities—Continued 
(Metric tons unleas otherwise specified) 


Commodity 1967 1968 1969 » 
SURINAM 
Aluminum: 
Bauxite, ored” d thousand tons 5,466 r 5,660 e 5,588 
AlUMING oc ß . clem o. c 741 892 « 929 
/// ee eed ⁰ y y E. Ed Ozon 81 44 53 
Clavs, eommo nnn 8,800 2,200 8,170 
Gold, | PR troy ounces..  *4,614 r 4,702 2,389 
Stone, sand, and gravel: 
Stone, crushed sland broken thousand tons 105 66 e 100 
GFIAVE SL. ce ] te a a EE ECCE E i E do.... 08 NA NA 
Sand: 
U /ôͤ⁰˙¹i“̈r 6A ³⁰ A do e 105 NA NA 
Stone sand. ........... 2 222 cll LLL LLL lll cl... do.... 15 4 18 
URUGUAY 
Aluminum 
op c AKA Ed ru LUE 250 250 400 
Semimanufactures. ....... 2 2 c Lc LLL c cL eee 1,750 1,400 1,805 
Cement: 
Aale thousand tons 416 515 467 
; ã ↄ³ ot . ³ c. Sae Sdad uten do 8 ess 
Clays: 
Relractory ͥàmmi1ààXX&X&!X: .... cece eee ee 1,983 10,811 A 
J a ee D mt x „044 56,205 146,958 
Coke, bo 21,282 19,653 16,295 
% esu User E WE weet ³¹w¹] % ᷣͤ y ³ 1.262 441 1.238 
Gas, manufactured million cubic feet. 970 984 918 
Gem stones, semiprecious, agate 2 LLL LLL LLL LL lll Ll... 60 96 14 
Iron and steel: 
Iron ore (for cement)... ......-.------.------- Le Le css s. «2,000 2,200 NA 
egg, twee we suk Ee Wes sec ged dm 13,550 500 18,900 
Steel, semimanufacture s 87,300 82,566 NA 
Lime t 2o coco ee Res xd oS eae thousand tons 7 6 51 
Petroleum refinery products: 
Gasoline and naphtha............ thousand 42-gallon barrels.. 2,848. 2,041 8,080 
Kerosine and jet fuel: 
eroina- cnc T0 uuf do 1.271 1,181 1,534 
Jet full. ⁰²˙ͥ„d.d y Rua do.... 169 124 221 
Distillate fuel oil. 2.22.2222. 2-2 L2 Lll ll. L 2-2... do.... 1,440 1,255 2, 755 
Resi dual fuel ollllll“!lll ... 2. cL lll LL l.- do.... 4,792 „077 4. 705 
! ²v¼ ˙•ům .. hy cua seu CEPS do 69 112 188 
Liquefied petroleum gases MM 236 216 546 
e . er O... 276 28 30 
%//ỹ⁰˙ den wee Se ⁵ ³ AAA a a a R do.... 10,596 8,984 18. 059 
6FTfdpp“ ett ³ ſdkdſãſſ y AL ro ot Sata ue ai EE 849 148 620 
tone, sand, and gravel: 
Dimension stonennnnLnnns thousand tons 6 18 67 
Crushed and broken: 
Dolomlité: calcu cost eect eos ad do.... 15 17 84 
Limestone........--.-.-.-.--.--.-2.-2-2-2-2.--2-2-2-.--- 0 727 818 741 
Other 2-a e e E E see O... 294 495 524 
GIVE... La ooo es pid ces x aa 0...- 107 150 216 
J. ees chs cn dat qaia e EE EIS La E 0 750 1,348 2,298 
Sulfate, ter., cmn deeduens ToS 298 334 5 
Sli. ð!ſ ð wees e 80 * 110 
Talc, soapstone, and pyrophylli tek. 2,688 2,208 2,306 


Estimate. > Preliminary. r Revised. 


NA Not available. 


! Salt and lead are also produced in Ecuador but statistics are not available. 
2 Clay and stone are also produced in Guyana but statistics are not available. 


3 Calcined weight. 

* Based on industry or Government estimates. 
5 Exports. 

* Recovered from refinery gases. 


for which ADA Oil Exploration Corp., a 
subsidiary of the U.S.-owned ADA Oil Co., 
is the operator. 

On December 30, 1969, Pennzoil of Ec- 
uador, a subsidiary of the Duval division 
of Pennzoil United, Inc, and Overseas 
Minera] Resources Development Corp., a 
Japanese consortium, submitted bids cover- 
ing the exploration and exploitation of 


copper deposits in the Chaucha area of 
southern Ecuador. According to the local 
press, the Overseas Mineral Resources De- 
velopment Corp. bid offered the more fa- 
vorable terms to the Government and 
would be accepted. Copper deposits in the 
Chaucha area were discovered by a United 
Nations minerals team which reported oc- 
currences of ore containing 0.5 to 0.8 per- 
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cent copper and some molybdenum values. survey was only preliminary in nature, and 
Although some sources have speculated considerable additional exploratory work 
that copper reserves of up to 100 million will probably be necessary to determine if 
tons may be present, the United Nations the deposits are commercially exploitable. 


Table 2.—Ecuador: Selected exports of mineral commodities 
(Metric tons unleas otherwise specified) 


Commodity 1966 1967 
METALS 
Copper, OCTRO 22 ß ee ee er . ete eo nae 575 
Gold, concentrates (calaveritee gd 
Iron and steel, metal, all form 98 46 
Lead, concentrate 671 1.358 
Zinc, concentrates. ____.__-. Lc ccc c Lll lc ee ee cc ee case ecc c e esse 216 495 
MINERAL FUELS AND RELATED MATERIALS 

Petroleum, crude.._.__...._......--..---.--. thousand 42-gallon barrels. . 652 MM 


Source: Departamento Tecnico, Junta Nacional de Planificación y Coordinación. Anuario de Comercio 
Exterior, v. 2. Quito, Ecuador, 1966, 564 pp.; 1967, 611 pp. 


Table 8.—Ecuador: Selected imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Aluminum: 
Oxide (alumina) and hydroxidge k-. 16 9 
Metal, including alloys, all form 588 985 
Copper, metal, including alloys, all form 562 643 
Gold, metal, including alloys, all forms...................... troy ounces.. 1.350 25,803 
Iron and steel, metal: 
CTAD 225 c raccnciEsaReu aucem ⁰„⅛mm ð m E E 8 34 
Pig iron, ferroalloys, and similar materials...........-.-.--.--------- 60 148 
Steel, primary r wma ad MO E Qd EE 8.208 11.384 
Semimanufactures — ————————Ár——À ĩð b 8 70, 888 11,336 
Oxide hene —— — —— 176 162 
Metal, including alloys, all forms......_.......---.-.--------------- 875 845 
Silver, metal, including alloys, all forms..................... troy ounces... 67,934 6,719 
Tin, metal, including alloys, all form long tons 81 31 
Titanium, metal, including alloys, all forms. .................. 2... Lll... 251 290 
Zinc, metal, including alloys, all form 62 54 
NONMETALS e 
/ eee avenue rro ³⁰ð . ⁰⁰ðꝙy y mS 875 622 
Barite and wither itte 781 
Cemént..iouuacaceudud»nuescuw. Eu dete deam d 2,214 2,312 
Chülk i ðiU“7 ⁵ðↄ y d e pe LEE LE 520 
Clays and clay products (including all refractory brick): 
FP ³ 467 182 
Kaolin (chin CRY) MEME x y UH NE 85 25 
r! ↄ ²˙ͥwꝛmàAAi dd udi qud y ß a Ea aeu ule 801 1,000 
Diatomite, and other infusorial eart s 818 
Fertilizer materials, crude and manufactured: 
Nins ]́ ]x“i:.A 7 o ASLseReezurcu Rd LUE 9,208 5.439 
Fiir ³ði/ /d d ⁵⁵ ĩ c bte 9, 769 9. 600 
Potassio ecas iT: 5. 546 6,615 
Other, including mixed................ 2. 2L LL Lc cL LLL Llc L2 lll lere 4,408 7,183 
Gypsum and pus. 83 35 
„ ⁊ðAW. ⅛ðV ð K a d uec ee E 29 22 
Salt (excluding brines zzz 64 38 
Sodium compounds „„ 3.692 4,142 
).. E cct E y y E 161 142 
Tale, soapstone, and pyrophyllite........... 2... 2 22 c LL llla c Lll els. 196 237 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural... .......... 2 LL LLL eee eee 225 4,589 
i . e mes ne EIE Dude d 573 671 
Coal, all grades, including briquets. ....... 2... 222 2:22. cL LLL c lll... 121 309 
Coke and semicok aun tt: 360 318 
Petroleum 
/,, ð ͤ K d ud a E thousand 42-gallon barrels 5,878 5,798 
Refinery producta: 
Aviation gasoline... 2 LLL aL cc ccc cce cae e cca ee eee do.... 1118 185 
% êëê r ] xy ß c DET do 15 57 
age , . ß Eat lE do 147 95 
j ⁵ ðͥ ³ ͥ ³ðÄAA ³ ( ³ĩK gh Sel econo 0 32 37 
Mineral tar and other coal, petroleum, or gas derived crude chemicals 170 845 
r Revised. 


Source: Departamento Tecnico, Junta Nacional de Planificación y Coordinación. Anuario de Comercio 
Exterior. Quito, Ecuador, 1966 and 1967. 


THE MINERAL INDUSTRY OF OTHER SOUTH AMERICAN AREAS 


845 


FRENCH GUIANA 


The only significant mineral industry de- 
velopment reported in 1969 was an agree- 
ment reached with the Governments of 
France and Surinam which will permit the 
exploitation of a bauxite deposit in French 
Guiana. The project will be undertaken by 
the Aluminum Company of America 
(Alcoa) and Cie. de Produits Chimiques et 
Électrométallurgiques Péchiney of France 


who will participate on a 75-25 basis, re- 
spectively. An eventual bauxite production 
rate of about 1 million tons annually is 
anticipated. Plans call for bargaining the 
bauxite to Alcoa's alumina plant in Suri- 
nam for treatment. 

Mineral exports were minimal, consisting 
primarily of gold shipped to France. Re- 
cent data on imports were not available. 


GUYANA 


The output of bauxite registered a mod- 
est l-percent gain during 1969 despite 
extremely adverse weather conditions in 
midyear which caused extensive flooding in 
the mines. In August, normally a dry 
month, rainfall was higher than during any 
month since the recording of weather data 
for the bauxite mining areas was begun in 
1941. Another factor which disrupted pro- 
duction somewhat was a 6-day wildcat 
strike in September at the Reynolds Guy- 
ana Mines, Ltd., mining site at Kwakwani. 
Most of the bauxite shipments from Guy- 
ana during 1969 were exported to the 
United States and Canada. 

Demerara Bauxite Co., Ltd. (DEMBA), 
a subsidiary of Aluminum Co. of Canada, 
Ltd., initiated preliminary work during 
September 1969 on a project to expand its 
alumina production facilities at Mackenzie. 
Plans are to increase alumina output ca- 
pacity by about 19 percent to 325,000 tons 
annually. This project is scheduled for 
completion during 1971. 

In May 1969, Parliament gave retroactive 
approval to the bauxite mining agreements 
concluded with Reynolds and DEMBA in 
1965. This approval was in the form of 


legislation which amended Guyana's bauxite 
mining regulations to take into account 
the various stipulations of the 1965 agree- 
ments. The mining companies were not af- 
fected by this legislation since they were 
already operating on the basis of the 1965 
agreements. 

Early in 1969, a Canadian uranium min- 
ing company, Dennison Mines, Ltd., began 
an exploration program aimed / at locating 
possible deposits of uranium or other radi- 
oactive minerals in a 297,894-hectare area 
for which it holds exclusive exploration 
rights. The area involved is in the vicinity 
of the Pakaraima Mountains just east of 
where the borders of Venezuela, Brazil, 
and Guyana meet. Results of a 3-month 
radiometric survey with a helicopter- 
mounted scintillometer, completed in April, 
were considered sufficiently encouraging to 
warrant a more detailed ground examina- 
tion which was initiated during the latter 
part of the year. 

Geophysical exploration was carried out 
during 1969 within the offshore portion of 
the petroleum concession held jointly by 
Tenneco Oil Co. and Continental Oil Co. 


Table 4.—Guyana: Selected exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity ! 1967 1968 
METALS 
Aluminum: 
auxite: 
Dil@d ius p ß eU EE IE 1,853,005 1,806,280 
/%öõĩÜõ ˙¹ͥiÜ¹Üſ˙¹⁰ %ũͤ œmm othe cru y v Ä aru E ts 466,172 596. 642 
e,, ß. . . owen cee 278.224 248.151 
J ³¹0¹1A ad e did Led ⁰wmmr 8 troy ounces. . 262 „ 
Manganese, ore and concentrate 194 , 744 99,159 
Platinum-group metals troy ounces.. |  ..... 3 
NONMETALS 
Diamond, all graden carats.. 72. 870 70,724 
Stone, sand, and gravel: Gravel and crushed rock. ........ LL. LL. c. LLL... r 704 10 


r 


! In addition to tabulated commodities, Guyana exports small quantities of ferrous and nonferrous scrap 
and clay, for which data have not been published since 1962. 


Source: Guyana Ministry of Economic Development, Statistical Bureau: Monthly Account of External 


Trade, December 1967, December 1968. 
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Table 5.—Guyana: Selected imports of mineral commodities 
(Metric tons unleus otherwise specified) 
Commodity 1967 1968 
METALS 
Aluminum, metal, including alloys, all forms............................. 478 363 
Copper, metal, including alloys, all form T8 57 
Iron and steel: Pig iron, crude steel, and semimanufactures. ............... r 26,062 36.070 
Silver, unworked and partly worked JJ See ieee re eee troy ounces.. 7,134 5,889 
NONMETALS 
%% ⁰ ½ ˙m ttt... ³ . eee EU LC 81.460 61,283 
Clays and clay producta (including refractory brick). )) 15,992 2,407 
Fertilizer ma ls, crude and is nufactured P ess Rs Be eats te ae te 28,306 86,636 
JGöõ.ͤ 5 nÜqũ ⅛ ͤ Kk oe ere ĩͤ dd K ß E EI S E 1. 88 5.451 
SJ mrtſdddſddſſdꝙdGdwddddddddddfdfßꝗ:doqAf;xd k ⁊ ß Ee e. 2. 878 3. 298 
Sodium compounds, n. e. s.: Hydroxidooddéꝛêé 2... LLL Lll Lll... 22.556 21.919 
Stone, sand, and gravel: Limestone. ................... eee ccce sl. 11,751 18,580 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt t E Eia M Ee EE 811 129 
Petroleum refinery products 
Gasoline... ² — eke ome ace thousand 42-gallon barrels.. 223 $52 
Cöõͥͤͤͥ ³ĩÄ5.05—9Bm§9ĩ... es Seek sete ⁰ AE do.... r 202 202 
Distillate fuel oil. 1.2222 2222222222 LLL Lll cl 2l cL 2e eee do.... 630 516 
Residual fuse ili]. 8 do 1.931 2.027 
IF ͥ ͥ ⁰ͤ A-!!! k qi E LE LE do r 32 35 
PJ oe Le Rd A c LE do 15 71 
Other JJ ³ðAA alain ich en coe hE ed el E RS do 1 2 
Mineral tar and other petroleum or gas derived crude chemicals 155 210 


r Revised 


Source: The Statistical Bureau, Ministry of Economic Development. Annual Account Relating to External 


Trade. 1967 and 1968. 
* 


PARAGUAY 


There were few significant mineral in- 
dustry developments in Paraguay during 
1969. Industrial, Commercial, Importadora, 
Exportadora, S.A. (ICIERSA) began the 
production of steel wire and allied prod- 
ucts from imported raw materials at a 
10,000-ton-per-year plant during the early 
part of the year. A cement plant with an 
annual capacity of 100,000 tons was com- 
pleted at Valle-mí later. 

There was no petroleum exploration ac- 
tivity during the year, but two petroleum 
concessions were granted. In September, a 
l-year exploration concession was awarded 
to Petrolera General, S.A., a company in- 
corporated in Delaware, by Government 
decree. This decree specified two Canadian 


firms, Phoenix Canada Oil, Ltd., and Tal- 
ent Oil and Gas, Ltd., as Petrolera's tech- 
nical and financial advisors. In December 
1969, the Paraguayan Congress granted an 
exploration and exploitation concession to 
a U.S.-owned consortium consisting of Penn- 
zoil de Paraguay and Pierre Schlumberger, 
Inc. This concession authorizes the consor- 
tium to perform surface exploration in a 
5-million-hectare area of the Chaco during 
a l-year period. At the end of this period, 
the consortium will be allowed to retain 
portions of this area totaling 1.2 million 
hectares for detailed exploration. 

Mineral exports were limited to small 
tonnage shipments of crushed rock, sand, 
and petroleum products. 


Table 6.—Paraguay: Selected imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodities 1967 1968 
METALS 

Iron and steel, all form 25,598 23.142 
Nonferrous metals, all forma 

NONMETALS 
Crude minerals and manufactures. |... s 4,574 6.147 
COMMON 2 .f... ß 8 34.713 8. 551 
/ ⁰˙ð l.... r- yd ts cus E E er Ee 18,854 20,636 

MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural... ..... LLL LLL Lc ccc cec ccce cease sace sca caa 4,508 4,958 
Solid, including coal, lignite, and briquets 79 52 
Liquid, including crude and refined petroleum... thousand 42-gallon barrels. . 1.205 1.266 


Source: Banco Central del Paraguay, Departamento de Estudios Económicos. Boletin Estadístico Mensual 


No. 19, February 1969. 
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SURINAM 


Although the output of bauxite declined 
slightly during 1969, production of alu- 
mina and aluminum advanced as a result 
of plant expansion and the increased avail- 
ability of electric power. Early in 1969, 
Suriname Aluminum Co. (Suralco), a sub- 
sidiary of Aluminum Co. of America, 
raised the annual capacity of its alumina 
plant to 1 million tons by the addition of 
a fifth 200,000-ton-per-year production 
unit. Sufficient rain fell in the Suriname 
River watershed area to enable the Afo- 
baka hydroelectric plant to supply, for the 
first time, the quantity of electric power 
necessary for capacity operation of Sural- 
co's 60,000-ton-per-year aluminum smelter. 

Although 96 percent of Surinam’s 1969 
bauxite exports were destined for the 
United States and Canada, 56 percent of 
‘the country's alumina shipments and 85 
percent of its aluminum exports went to 
Europe. Much of that destined for Europe 
went to members of the European Eco- 
nomic Community (EEC) where Surinam 
exports are accorded preference because of 
the country's associate member status. The 
Dutch firm of N. V. Billiton Mij., which 
consigned increased quantities of its Suri- 
nam bauxite output to Suralco's alumina 
plant for processing, shipped 41 percent of 
its alumina exports to the U.S.S.R. and 
Hungary in 1969. 'These were the first such 
shipments from Surinam to Communist 
countries. 


Table 7.—Surinam: 


Selected ex 


During 1969, Billiton was in the process 
of stripping overburden in preparation for 
the opening of its Para bauxite mine in 
1970. Reserves at this mine are reported to 
be larger than those at Kankantrie which 
is currently the company's main produc- 
tion center. 

Several major U.S. aluminum companies, 
including Kaiser Aluminum & Chemical 
Corp., Ormet Corp., Reynolds Metals Co., 
and National South Wire, as well as the 
French firm Cie. de Produits Chimiques et 
Électrométallurgiques Péchiney, and the 
two companies already producing bauxite 
in Surinam, continued to show interest in 
plans for developing the bauxite deposits 
of the Bakhuys Mountains area in the 
western part of the country. However, ne- 
gotiations between these companies and 
the Government during 1969 apparently 
failed to result in any significant advances 
toward the signing of development agree- 
ments. Bauxite reserves in these deposits 
have been estimated at between 500 mil- 
lion and 1 billion tons by Government 
studies. 

By the end of 1969, Shell Suriname Ex- 
ploratie en Produktie Mij, N.V. had 
drilled 17 exploratory wells on its 1. 
620,965-hectare onshore petroleum conces- 
sion. None of these test wells yielded sig- 
nificant results. Under the terms of this 
concession, granted in November 1968, an 
additional three wells must be drilled by 
November 1970. 


ports of mineral commodities 


(Metric tons unless otherwise specified 


Commodity 1967 1968 
METALS 
Aammom: 
iile pm T dO ETC TT 8,720,899 8,719,927 
Oxide (alumina) and hydroxide...... ...... 2... 2 ccc LLL 84,894 679,889 
Metal, including alloys, unwrought.___............_......---_----._-.- 30,828 43,582 
Copper, metal, including alloys, unwrought i 2/2 * 100 118 
Gold, Mot ee kd ß M o ee troy ounces.. ss ..... 93 
Iron and steel: ! 
Steel, primary form 8 67 
Semimanufactures /) ⁵ð ete pee ha Nes 8 498 3 
Lead, metal, unwrought i 2)0ꝶ Lll LL LL eee eee r43 69 
NONMETALS 
Sand, clay, Mt 2 6,709 7,405 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 
S ce eee eck seed eee Swe 42-gallon barrels. . r 129 791 
Kerosine. ocn ⁵ð ſſJ½...ͥõĩ« ⅛ xk y 8 Ones. 195 139 
Distillate fuel & IIñJJJJlll!l y ³ K 8 do r 191 114 
Residual fuel oil... LLL eee eee HU. vs «Meus 
F ³ĩo⁰¹A0¹0Aö¹A et oe ] ͤ == mv nci t eM do 11. 119 548 
HGF sree is ³ ͤVddddddꝓddddd½daJdd/0/¼ùddddd/.ſ́⅛ m Wßg x 8 do ' 69 35 
r Revised. 
1 Reexports 


3 Apparently includes scrap derived from imported metal and metal products. 
Source: Algemeen Bureau Voor de Statistiek, Suriname (Bureau of Statistics, Surinam). Maandstatistiek 


Van de in- en Uitvoer per Goederensoort en per 


d. December (cumulative), 1967 and 1968. 


MINERALS YEARBOOK, 1969 


848 
Table 8.—Bauxite, alumina, and aluminum shipments from Surinam 
(Metric tons) 
Company and destination 1967 1968 1969 
BAUXITÀ 
Suriname Aluminum Co.: 
United States and CanadſW ee ll lll ll... 2,018,397 2,004,748 2,039,225 
Western Europe... ß Seele 18,751 110,575 125,647 
Gr ² ZZZ EBENEN 17. 100 22. 961 12. 631 
I ⁵·ð q r ͥ dd 2,154,248 2,188,284 2,177,503 
N.V. Billiton Mij.: 
United sd ⁵ð ſy mn ice ce eves uae 1,088 , 588 1,056,775 1. 010. 896 
II ⅛⁰¹¹wm½n. wĩ-ĩ— C eee estos 618,131 ,502 487,610 
Western Büropbkſ‚,t, ke ue 8, 9. 400 
Other oo ede ⁶ N ⁊ mm ĩè K 8 6,880 1.901 2.348 
JJ... ei ete suae ³ĩðVLuĩ ĩé ü LE E cC c 1,711,647 1,647,586 1.500.354 
Grand (ote) secs ³ ĩ¼˙ %⅛ 8,865,895 8,785,870 8,677,857 
ALUMINA 
Suriname Aluminum Co.: 
United States. ð ñ —— M 371.117 886,207 814.732 
Western Europe ꝛtꝛ„«õõeðꝗ069u eee 166,965 191,128 194.976 
JG fl ee hu ͤ y AA at E 538,082 577. 885 509, 708 
N. V. Billiton Mij.: 
nel. 69. 907 60, 747 60.442 
Western Europe..............-... lll lll eee eee eee 76,549 65,667 146.365 
CCC! .· F.. ⅛ð v — udi — obese 144,231 
%% ⁵ĩ²i6:ꝛ h s A aui DL E te. 146,456 126,414 851,038 
Fh ce ae Sows Sore bce ee 684 , 638 708 , 749 860,746 
ALUMINUM 
Suriname Aluminum Co.: 
Western Europbpa‚e ccce eee cel c eec e cese cere eee 81,097 23.028 45,478 
Far El J ³ĩðWAſ//ͥ a meeBwedsUER, „ 12.848 4.821 
V0 ⅛ •˙:mo A ee ll d. n ĩ y ß 8 8,179 3.488 
Total ut iq ³Ä wu ĩð2 ³ĩé A 31.097 48, 550 53,787 
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Table 9.—Surinam: Selected imports of mineral commodities 
(Metric tons unleas otherwise specified) 


Commodity 1967 1968 
METALS 
Aluminum, metal, including alloyh s r 841 275 
Copper, metal, including alloy sss 94 129 
Gold, metal, unworked or partly worked. ................... troy ounces.. 4,829 4,822 
Iron and steel, metal: 
Steel, primary f ̃ð i ð ð t 47 1 
Semimanufacture ss 121. 180 12, 894 
Lead, metal, including alloys, semimanufactur ss 4 30 
Magnesium, metal, including alloh““?“ 2.2 2 LL Lll l.l Llc. 28 23 
Here.... naa adde 76-pound flasks __ 64 26 
NONMETALS 
PJ ˙ͥ]i ee eevee sce cama ˖ͥ dd ͤ ͤ ͤ d ala C dd ez 1.229 981 
C ⁵²˙ ..... ⁰G; dd ³¾ d 8 50. 922 45,916 
Chalk. o ets ees oe ce d P s AM I ͤ K 309 271 
Clays and clay products (including all refractory brick): 
Crude clays, r ess ce D ͤUU . EE ENDE ES 970 872 
/ ec eee ee ee ee Oe ee ee 1,646 1,056 
Diatomite and other infusorial eart s 105 82 
Fertilizer materials, manufactured: 
iii cuwwsecg seca c sas emesexwa ð dad pais 8,253 5,868 
Phosphate n E S E EN OA E EE E E P EEA, 81 1 
MOVE E VS FUR NN RENE DEL MN RUE Mo SNO er AE UE HORUM USOT 101 65 
Other, "including mixed... lll. Se coge cuiu de Mou ie eL 161 172 
Lime: 2-2 cu . D t ad DC hee a 2,721 2,642 
SEE o ctos ß 3 ais E C due 1,397 1,418 
Stone, sand, and gravel: 
Gravel and crushed roll) 12,758 81,535 
PG SR oe HEREDI 8 154 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural “““ H hh r4,461 7,869 
Coal, all grades, including briquetnsnsn gs 16,875 16,845 
Gas, hydrocarbon, natural gas liquids, liquefied petroleum gas r 4,139 4,270 
Petroleum refinery products: ? 
Gasoli pe NAE Dante E EE E E A thousand 42-gallon barrels. . r 169 188 
Kerosine. 2 a ⁵²˙Ü ? ² :::: ru E Lfd do 44 44 
Distillate M a oe Oo ae ota ted do.... r 540 595 
Residual fuel oi¹Iů¹bbbtt e do.... 2,078 2.241 
Lubricants- oe issie eaeoe ³-AA ͥ edid es do 27 28 
COP So sc AN E ce ar Oe Lm S do.... 128 2 
Mineral tar and other coal, petroleum, or gas derived crude chemicals 208 168 
r Revised. 


1 Includes some sand and other earths. 
3 May include some refinery asphalt. 
3 Excluding LPG and refinery asphalt. 


Source: Algemeen Bureau Voor de Statistiek, Suriname (Bureau of Statistics, Surinam). Maandstatistiek 
Van de in- en Uitvoer per Goederensoort en per Land. December (cumulative), 1967 and 1968. 


URUGUAY 


Few significant developments occurred 
with respect to Uruguay's mineral industry 
in 1969. 

Cement output during the year was ad- 
versely affected by a prolonged strike 
against Compaüía Uruguay de Cemento 
Portland, an affiliate of the U.S.-based 
Lone Star Cement Corp. This company 
normally accounts for approximately 60 per- 
cent of the country's total cement produc- 
tion. Uruguay's other cement producer, the 
Government-owner Administración Naction- 
al de Combustibles, Alcohol y Portland 
(ANCAP), was not affected by the strike. 

In August 1969, the Government rejected 
as unsatisfactory the bids of two U.S. com- 
panies to carry out petroleum exploration 


and development in Uruguayan waters. 
The two U.S. companies, Zapata Interna- 
tional Corp. and Oceanic Exploration & 
Development Corp. were the only firms 
which responded to the call for such bids 
earlier in the year. In refusing the bids, 
the Government announced that it had 
found it more in the national interest to 
retain direct responsibility for the develop- 
ment of whatever offshore petroleum re- 
sources exist. Subsequently, bids were re- 
quested for a 6-month geophysical survey 
of the area involved. Plans call for the is- 
suance of tenders for other specific techni- 
cal contracts as needed. All operations will 
be under the general supervision of 
ANCAP. 
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In mid-1969, ANCAP issued a tender for 
bids covering the construction of a floating 
offshore oil terminal on the country's east 
coast. This terminal is to be designed to 
handle tankers of at least 100,000 dead- 


weight tons and will consist of a single 
point mooring buoy connected to an on- 
shore tank farm by floating hoselines. 

Data on 1968 mineral trade were not 
available. 


The Mineral Industry 
of Other European Countries 


By Joseph B. Huvos' and Bernadette Michalski 
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ALBANIA 2 


The Albanian minerals industry pro- 
duced in 1969, chromite, copper, nickelifer- 
ous iron ore, cement, lignite, petroleum, 
bitumen, and fertilizers. While actual pro- 
duction figures were not available for 1969, 
it was reported that production goals were 
exceeded for most mineral products, such 
as copper ores, chromite, superphosphate, 
sulfuric acid, coal and petroleum. 


Table 1.—Albania: 


Aid by mainland China was significant 
in the Albanian economy. It has or will 
make possible construction of about 30 in- 
dustrial projects such as the Drin and Mat 
river hydroelectric plants, the Elbasan fer- 
rous metallurgical combine, and the Valas 
coal mine. 


! Foreign mineral specialist, Bureau of Mines, 


Washington, D.C. 
3 Prepared by Joseph B. Huvos. 


Production of selected mineral commodities 


(Thousand metric tons unless otherwise specified) 


Commodity 1967 1968 1969 
METALS 
CC ˙!ũ rdf here oa cr. uum oes owes 327 388 429 
Copper 
)) cd ic iue AL ⁰•m 8 267 1. 107 NA 
Blister.. LL sn EE "MEC ERREUR ³AAA EE * 14 6 
Nickeliferous iron oreedgdʒdd̃-n „„ 405 e 400 e 400 
NONMETALS 
Pm ]⁰¹¹- mm ð EAM e 220 220 e 220 
MINERAL FUELS AND RELATED MATERIALS 
Coal lignite- | %]ͤ ĩ ˙iw⁵Aà ͤͤ⁰ͥſ LAE re a uA 434 579 e 640 
Petroleum: 
h ³ðſ/ſͥ ³ði;%ͤu¹¹lU e at Se UE A De 988 1,135 1,269 
Refinery products: 
C1 ³·¹¹Üwd7ꝛ mm ]o·¹w- UE Deed E ĩðͤ E Es efus. 45 47 NA 
)) ↄ 0ↄ oce oe ilu PIDE ri ĩðͤ ee E 105 109 NA 
e ß ß A EAE NA 11 NA 
/ ahs ⁰ A A d e a d ĩ a NA 358 NA 
%% ⁵²“u.m ⁵⅛ Ice ⅛ ,v em ĩð d oes 520 e 520 e 520 
Electric power................-.-......-....l. million kilowatt hours 588 660 e 750 


Estimate. NA Not available. 

Source: Vjetari Statistikor iR. P. Sh. 1967-68 (Statistical Yearbook of the Peoples Republic of Albania, 1967- 
68). Tirana, Albania, 151 pp. (Production figures were compiled by using 1960 figures and rate of growth figures 
of the specific year; Bureau of Mines files were also used.) 


851 


852 


TRADE 


Information released by the Albanian 
Government shows that the major share of 
Albania's foreign trade was with mainland 
China. The volume was estimated to be 65 
to 70 percent of Albania's total trade. As 
in the past, minerals and mineral products 
continued to dominate Albanian exports. 
Thus chromium ore (Albania is among 
the worlds major exporters of chromite), 
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nickeliferous iron ore, copper products, pe- 
troleum and bitumen, made up 55 percent 
of the total volume of exports in 1969. A 


trade agreement signed with Greece pro- 


vided for a commodity exchange worth 
$1.5 million. Mineral commodities supplied 
by Albania to Greece will include asphalt, 
ammonium nitrate, and nickeliferous iron 
ore. A trade agreement was also signed 
with Austria for 1970. 


Table 2.—Albania: Trade of selected mineral commodities 
(Thousand metric tons unless otherwise specified) 


Commodity 1967 1968 
EXPORTS 
METALS 
Chromite- leslie · j dL Lp AD dui epp è K aa eer 828 1112 
Copper: 
Il; Ve bees oe ͥͥ a coi LE ĩð2³ ] y 2 NA 
C ùù ↄÜↄ Q ↄ yd eh ac tae ieee ĩ . y n rad Lu 1 NA 
Nickeliferous iron ‘ore. ; ] x dd 392 NA 
NON METALS 
Bitumen (natural t couse ed vase d den 27 NA 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: 
1111. ͥͥ ͥͥͥ ͥͥ UL ML QE e LIT ³⅛ v h- ADDE e EU 166 NA 
Bituminous l!l!.,,.; KG yd y tee 333 NA 
IMPORTS 
METALS 
Iron and steel: 
Pig iron 26 ch cew UOI seco eee ee oe eee tite es ce hteee Sear a 4 NA 
Steel h c ET S 10 NA 
Semimanufactures: 
IIC oe te ee eee oe eee LED A pum Am 26 NA 
%% ˙² ² ⁵⁰A ewes eesti ee pu ð K ⁊ð v 41 19 
I%;örN ̃ ę ̃ ß.w!,!! .. ]ð2ji ß ee 67 NA 
NONMETALS 
Cement... ³·˙ n rꝶ⁵ꝶ⁶ug o0ſ.ꝙß ẽ x ⁰omvddg ] ] m.. wmv. / chet ce een 17 NA 
RBertllzerÉ. ² ²V“²u nue uL eU I QI ĩð . x cM EE 61 3 65 
SU / rh Add. 48 ...... 
MINERAL FUELS AND RELATED MATERIALS 
J i cci ²³⅛Äa.᷑.. ĩͤ ³ ⁰⁰ wmv. dd ei eec Lus 26 NA 


NA Not available. 


! United Nations trade returns. Partial figure for trade with non- Communist countries. 
3 United Nations trade returns. Import from Morocco. 


Source: Albania, official trade returns. 


COMMODITY REVIEW 


Metals.—Chromium.—Chrome ores have 
been mined in Albania at Kukés, Klos, 
Quafée Prushit, Bulqizé and Memalisht 
(2.5 miles north of Pogradec) since their 
discovery in 1938. After World War II, 
new mines were opened at Kukés and 
Martanesh, south of Bulgizé. During the 
third 5-year plan of 1961-65, new mines 
started production at Krasté, Kalimash, 
Kam, Klos, and Kukés, and new ore con- 
centration centers were established. During 


the fourth and current 5-year plan, new 
mines were opened at Batér (between 
Bulqizé and Martanesh), and Lugu i 
Gjaté, in the same area. Work started also 
on a large concentrating plant at Bulqizë 
and a ferrochrome plant in Laç. 

Chromite is mined by underground and 
opencast methods. Ore shipped is guaran- 
teed to contain a minimum of 42 percent 
Cr203, with a maximum of 10.5 percent 
SiO2, and guaranteed Cr: Fe ratio of at 
least 3:1. The ore is transported by road 
to the port of Durrés for export. A small 
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quantity is used in Albania for making re- 
fractories. The Albanian Government plans 
to increase domestic consumption by man- 
ufacturing of ferrochrome and chemicals. 
At present, exports seem to be directed 
principally towards mainland China, North 
Korea, Yugoslavia, Italy, and the East Eu- 
ropean countries.3 

Nickeliferous Iron Ore.—Albania's nickel- 
iferous iron ore deposits are located 
mainly in the Librazhd-Pogradec area. Ac- 
cording to official publications there are 
three types of ore; (I) a so-called ferro- 
nickel ore with about 51 to 52 percent Fe; 
(2) nickel silicates, with SiO? and MgO in 
higher proportions; (3) nickeliferous baux- 
ite. Only the first is known to be ex- 
ploited; its nickel content is just under | 
percent, and cobalt content is 0.06 percent. 
It is a laterite resulting from weathering 
of ultrabasic igneous rock of Jurassic age 
and is often found as residual concentra- 
tions on lower hill slopes, which can be 
worked by opencast methods. In 1956, re- 
serves were estimated at 20 million tons.“ 

According to Government releases, one 
of the projects to be built with mainland 
China's aid is the new Elbasan metallurgi- 
cal combine, which is supposed to process 
800,000 tons of nickeliferous iron ore to 
produce pig iron and rolled steel of var- 
ious types. 

Nonmetals. — Fertilizers. — The Govern- 
ment reported that unspecified official 
prospecting plans for phosphorites under 
the 1966-70 5-year plan were completed. 
The Government also announced plans for 
doubling the capacity of the Lag super- 
phosphate plant. The necessary sulfuric 
acid was to come from a new copper 
smelter. The plan provides also for build- 
ing plants for the production of copper 
sulfate, caustic soda, chlorine, hydrochloric 
acid, and poly-vinl-chloride (PVC). 

The Government plans to double pro- 
duction capacity for nitrogen fertilizers, 
ammonia, and nitrates and plans to build 
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a urea plant. At present the sole existing 
ammonia plant in Albania is at Fier and 
was completed in 1967. It has a production 
capacity of 41,000 tons of nitrogen per 
year; output is processed into 110,000 tons 
of ammonium nitrate.5 


The new nitrogen fertilizer plant and 
the planned expansion of the Lag super- 
phosphate plant will make it possible for 
the chemical industry to increase the 
amounts of active fertilizer delivered to ag- 
riculture. According to plans, active ferti- 
lizer, consumption is to be increased from 
222 to 425 pounds per hectare. 


Mineral Fuels.—Coal.—During 1969 large 
coal reserves were discovered at Valas. 
With Chinese assistance, plans were made 
to build a mine and coal-washing plant 
with a 450,000-ton-per-year capacity. 

Petroleum.—Petroleum production in- 
creased about 12 percent in 1969. Oil wells 
drilled during 1968 totaled about 372, 000 
feet, while during 1969 plans stood for the 
drilling of 412,000 feet. As reported, one 
well drilled at Stalin (Kucové) reached a 
depth of 11,500 feet. 


The Government is planning to further 
utilize Albanian oil products by building a 
PVC plant. 


Electric Power.—Construction continued 
with the aid of mainland China on the 
250-megawatt Mao-Tse-Tung hydroelectric 
plant at Vaut Té Dejés on the Drin river, 
where a 1,000-foot-long dam foundation 
was completed and construction of a 212- 
foot-high earth fill dam was started. Con- 
struction was scheduled to start on the 
Fierzé hydroelectric plant, which will re- 
portedly bring the capacity of the Drin 
river projects to 400 megawatts. The rela- 
tively high level of power generation in 
Albania was due to recent commissioning 
of two hydroelectric plants on the Mat 
river, with a total capacity of 50 mega- 
watts, and by other plants located at Bus- 
tricés, Cérrik, Kukes, and Fier. 


DENMARK * 


Denmark's commercial mineral resources 
are limited to nonmetallic construction 
materials, lignite, and bog iron ore. While 
there is no domestic crude petroleum out- 
put, the refining industry, based entirely 
on imported crudes, supplies nearly half of 
the nation's product requirements from its 


Stigsnaes (Gulf Oil Co), Kalundborg 
(Esso), and Fredericia (Shell) refineries. 


3 Metal Bulletin. No. 5482, Mar. 13, 1970, p. 


6. 

$^ Met Bulletin. No. 5499, May 15, 1970, pp. 
§ Nitrogen. No. 81, March-April 1969, p. 6. 
* Prepared by Bernadette Michalski. 
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All refineries operated at full capacity, the 
Stigsnaes and Kalundborg at 70,000 barrels 
per day each and the Fredericka at 46,000 
barrels per day, to be expanded to 52,000 
barrels per day by 1970. 

The Dansk Undergrunds Consortium 
(DUC), holding concessions covering all of 
Denmark and its Continental Shelf, contin- 
ued exploratory drilling operations in the 
North Sea. The most promising area was 
located near the provisional border be- 
tween the Danish and West German Conti- 
nental Shelf area, a border established 
under the equidistance principle as defined 
in the 1958 Geneva Convention. Under the 
February 20, 1969, decision of the Interna- 
tional Court at the Hague, the border 
would be redrawn, with this promising 
area being reassigned to West Germany, on 
the principle that each nation is entitled 
to those portions of the Continental Shelf 
which constitute a natural prolongation of 
its coastline into and under the sea. How- 
ever, press reports indicate that following 
the court judgment, German and Danish 
representatives met and that while the 
German claim would be enlarged, the Ger- 
mans were prepared to renounce any claim 
to specific areas where previous exploration 
had indicated probable existence of petro- 
leum-bearing structures, notably these in 
the former Danish area. Moreover, the 
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West German representatives agreed to 
consider exploration rights previously 
granted by the Danish and Dutch Govern- 
ments to various companies in the areas to 
be taken over. 

Other activities engaged by the DUC in 
1969 included the mid-year completion of 
a shallow water seismic survey off Sjaelland 
and the launching of a survey in the Skag- 
errak. Exploratory studies off the Jutland 
Coast, abandoned since 1967, were to be 
resumed early in 1970. 

The value of mineral commodity exports 
at current prices increased to approximately 
$130 million in 1968 as compared with 
$114 million in the previous year. While 
exports of liquid fuels and nonmetalic 
minerals made appreciable gains, exports 
of metal semimanufactures registered the 
greatest growth. Steel exports increased by 
more than 30 percent, taking advantage of 
sales to the European Economic Commu- 
nity (EEC) where prices were held above 
world market levels in 1968. 

Mineral commodity imports at current 
prices increased by value to $675 million 
in 1968 as compared with $645 million in 
the previous year. Liquid fuel imports to- 
taled $315 million or 47 percent of total 
mineral imports while iron and steel prod- 
uct imports totaled $175 million or 26 per- 
cent of total mineral imports. 
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Table 3.—Denmark: Production of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 » 
METALS 
Iron and steel: 
Iron ore (lees than 42 percent iron)................. thousand tons 57 * 55 e 40 
Pig (Ones oe hte ⅛ð eee A Sa ME LU UL bee do.... 75 75 * 80 
Steel ingots and eastingnaghg ggg do 397 419 450 
Steel semimanufactur es do- * 410 452 428 
d, le Kr oa 9,900 9,700 NA 
NONMETALS 
Cement, hydrauliiildcdgcdgdʒdgd ll lll lll. s. thousand tons 2,200 2,070 e 2,400 
PF! a 2 es ee ee ate te ͥͤ (yy LEE ,000 ¢84,000 NA 
Clays, kaolin: 
FC oe AAA ³ AA ³ꝛwu.. ³ꝛmd :ͤm y 8 15,000 15, 000 215,000 
ü Tc ·˙ F———W—W—WABA—T—0—A0AV—V—ã—ù“7yAVVA EM E 8,000 e 3,000 « 8,000 
Diatomaceous materials 
Hor. ee thousand tons 20 e 20 e 16 
JG ³.˙³A——ͤͤ ³¹w»m v y S do 200 200 200 
Fertilizers: 
Manufactured, ea Soer P20, content r 55, 000 65, 000 NA 
Mixed, and unspecified, gross weight k e 715,000 ¢ 718,000 NA 
mes: 
Quicklime. 2.2. 2066 2dces ee sha v naque eua M ERE 190,000 190,000 190, 000 
C ͤ ůV ñ ⅛² .ò ¹ .nl. 290,000 280, 000 275, 000 
Salt coves see ⅛ K é dd yd yd y 100,000 160,000 150, 000 
MINERAL FUELS AND RELATED MATERIALS 
Coal, lignite oni re et occ eee ccs thousand tons..  *1,900 760 e 500 
Coke all types JJ; Lu REA ah Llc du EE 8 do.... 268 221 NA 
Fuel heehee ag lignite briquets onl)))))) do.... 21 22 NA 
Petroleum refinery producta: 
Gasoline, all kinds thousand 42-gallon barrels. . 9,468 9,578 11,441 
Kerosine and jet fuel... ........... 22.2 LLL l.l lll ll lll. l.l. do.... 966 1,467 1,623 
Distillate fuel I! Re E E vice cod do.... 18,250 14,196 19,187 
Residual fuel otrrrrnurmurnůmuii·ur “h do.... 19,502 21,761 26,067 
Liquefied petroleum gases. a cos 1,582 1,715 NA 
FFII... ⁵ ROS 8 do 899 647 NA 
G. ði ü) ð2:ſſ ED ERES do 2,613 702 NA 


Estimate. v Preliminary. r Revised. NA Not available. 
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Table 4.—Denmark: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal destinations, 1968 
METALS 
Aluminum: 
Oxide and hydroxide !............... 114 148 United Kingdom 92; France 14. 
Metal, including alloys: 
Unwrought, including serap 1,854 8,216 Sweden 1,407; West Germany 791. 
Semimanufactures.............. 1,496 2,679 Sweden 842; United Kingdom ve 
Antimony metal, including alloy 15 110 United Kingdom 16; France 1 West 
Germany 11. 
Copper metal, including alloys: 
J ossis nce E aed eid qe 4,981 4,981 Belgium-Luxembourg 2,224; West Ger- 
many 2,216. 
Unt ELA RES 494 1,807 West Germany 749; Italy 288. 
Semimanufactures. ................. 2,026 2,580 United Kingdom 919; Sweden 378; Nor- 
way 3 
Iron and steel: 
Ore and concentrate 21,607 16,467 West Germany 8,389; Netherlands 1,430; 
United Kingdom 1, 195. 
Roasted pyrite_._.........-..--..-- 88,290 108,111 3 8 71. 605; United Kingdom 
Metal: 
Pig iron, ferroalloys, and similar 
materials 33 63,159 72,586 West Germany 85,308; Sweden 24,618. 
Steel, primary form 2,446 2,626 Norway 2,519. 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections.. ..-.----------- 58,609 101,198 ut 3 49,985; United Kingdom 
Universals, plates and sheets. 109,371 129,989 Sweden 46,192; Norway 89,252. 
Tubes, pipes, and fittings.... 9,678 12,982 Sweden 7,801; Poland 1,220. 
Castings and forgings, rough. 8,8300 9,127 Sweden 1. 536. 
G! ³ AA ose 27. 986 18,327 West Germany 9, 692. 
Total semimanufactures .. 208,944 265,628 
Lead metal, including scrap: 
Unwrought, including sera 5,677 5, 740 Norway 2,514; Colombia 729. 
Semimanufacture sz 40 77 NA. 
Magnesium metal, including alloys, all 
e o acce sue ccu der ees 48 45 United States 31. 
Manganese oxidens 262 8 Mainly to United Arab Republic. 
Nickel metal, including alloys, scrap and 
semimanufactures 249 217 United Kingdom 56; Sweden 50; West 
Germany 36. 
Silver: 
Waste and sweepings 
value, thousands.. $1,415 $1,382 UMS Kingdom $515; West Germany 
Metal, including alloys, semimanufac- 
tUFe8s voee ĩð b do.... $149 $180 West Germany $17. 
Tin metal, including alloys: 
Unwrought, including scrap 
long tons 1,077 1,024 Hungary 354; Norway 119. 
Semimanufactures. ........... do.... 49 55 NA. 
N dioxide... donet huc tee 158 88 Sweden 86; Finland 25. 
inc: 
ÜxIdB coco Len eek ee RE 20 9 Mainly to Iceland. 
Metal, including alloys: 
Scrap, including blue powder 
(AUN) ou deas DESEE 8,261 8,796 West Germany 983; Norway 892. 
Unwrought and semimanufac- 
Cures voee uoce sape EE a: 455 413 NA. 
Other: 
Ash and residues containing nonferrous 
metāls -zoc rat beech les suae 8 4,869 4,972 Netherlands 1,581; Sweden 1,333. 
Oxides, hydroxides, and peroxides of 
metals, n. es 10 4 Mainly to West Germany. 
Base metals, including alloys, all forms, 
UE NENNEN 8 20 116 NA. 
NONMETALS 
en...... eu da 111,338 178,705 United Kingdom 47,428; Iceland 26, 478; 
Sweden 25,590. 
Chalk oe Sale oe du Mes ees 23,884 22,641 Sweden 8,192; West Germany 7,190. 
Clays and clay producta (including all re- 
fractory brick): 
Crude clays, n. e.. 4,347 4,762 Finland 2,728; Sweden 1,064; Norway 


See footnotes at end of table. 
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Table 4.—Denmark: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1961 1968 Principal üestinations, 1968 


NONMETAL8— Continued 
Clays and clay products (including ail re- 
fractory brick) —Continued 


Producta: 
Refractory 2. 48 , 776 88,178 United Kingdom 8,081; West Germany 
6,071; Netherlands 5,686. 
Nonrefractor . 123,866 109,355 West Germany 73,871; Norway 24,561. 
Cryolite and chiolite.................... 28,291 28,800 NA. 
Diamond: 
Gem, not set or strung 
value, thousands $44 $71 Sweden $81; Belgium-Luxembourg $25. 
Industriai................... do.... $6 $6 All to Sweden. 
Diatomite and other infusorial earths. .... 106,821 97,470 Wo 55 45, 627; United Kingdom 
Fertilizer materials (manufactured, all 
typen) PR A ] 8 17,818 12,210 East Germany 8,995. 
JJ; 8 25,866 25,653 Norway 11,199; Sweden 11,080. 
Pigments, mineral, including proceased iron 
!;§Üĩ1ê¹¹òůʃ eee ĩ 88 80 99 Finland 43; Costa Rica 28. 
Sut o 36.6262 ua cet uM eee Eo eu. 18,008 11,117 Norway 6,736; Sweden 4,066. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked........ NA 48,881 West Germany 43,666 
Worked. .....-------------0--- 2,100 8,117 Sweden 1,619; Norway 1,263. 
Gravel and crushed rock 
thousand tons 1,899 1,667 West Germany 1,635. 
Limestone (except dimension)........ 101,145 98,421 Sweden 47,810; West Germany 38, 635. 
Quartz and quartzite................ 10,853 69 West Germany 24. 
Sand, except metal bearing 129,360 118,096 Sweden 88,690; Norway 6,897. 
Sulfuric acid 2 K 8 125 8,993 United Kingdom 8, 860. 
Other nonmetals, n. e. s.: 
Crüdé ose es Se onde tees 2,811 
Sing. dross and similar waste, not metal 
aring 
From iron and steel manufacture. 5,254 8,844 All to West Geramny. 
Slag and ash, n. e.. 64 , 464 69,878 West Germany 69,327. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural............ 1,042 151 West Germany 65; Sweden 57. 
Carbon black. _...-.-..----.----------- 120 221 Sweden 85; Norway 75. 
Coke and semicoke..................... 12,807 >» 79,685 Sweden 39,889; Norway 30,528. 
Gas, hydrocarbon, liquefied 
thousand tons 17 (4) NA. 
Peat, including peat briquets and litter 4,661 2,837 West Germany 2,486. 
Petroleum, refinery producta: 
Gasoline thousand tons 292 816 Sweden 240; Netherlands 26. 
Kerosine and jet fuel. do.... 14 11 Mainly to Sweden. 
Distillate fuel oil... .........- do.... 372 294 o. 
Residual fuel oil.............. do.... 118 231 Sweden 192; Netherlands 21. 
Lubricants... ...............- do.... 17 9 Norway 4. 
Ole. 8 do 16 40 Norway 22; Finland 15. 
Mineral tar and other coal, petroleum or 
gas derived crude chemicals. 18,693 16,450 Netherlands 12,919. 


NA Not available. 

1 Including synthetic corundum. 

2 Including spiego cen and grit, sponge, or powder of iron and steel. 
Including those of magnesite, diatomite, and other refractory materials. 
Less than N unit. 
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Table 5.—Denmark: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 Principal sources, 1968 
METALS 
Aluminum: 
Oxide and hydroxide 2,471 1,230 United States 877; Germany 214; Japan 80. 
Metal, including alloys: 
Scraps eso Uc Mace edo 613 8,136 Norway 1,694; Sweden 1,119. 
Unwrou ght. 9,073 10,008 Norway 6,747; Canada 1,588; United 
Kingdom 1,174. 
Semimanufactures. ......... 17,091 19,022 West Germany 3,167; Sweden 8,059; 
Switzerland 2,590. 
Antimony metal, including alloys, all 
Orms cunt cu decur 8 120 67 West Germany 35. 
one metal, including alloys, all 
pce i aa 8 21 24 Belgium-Luxembourg 9; Norway 9. 
Chromium oxide and hydroxide. ..... 441 400 ici Germeny 183; United Kingdom 116; 
rance ; 
Cobalt metal, including alloys, all forms 22 24 Belgium-Luxembourg 10. 
Copper metal, including alloys: 
Unwrought, including serap 4,172 4,630 eg 353 2,053; Belgium- Luxembourg 
Semimanufacturee ss. 22, 578 25,249 Sweden 10,448; Belgium- Luxembourg 
4,075; West Germany 3, 020. 
Iron and steel: ` 
Ore and concentrate 1,284 1,020 Sweden 835; Norway 180. 
Roasted pyrite................- 6,403 5,483 All from Norway. 
Metal: 
jr ee 608 1,084 Sweden 878. 
Pig iron, including cast iron 1. 32, 805 22,728 West Germany 9,201; U.S. S. R. 5,449; 
Norway 4,623. 
Ferroalloys. . .............. 9,697 15,125 Norway 12,972. 
Steel, primary forma 91,788 158,466 Norway 64,378; West Germany 48,211; 
Sweden 30,693. 
Semimanufacturea: 
Bars, rods, angles, shapes, 
sections ?__.. 2-2-2. $47 , 429 844,882 West Germany 128,694; France 58,744; 
Belgium-Luxembourg 44,485. 
Universals, plates and 
sheets 460,550 453,789 West Germany 112,721; Sweden 95,244; 
United Kingdom 71,543; France 59,023. 
Hoop and strip......... 62, 925 68,860 Belgium-Luxembourg 24,412; West Ger- 
many 21,452; Netherlands 7,386. 
Rails and accessories 21,583 18,762 France 11,070; Belgium-Luxembourg 4,547. 
Tg ea eee EESE anaes hers 9,543 19,475 West Germany 6,662; Belgium- Luxembourg 
6,402; Sweden 3,293. 
Tubes, pipes, and fittings 187,726 120,696 West Germany 45,440; United Kingdom 
17,445; France 18, 238. 
Castings 87 9 Sweden 3 3; West Germany 3. 
" Totalsemimanufactures 1,039,848 1,020,973 
ad: 
l AA 961 1,238 Mexico 535; Sweden 191; United Kingdom 
169; West Germany 165. 
Metal, including alloys: 
/ AA wm 7. 950 6,015 Norway 2,873; Singapore 751. 
Unwrought................ 11,348 11,264 Sweden 5, 274: Republic of South Africa 
3,298; Canada 1,156. 
Semimanufactures 631 586 West Germany 329; United Kingdom 128. 
Magnesium metal, including alloys, all 
er;» opi k 159 122 Norway 69; Sweden 17; Italy 12; West 
Germany 11. 
Manganese 
re end concentrate 8,654 9,351 Ivory Coast 4,767; Netherlands 2,642. 
Oxides ND cesses teste 1,566 1,523 Japan 963; Netherlands 296; Belgium- 
Luxembourg 181. 
Mercury........... 76-pound flasks.. 522 863 Sweden 116; United States 58; Italy 58. 
Molybdenum metal, including alloys, 
all form kilograms. . 2,000 ......... 
Nickel: 
Ore and matte 26 148 NA. 
Metal including alloys: 
Unwrought, including scrap. . 78 84 United Kingdom 65. 
Se mimanufactur es 527 472 United Kingdom 192; West Germany 80. 
Platinum- group metals and silver, 
including alloys, all forms: 
Platinum group 
value, thousands 3408 $533 Switzerland $183; Netherlands $130. 
Silver do $5,404 $5,161 Norway $2,273; West Germany $1,411; 


See footnotes at end of table. 


Switzerland $664. 
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Table 5.—Denmark: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS Continued 
Tin metal, including alloys: 
Scra 


Dieci. ed long tons.. 
Unwrought.............- do.... 
Semimanufactures. ....... do.... 

Titanium, oxide ns 
Tungsten metal, eee e all 
l see cece sce: lograms. . 
Zinc: 
Oxide... RE REIERAVmEPS 


Metal, including alloys: 
Blue powder, including scrap. 


Unwrou ght 


Other: 
Ore and concentrate of base 
metals, n.e .es 
Ash and residue containing non- 
ferrous metals. 


NONMETALS 

Abrasives, natural, n.e.s.: 
Fumie emery, natural corundum, 
Dust and powder of precious and 
semiprecious stones including 
synthetic... value, thousands.. 
As bestossnsns ll... 


Barite and wither ite 
Boron materials: 
Crude natural borate s.. 
Oxides and acids 


Clays and clay products (including all 
refractory brick): 
Crudeclays, kaolin and other clays. 


Producta: 
Refractory (including nonclay 
Dries!!! cce LRL 


Nonrefractory.............. 


Diamond, gem, not set or strung 
value, thousands 


Diatomite and other infusorial earths.. 
Feld8DATFL. nuu Seco cies oe sees 
Fertilizer materials: 
Crude: 
Sodium nitr ate 
Phosphate rock. ........... 


Potash Salt 
Manufactured: 

Nitrogenous..............- 

i Dati including Thomas 

BOG lene EP 


1967 


811 
1,096 


98 
5,954 


2,000 
1,696 


809 


7,151 
1,418 


1,021 


5,559 


$24 
28 , 493 


29,684 
41,186 


$1,353 
2,531 
4,817 
13,820 
280,859 
1,021 
823. 255 
24.172 
245,423 
1,704 
288 


108,683 


1968 


8,554 
$41 
25,124 
938 
1,881 
231 


6,485 
2,008 


68 , 883 


28,307 
41,840 


$1,015 
4,146 
4,978 
6,044 
214,372 
1,354 
295,919 
42,717 
209 , 776 
3,627 
801 
115,234 


1,396 
5,194 


Principal sources, 1968 


Norway 51; West Germany 49. 

Mainland China 305; Thailand 266; 
Netherlands 163. 

West Germany 39. 


Norway 1,567; Netherlands 1,552; United 
Kingdom 1,516. 


Sweden 8,800; United Kingdom 800. 


West Germany 776; Netherlands 800; East 
Germany 110; Belgium-Luxembourg 110. 


Nowwey 227; United Kingdom 131; Poland 


116. 

Norway 3,2283; Netherlands 2,406. 

Poland 2,567; Belgium-Luxembourg 1,867; 
Yugoslavia 854. 


Australia 208; mainland China 202. 
Sweden 1,073; West Germany 303. 
Mainly from United States. 


Italy 1,749; West Germany 1,279. 


Belgium-Luxembourg 

Canada 11,627; Cyprus 5. 658; Republic of 
South Africa 4,170 

West Germany 836; France 63. 


United States 1,081; Turkey 800. 

France 118; mainland China; 55. 

Czechoslovakia 3,808. 

West Germany 1,042; United Kingdom 435; 
France 394. 


United Kingdom 40,735; Czechoslovakia 
11,255; West Germany 5,762 


West Germany 9,645; Sweden 8,518; Aus- 
tria 5,028. 

West Germany 21,156; Sweden 6,487; 
Japan 5,206. 

Belgium-Luxembourg $389; Switzerland 
$264; Israel $115. 

United States 3,297; West Germany 288. 

Norway 4,259; Sweden 707. 


All from Chile. 
Morocco 184,855; U.S.S.R. 58,851; Tunisia 


27,4538. 
All from West Germany. 
Norway 261,862 ;West Germany 42,683. 


Netherlands 16,825; West Germany 8,917. 

West Germany 134,126; France 35,275. 

Norway 1,245; East Germany 620; United 
Kingdom 596; Tunisia 500. 

Norway 115; West Germany 91; United 
Kingdom 68. 

Poland 100,473; West Germany 8,815; 
France 3,911. 

West Germany 1,226; United Kingdom 101. 

Austria 2,830; mainland China 808; Poland 
460; Netherlands 429. 
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Table 5.—Denmark: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS— Continued 
Mica: 
Crude including splittings and 
Worked] including agglomerated 
splittings 3 ͤ Ä 
Pigments, mineral: 
Natural, crude. ................ 
Iron oxides, processed... .......- 
Precious and semiprecious stone, 
except diamond. value, thousands. . 
% Dis Be Quen uia 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareous, (including 


Der (granite, gneiss, 


Worked, gl types 
Dolomite, chiefly refractory grade. 


Gravel and crushed rock 
Limestone (except dimension) 
Quartz and quartzite............ 
Sand, excluding metal bearing 


Sulfur: 
Elemental, all form 
Sulfur dioxide and sulfuric acid... 

Talc, steatite, soapstone, and pyro- 

phyllite 


Other nonmetals, n.e.s.: 


Slag, dross and similar waste, not 
metal bearing 
MINERALFUELSANDRELATED MATERIALS 
Asphalt and bitumen, natural........ 
Carbon black 


Coal and briquets: 
Anthracite and bituminous coal, 
including briquets 
thousand tons 


Lignite and lignite briquets 
Coke and semicoke. . thousand tons 


Gas, hydrocarbon, liquefied....do.... 
Peat, including peat briquets and litter. 
Petroleum: 
Crude and partly refined 
thousand tons 


Refinery producta: 
Gasoline do 


Kerosine and jet fuel. do 


Distillate fuel oil do.... 
Residual fuel oil. do.... 
Lubricants........... do.... 
Other bituminous mixtures, 
HO oe eee do.... 
Totals do.... 


1967 


847 
68 


294 
4.234 


$606 


113,363 
148,768 


11,705 
11,338 


88,826 
28,877 
21,594 
380,514 
45,604 


25.329 
79, 859 


6.478 
9, 552 


14,061 
24,788 
28 , 495 


1,407 
2,335 


1968 


190, , 020 


8,896 
12,854 


39.348 
85,353 
22,071 
880,026 
50,509 


11,015 
18,149 


5,995 
8,547 


14,877 
44,946 
87,715 


1,729 
2,633 


243 
7.691 


Principal sources, 1968 


United Kingdom 148; Norway 109. 
West Germany 99. 


Cyprus 188; West Germany 119; France 42. 
t Germany 2,644; Spain 374. 


India $642; West Germany $420. 

Spain 77,879; Norway 41,006. 
est Germany 128,522; United Kingdom 
22,612; Poland 8 670. 


í 


Sweden 5,741; Italy 1,866. 
Norway 7,120; Sweden 3,431; West 
Germany 1,428 


Sweden 38,993. 

Sweden 16,658; Portugal 13,425; West 
Germany 3 921. 

Norway 14, 530; West Germany 3,736; 
Sweden 2,455. 

Sweden 289,707; Norway 81,858. 

Sweden 41,696. 

Sweden 9,114. 

Belgium-Luxembourg 54,203; Sweden 
8,612; West Germany 5,494. 


Poland 2,850; France 1,770. 
West Germany 2,841; East Germany 428. 


Norway 7,366; Sweden 4,238; West 
Germany 1,391. 


West Germany 28,499; Sweden 7,587; 
Norway 7,416. 


Sweden 11,819. 


United States 1,884. 
United Kingdom 876; West Germany 750; 
United States 519. 


Poland 3,482; U.S.S.R. 586; United 
Kingdom 88. 

East Germany 94,070. 

West Germany 183; U.S.S.R. 87; Czechoslo- 
vakia 74. 

West Germany 66. 

Sweden 4,818. 


Kuwait 2,114; Libya 1,298; Saudi Arabia 
839; Bahrain 523. 


United Kingdom 234; Sweden 170; Nether- 
lands Antilles 184; West Germany 105. 
United Kingdom 207; Netherlands 140; 
Italy 91; Spain 84 

Trinidad and Tobago 288; Netherlands 
238; Sweden 209; Italy 175. 

U.S.S.R. 458; Sweden 228; Poland 203; 
Norway 159; Netherlands 122. 

United Kingdom 52; Norway 9; Sweden 8; 
West Germany 5. e 


Netherlands Antilles 110; 
71; Sweden 81. 


West Germany 


NA Not available. 
! Not including synthetic corundum. 


? Including spiegeleisen, grit, sponge, and powder of iron and steel. 


3 Including wire rod. 
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GREENLAND * 


Denmark's largest territorial possession, 
Greenland, reported no significant mineral 
production in 1969 nor does it engage in 
mineral commodity trade to any apprecia- 
ble extent. 

Mineral commodity exports were limited 
to 67,000 tons of cryolite, small quantities 
of metal scrap and coal with a total value 
of $1.8 million in 1967 and $1.3 million in 
1968. Mineral commodity imports totaled 
$6.7 million in 1967 and $8.6 million in 
1968. Expenditures for liquid fuels consti- 
tuted slightly more than half of the total 
expenditure for mineral commodity im- 
ports in both years. The area, however, 
has drawn the interest of mineral explora- 
tion groups. Geologic characteristics similar 
to those of the Canadian arctic oilfields 
have prompted approximately 40 applica- 
tions for oil concessions. Petroleum pros- 
pects are reportedly most favorable in the 
West Greenland Basin in the area extend- 
ing from Ingeret to Gronne Island, a land 
area of 6,000 square kilometers and an ad- 
joining offshore area of 100 to 150 kilome- 


ters. The developing interest for mineral 
concessions in Greenland have prompted 
the Danish Government to make fiscal pro- 
visions more attractive to investors and fos- 
ter State participation in resulting future 
production ventures. 

Among applicants now seeking mineral 
exploration and production rights are a 
consortium formed by Tenneco, Amerada 
and Compagnie Française de Pétroles; Ente 
Nazionale Indrocarburi (ENI-Italy); Do- 
minion Explorer (Canada); Cominco Ltd. 
(Canada); and  Ponderay Polar  (Den- 
mark). While most of the concession inter- 
est are centered in petroleum, exploration 
teams for lead-zinc ore and chromite have 
been active on the west coast and south- 
west coast, respectively. Cominco Ltd. and 
the Danish Ministry of Greenland entered 
mining concession negotiations for the 
Marmorilik fjord lead-zinc deposits, esti- 
mated to contain 2 million tons of ore av- 
eraging 20 percent combined lead and zinc 
content. 


ICELAND ° 


Indigenous mineral resources are limited 
to a few industrial nonmetallics, produc- 
tion of which remained relatively stable in 
1969. Increased diatomite output reflected 
a full year operation of the 12,000-ton per 
year-capacity plant under joint ownership 
by the Icelandic Government and Johns- 
Manville Corp. (United States). Iceland's 
large hydroelectric power potential (esti- 
mated at 35 million megawatt hours per 
year) was a major factor in the introduc- 
tion of aluminum production to that na- 
tion's economy. The Burfell hydroelectric 
project and the Hafnarfjodur (Straumsvik) 
aluminum smelter come on stream in mid- 
year. The 30,000-ton-capacity smelter is op- 
erated by Icelandic Aluminum Co. (Isal), 
a subsidiary of Swiss Aluminium Ltd. 
(Switzerland). Operations were underway 
in 1969 to expand plant capacity to 60,000 
tons by 1972. 

Expansion of the fertilizer manufactur- 
ing industry was under consideration dur- 
ing the year. A 70,000-ton-per-year capacity 
plant costing $2.7 million was proposed. 
The plant will adjoin the present 8,500- 
ton-per-year-capacity ammonium nitrate 


™ Prepared by 


plant of Icelandic State Fertilizer at Gu- 
funes and is expected to provide self-suffi- 
ciency through 1980 in manufactured 
nitrogen-phosphate-potassium fertilizers, ni- 
trogenous phosphate fertilizer, and am- 
monium nitrate fertilizers. 

Iceland imports its total annual petro- 
leum product requirement of more than 
500,000 tons. Of this total, about 75 per- 
cent is obtained from the U.S.S.R. The 
Government has proposed construction of 
a 700,000-ton-per-year-capacity (13,400 bar- 
rel-per-day) petroleum refinery costing 
$14.5 million. The proposed refinery will 
be 51 percent Icelandic owned, with the 
Government seeking a package deal with 
one party for crude oil, processing, and 
exports. The Icelandic petroleum product 
demand is highly imbalanced with large 
demands for gas oil and lesser demands 
for heavy fuel oil than exist in most other 
countries. 

The European Free Trade Association 
(EFTA) Council in session on December 
4, 1969, outlined terms by which Iceland 


Bernadette Michalski. 
5 Prepared by Bernadette Michalski. 
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would accede to membership in the asso- 
ciation in March 1970. Included in the 
terms were the gradual reduction of Ice- 
landic import duties on industrial products 
from EFTA countries. Basically the timeta- 
ble requires an immediate 30 percent re- 
duction on existing protective duties 
followed by 10 percent reductions on Janu- 
ary 1, 1974, and on each January | there- 
after with the final 10 percent removed on 
January 1, 1980. 

In connection with Iceland's entry into 
EFTA a $14 million fund was established 
by Denmark ($2.7 million), Finland ($2.7 
million), Iceland ($0.5 million), Norway 
($2.7 million), and Sweden ($5.4 million) 
to foster the development of export indus- 
tries and strengthen the competitive ability 
of Iceland's domestic industry. The sums 
are to be made available over a 4-year pe- 
riod and are to be repaid, free of interest, 
over a 15-year period beginning in 1980. 
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Iceland is dependent upon imported 
products for most of its mineral commod- 
ity requirements, and consequently about 
18 percent of all Icelandic imports by 
value, or $25.4 million, was attributed to 
mineral commodity imports in 1968. More 
than 60 percent of total mineral import 
expenditures were for mineral fuels, while 
iron and steel accounted for 18 percent 
and manufactured fertilizers for 10 per- 
cent. Import expenditures for alumina 
feedstock for the new aluminum plant. 
with a value estimated at $3 million in 
1969 somewhat altered the traditional Ice- 
landic mineral import pattern in this year. 

Mineral commodity exports valued at S0.3 
million in 1968 were comprised chiefly of 
scrap metal and diatomite. In 1969 an esti- 
mated additional $6 million was added to 
mineral export value with the emergence 
of aluminum ingot exports. 


Table 6.—Iceland: Production of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 , 
METALS 
Aluminum; DrimüAPy m d ccm ð r — dri 12,400 
Scrap, all h ð dd é ͤͤſ ote ĩͤ ulii kos NA 3,488 4.416 
NONMETALS 
17: ⅛5ꝛW³. Ue ð-ß ⁰ͥ⁰ͥ⁰⁰ ⁰ a ³ y ß E RS LM 115.904 100. 000 92,684 
Di thh0ſööſ AAAAdAVVVVVVVVVVVVVVVV˙ . 8 N 2,750 7,600 
Fertilizers, manufactured: 
Nitrogenous, gross weight.__.....-..--..-------------- eee ee 28. 900 24,336 24,350 
Nitrogen dente emere aaa n iln E w Ren aet 2,800 2,847 2,849 
Stone, sand, and gravel: 
Dimension stongʃ“kłʃhhhchcc ee eee eee eee eee NA 37,000 17,500 
Crushed and broken. ........ 2... 2.2 22 cc 2l c LLL cla cllc esr NA 87,500 86,500 
Sand, calcareous so ev o ci uL dee ear eeu at RR BEN E TES 252,000 278,000 252,000 


NA Not available. P Preliminary. 
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Table 7.—Iceland: Selected mineral commodity trade 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal destination or source, 1968 
EXPORTS 
ALS 
Scrap, all kind 1,282 800 NA. 
NONMETALS 
Diatomite.-....u.ll le Tc . cc abceis 2,138 West Germany 1,254. 
IMPORTS 
METALS 
Aluminum and alloys, unwrought and semi- 
manufacture ss 384 881 Switzerland 286; United Kingdom 122; 
Norway 102. 
Copper and alloys, unwrought and semi- 
manufactures... |... ...... 2 LLL cL Lll 235 142 NA. 
Iron and steel, semimanufactures: 
Bars, rods, angles, shapes, sections 18,125 16,075 Belgium-Luxembourg 38,273; Norway 
2,306; Czechoslovakia 2,001. 
Universals, plates and sheets. 9,262 8,072 Belgium-Luxembourg 2,619; United 
ingdom 1,701. 
Hoop and strip....................- 749 779 NA. 
Tubes, pipes and fitting 4.428 3,915 West Germany 1,198; Denmark 543. 
Lead and alloys, unwrought and semimanu- 
factures... coo uuo ois See 267 NA NA. 
Silver and platinum, all forms 
value, thousands. . $118 3105 NA. 
NONMETALS 
Cement. ³ĩ˙i¹'ß y pOUeEsuE 49,189 17,071 All from Denmark. 
Clay products. 8,645 2,500 United Kingdom 1,0065. 
Refractor // 1.611 1.637 NA. 
Nonrefractor c 1,130 864 United Kingdom 332. 
Fertilizers, manufactured: 
Nitrogenous bulk NA 8,656 France 2,492. 
Phosphatic bulk 8,656 9,871 All from Norway. 
Potassic bulk 1,356 7,832 East Germany 4,293. 
Other bulk 11,769 18,511 Netherlands 17,822. 
Salt ee oaa a Lec a eee he Gt 43,189 57,230 Spain 45,418. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural. ........... NA 2,149 West Germany 2,252. 
Coal, all grades, including briquets. ...... 5. 485 8,708 NA. 
Coke and semicoke. ...................- NA 1,188 NA. 
Petroleum refinery producta: 
Gasoline all kinds. 64,605 56,189 U.S.S.R. 49,646. 
Kerosine, jet fuels and white spirits 33,417 43,775 Netherlands Antilles 19,405; United 
Kingdom 18,397. 
Distillate fuel oils..........-. 2-2-2. 285,296 338,281  U.S.S.R. 261,394. 
Residual fuel Ookhlss . 107,899 106,648 U.S. S. R. 104,827. 
Lubricants, including greas ess. 4.489 4,637 United Kingdom 3,478. 
Liquefied petroleum gas 400 NA NA. 
Bitumen. oc nm s oleh se oa 5, 000 NA NA. 
NA Not available. 
SWITZERLAND ° 


Indigenous mineral resources continued 
to sustain a modest output of several non- 
metallic mineral commodities such as ce- 
ment, lime, and gypsum. The aluminum 
industry, based entirely on imported raw 
materials, meets Swiss consumption re- 
quirements and provides for a small ex- 
port of ingot and semimanufactures. The 
steel industry and the petroleum refining 
industry, also based on imported raw ma- 
terials, meet a substantial portion of the 
Nation's requirements in these commodi- 
tics. 
The Swiss gross national product (GNP) 


in terms of 1958 dollars rose by 52 per- 
cent in 1969 as compared with the nearly 
4.0 percent 1968 growth rate indicated by 
revised figures. The nation's economy is 
highly dependent upon trade which consti- 
tutes nearly half of the GNP. Industrial 
production rose by 11 percent in 1969 with 
export-oriented industries accounting for 
the major growth. The chemical industry 
registered a 25-percent growth and the 
metal processing industry registered an 18- 
percent growth. Industrial employment was 
high, with tightening labor market condi- 


® Prepared by Bernadette Michalski. 


864 


tions resulting from legislation which sta- 
bilized the level of resident foreign labor 
by placing absolute quotas on the number 
of foreign nationals entering the labor 
market. 

Petroleum, the nation's basic energy 
source, supplied 77 percent of total energy 
consumed in 1969. Petroleum product con- 
sumption totaled 11 million tons. Crude 
imports increased by 8.3 percent in 1969 to 
4.96 million tons. About 44 percent of the 
crude imports was obtained from Libya 
with Algeria and the Middle East supply- 
ing 26 percent each. Refinery product im- 
ports increased by 7 percent totaling 6.7 
million tons, the bulk of which (6.1 mil- 
lion tons) was derived from sources in the 
European Economic Community (EEC). 

Hydroelectric power accounted for 15.5 
percent of total energy consumption, solid 
fuels provided 5.2 percent, and nuclear 
power installations supplied the small re- 
mainder. 

Switzerand's first nuclear reactor, Beznau 
I was placed in service at 350 megawatt 
capacity. A second adjoining plant of 


MINERALS YEARBOOK, 1969 


equal capacity is scheduled for completion 
late in 1971. Both units are turnkey opera- 
tions of a Westinghouse and Brown-Boveri 
consortium. 

Total value of mineral exports was 
$231.3 million in 1968 as compared with 
$207.9 million in 1967. Nonferrous metal 
exports constituted about 36 percent of the 
mineral export by value or $82.3 million. 
Precious and semiprecious stones contrib- 
uted about 30 percent or $69.8 million to 
total mineral exports. The EEC received 
about 52 percent of the mineral exports by 
value or $121.2 million, and the European 
Free Trade Association (EFTA) received 
about 23 percent or $53.8 million. 

Total value of mineral imports was 
$862.8 million in 1968, as compared with 
$769.5 million in 1967. Petroleum, iron 
and steel and nonferrous ores and metals 
constituted the bulk of mineral imports 
contributing 77 percent or $665.8 to the 
total mineral import by value. The EEC 
continued to account for the major por- 
tion of mineral imports providing 63 per- 
cent ($545.8 million) in 1968. 


Table 8.—Switzerland: Production of mineral commodities 


(Thousand metric tons unless otherwise specified) 


Commodity 1967 1968 1969 » 
METALS 
Aluminum, metal, primary.....-...-....-------.----.---- metric tons.. 72,320 76,855 77,060 
Iron and steel: 
Pig iron.s 2c ñ ꝑũUPm ß. 24 22 25 
Ferroalloys (ferrosiliconnꝶ⁸ 22222 ee eee ee eee eee 2 6 6 
Steel, ingots and castings.........-------- 22 ccce LL cL LL lc LLL lll ll 445 458 507 
Steel semimanufactures. .... 2 LL LLL LL LLL cce LL eccL ecce eal ecc 480 490 515 
NONMETALS 
Cement, hydraulic 22... 222-2 LLL LLL Le cL d 4,176 4,321 4,584 
Gypsüm ² owes ͤ dd h ued wee ale scd 100 100 100 
III Sowa arate ew Sd er en ³ . 8 158 147 150 
; ⅛ r mm dd mic k y M DE cee 216 255 267 
MINERAL FUELS AND RELATED MATERIALS 
Coke, gas plant.. o LL ooi oo we é 275 250 23 
Gas, manufactured, all types. million cubic feet.. 12, 608 13,344 13, 121 
Petroleum refinery products: 
GaNOlMn eL oo ortlolcisdaacuddmdhma RE WEE us . ER D EE 698 711 807 
Kerosine and jet fuel 63 62 94 
Distillate eld!!! rede mE e EUER RERE EE 1,624 1,930 2,099 
Fel!!! 8 1.271 1.398 1. 591 
Liquified petroleum gaamanwnʒnwns sss 201 212 233 
Aphten wh lee wee We deve Heu Rame domes 80 120 
Other including naphtlB n...... ] «́ ?!'dç)%́́́è eee Os 74 87 94 


* Estimate. > Preliminary. 
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Table 9.—Switzerland: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal destinations, 1968 
METALS 
Aluminum: 
Oxide and hydroxide.................. 66 88 United States 16; West Germany 12. 
Metal, including alloys: 
Unwrought. ..................... 19,829 24,212 West Germany 11,228; Italy 3,985; 
United Kingdom 3, 104. 
Semimanufactures. ..............- 26,374 27,007 United Kingdom 2, 784; Denmark 2,784; 
Sweden 2,648. 
Cobalt oxide and hydrox ide 8 1 All to France. 
Columbium and tantalum, tantalum metal, 
5 alloys, all form 14 5 West Germany 2: United Ringdom 1. 
Metal, including alloys: 
Scrap RECO ̃ 8 10,451 12,782 West Germany 7,870; France 2,207; 
Italy 1,266. 
Unwrought. ............-..-.-..- 4,595 6,347 Italy 2, 364; West Germany 2,337. 
Semimanufactures................ 9,966 9,911 United States 8,331; Italy 1, 251; Israel 
Gold metal, unworked or partly worked 
thousand troy ounces.. 888 1,789 West Germany 599; France 351: Italy 
266; Brazil 227. 
Iron and steel: 
Ore and concentrate, including roasted 
11 JJ ĩðͤ ES 14,568 10,474 Mainly to West Germany. 
etal: 
SCTRD- 4 e 8 30. 509 39,335 Italy 26, de Weet Germany 9,304; 
France 2 
Pig iron, including cast iron, sponge 
ron, powder and sho 8 188 Mainly to Sweden. 
Ferroalloy ns 11.950 9,409 West Germany 4,718; Italy 2,810. 
Steel, primary forms. ................. 5,271 8,971 Italy 3,118. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 22,384 21,810 Italy eie Austria 4,038; West Ger- 
many 3, ; 
Universals, plates and sheets 8,149 4,185 Austria 2,034; France 1,227. 
Hoop and strip..................- „539 8,989 Austria 2H West Germany 921; 
nce 
Rails and accessories NA 1,073 Mainly to West Europe. 
JJ REPERIO 8 5,640 6,179 France 1,565; Italy 1,389. 
Tubes, pipes, and fitting 39,917 48,954 aei States 9, 9,858; Austria 7,183; Den- 
mark 4,408. 
Castings, and forgings, rough...... 136 265 Mainly to West Europe. 
3 ĩͤ Ä 8 78, 765 85, 955 
Lead metal, N alloys: 
J ö 88 5,287 5,407 Italy 5,078. 
Unwrought. .............- 2-222 l.l... 20 881 NA. 
Semimanufacture s 256 354 Mainly to West Europe. 
Magnesium metal, including alloys, all forms. 100 126 T 1 62; Sweden 14; Nether- 
an 
Mercur 76- pound flasks.. 94 135 Neen 58; India 40; West Germany 
Molybdenum metal, including alloys, all 
JJ; ceased ooo 88 2 1 All to West Germany. 
Nickel: 
Matte, speiss, and similar materials 16 7 Mainly to West Germany. 
Metal, including alloys: 
DCAD. o» se eet mado 519 651 West Germany 305; Italy 202. 
Unwrought. ..................... 60 6 NA. 
Semimanufactur es. 950 1,300 France 295; Netherlands 158; United 
Kingdom 146. 
ie metals and silver, ineluding 
alloys: 
Platinum group. thousand troy ounces... 85 131 Italy 38; France 34: United States 16: 
United Kingdom 14. 
C/C/ô§«ö’ð¹—õ ]; ²⅛ A am do.... 6,116 4,989 Het ,608; West Germany 778; France 
Silicon, elemental... ....................- 4,395 6,299 ne Syed 2,886; Japan 1,700; 
500 
Tin metal, including alloys: 
S/ eeu es long tons. 60 86 Mainly to West Germany. 
Unwrought and semimanufactures 
do.... 72 82 Mainly to West Europe. 
Tungsten, including alloys, all form 26 45 West Germany 41. 
Zinc metal, including alloys: 
Sd AAA LA LM LEN d 1,257 1,526 Italy 1.321. 
Unwrou ght 391 166 Mainly to West Germany. 
Semimanufactures 232 179 Austria 47; West Germany 35; Nether- 


See footnote at end of table. 
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Table 9.—Switzerland: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 Principal destinations, 1968 
METALS—Continued 
Other: 
Ash and residues containing nonferrous 
MSI eck nae ene xs ww 16,524 17,145 West Germany 6,371; Belgium-Luxem- 
bourg 2,426; France 1,014. 
Metals, including alloys, all forms: 
Alkali, alkaline earth, and rare- 
earth metals kilograms.. 630 1,563 West Germany 1,039. 
Base metals, including alloys, all 
forms, n. e. 19 26 Mainly to West Europe. 
NON METALS 
Abrasives, natural, n. e. s.: 
Pumice, emery, natural corundum, etc. . 16 24 NA. 
Grinding and polishing wheels and 
PJ!“ . 635 656 na Germany 214; United Kingdom 
Asbestos... . 2... eee 14 82 West Germany 8; France 5; Belgium- 
Luxembourg 4. 
Cement. ⅛˙²⅛ se nee :U᷑ F᷑G ĩ—— 23,894 108,868 West Germany 82,359; France 12. 390. 
Chalk. uc ume ³⁰Ü] . ͤ ß ͤ EDD E 3 Mainly to West Germany. 
Clays ano oy products (including all refrac- 
rick): 
rude clay... ee oe ee 10,598 454 Austria 852. 
Products: 
Refractory (including nonclay 
Bren Lover RE et ZEE 253 1.548 Mainly to West Europe. 
NonrefractorꝰyVy// 49,738 59,032 West Germany 27,724; France 16,910; 
Austria 10,957. 
Dlamond: 
Gem, not set or strung 
value, thousands.. $10,860 314, 628 Prince EE 515; West Germany $3,089; 
taly 
Industrial... ................... do.... $1,082 $1,791 West 3 $491; Belgium-Luxem- 
bourg $394; United Kingdom $262. 
Diatomite and other infusorial earth ....... 48 82 West Germany 43; Austria 22. 
Feldspar and fluorzpa 11 210 West Germany 123; Sweden 49. 
Fertilizer materials, manufactured: 
Nitrogenouun s 22,263 21,721 United Kingdom 18,312. 
Ar ³˙¹—- ⁰ nae enReR 121 258 West Germany 181; Italy 105. 
Graphite, naturaaallß?õk0kb.keklcal lll... 50 1 NA. 
Gypsum and plasters. |... ......... . sc... 1,366 2,226 AMA 2,151; Italy 32; West Germany 
Lime. 3. 2 o cocus 2,141 2,167 France 1.104; West Germany 602; Aus- 
tria ; 
Migne EE PERSIEI NES A ũů◯U—TIn TREO 47 43 West Germany 20; France 10. 
ica: 
Crude, including splittings and waste 60 107 West Germany 45; France 21; Italy 19. 
Worked, including agglomerated split- 
Ütingac c AC.... E E 209 185 Netherlands 29; Austria 23; Sweden 20. 
PE and semiprecious stone, except dia- 
mond: 
Natural............. thousand carats.. 28,750 79,505 France 54,665; West Germany 9,140; 
United Kingdom 5,820. 
Manufacture do.... 186,520 226,950 West Germany 8.445; France 4,625; 
United States 2,605. 
Salt and brines.. ....... 2... c ccc c.l LL eee 7 6 France 2; West Germany 1. 
Sodium and potassium compounds, n.e.s.: 
Caustic 80da...... 2 LLL ccc Ll LLL l.l. 8,061 8,886 Austria 3,657; Czechoslovakia 3,442; 
West Germany 1,199. 
Caustic potash............. cl. lll... 14 32 Mainly to France. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked.......... 33,107 39,462 UAR y 26,789; Austria 4,204; 
taly 3,931. 
Worked. ...... 2. 22 L2 lll l.l. -. 5,860 6,968 West Germany 5,875; Netherlands 377; 
Austria 261. 
Dall exefccEq Oe 6 120 France 5. 
Gravel and crushed rock«k kd 86,954 87,045 West Germany 23,141; France 11,679; 
Austria 1,390. 
Limestone (except dimension 31 33 Mainly to Austria 
Quartz and quartz ite 15,058 17,776 Italy 14. dois Netherlands 990; West Ger- 
many 87 
Sand, excluding metal-bearing.......... 13,632 19,598 Prana. 8,603; Italy 6,032; West Ger- 
many 3,709. 
Sulfur: 
Elementaaaallll 226 206 All to West Germany. 
Sulfuric acid·: :: 7,172 7.819 West Germany 7, 456; France 202. 
Tale, steatite, soapstone, pyrophyllite....... 1,734 2,059 Mainly to Italy. 
Other nonmetals, n.e.&, bromine, iodine, 
u 8 13,834 21,363 NA. 


See footnote at end of table. 
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Table 9.—Switzerland: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal destinations, 1968 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural.............- 2,349 782 United Kingdom 255 France 282. 
Carbon blaeeeeekeekkkk«kk . e e cce esee a 152 201 Italy 92; U.S.S.R. 2 
Coal, all grades, including briquets......... 8 4 France 2. 
Coke and semico ke 23,040 35. 558 Italy 14.344 Austria 12,005; West Ger- 
many 9, 160 
Hydrogen, helium, rare gases. 3 3 1 
Peat, including peat briquets and litter 185 412 KU 290; France 82; West Germany 


Petroleum refinery producta: 
Gasoline (including natural) 


thousand tons 11 12 Mainly to Austria. 
Distillate fuel oil. .............. do.... r 11 12 Netherlands 5; France 8. 
Residual fuel oil. do.... 155 183 Mainly to Austria. 
1 MODO MS OM: do.... 8 6 Syrian Arab Republic 2. 
ther: 
Petroleum coke. ........... do.... 11 10 West Germany 
Bituminous mixtures, n.e.8......... 436 449 Yugoslavia 192; inland 80; Rumania 53. 
Mineral tar and other coal, petroleum, or gas 
derived crude chemicals 1.464 2,277 Mainly to West Europe. 


r Revised. NA Not available. 


Table 10.—Switzerland: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal sources, 1968 
METALS 
Aluminum: 
Bauxite and concentrate 592 835 France 200. 
Oxide and hydrox ide 144,165 161,899 France 110,103; Guinea 49,169; Italy 1,787. 
Metal, including alloys: 
Unwrought. ................- 6,801 15,577 Norway 12,368; Austria 1,192; Poland 1,017. 
Semimanufactures 6,722 8,067 West Germany 4,258; Sweden 958; United 
Kingdom 879. 
Antimony metal, including alloys, all ö 
err ERECTUS 659 737 Republic of South Africa 169; mainland China, 
141; Japan 125; Belgium-Luxembourg 107. 
Arsenic trioxide, pentoxide, and acids. .. 86 122 France 63; Sweden 23; United States 6. 
Beryllium metal, including alloys, all 
rm kilograms.. 47 31 NA. 
Chromium 
Chromite............. ll ll l.l... 8,972 2,644 Republic of South Africa 2,340. 
Oxide and hydroxide.............. 521 528 i-a Germany 311; France 82; East Germany 
COEM oxide and hydroxide... ........ 5 6 Belgium-Luxembourg 5; Canada 1. 
0 
"Metal, including alloys: 
Scrap JJ EMQUE 558 638 Israel 307; Canada 133. 
Unwrought.................. 42,274 38,667 Bel ium-Luxembourg 12,987; Zambia 7,949; 
est Germany 7,430. 
Semimanufactures 21,200 22,824 United Kingdom 8, 117; West Germany 3,449; 


Canada 2,573. 
Gold metal, unworked and partly worked 
thousand troy ounces. . * 865 418 West Germany 272; France 82; United King- 
dom 27; United Statea 22. 
Iron and steel: 
Ore and concentrate, including 
3 PFI ce cee ce 21,489 24.071 Sweden 9,019. 
eta 
%% oo ³V cee odie 22,796 26,896 West Germany 18,677; Austria 2,849. 
Pig iron, including cast iron, 
sponge iron, spiegeleisen, 


powder and shot. .......... 56,615 57,816 West Germany 37,022; Netherlands 6,107; 
United Kingdom 4,576. 
Ferroalloys. sss 11,106 17,974 West Germany 6,671; Czechoslovakia 2,894; 
France 2,182. 
Steel, primary form 162,785 185,104 France 87,093; West Germany 82,336. 
Semimanufactures: 
Bars, rods, angles, shapes, sec- 
tions: 
Wire rod thousand tons 47 61 France 28; West Germany 16: Austria 8. 
Other bars and rod. do 127 144 West Germany 64; France 47. 
Angles shapes and sections 
do.... 204 832 "West rran E ni France 92; Belgium- 
Luxembourg 82 


See footnotes at end of table. 
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Table 10.—Switzerland: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS—C ontinued 


Iron and steel Continued 
Semimanufactures—Continued 
Bars, rods, angles, shapes, sec- 
tions—Continued 
Universals, plates and 
sheets. thousand tons 
Hoop and strip 


do 
Rails and accessories 
do 
Wire do 
Tubes, pipes, and e 
O.--- 
Castings and  forgings, 
rough........... O.. 
Total......... do.... 
Lead: 
DxIdeli oom ͤͤůůO 8 


Metal, including alloys: 
Unwrought, including scrap.... 


Mercury............. 76-pound flasks.. 
Molybdenum metal, including alloys, all 
Nickel: 


Platinum-group metals and silver, metals, 
including alloys, all forms: 
Platinum group 
thousand troy ounces... 


Silver... 2... ---2--..- do.... 
um metal, including alloys, all forms. 
Oxide 3-2 Sy ecu long tons 
Metal, including alloys: 
Unwrought F do 
Semi manufacture do 
Titanium oxide ss 
Tungsten: 
Ore and concentrate 


Metal, including alloys, all forms... 
Zinc: 
Oxi 


Metal, including alloys: 


Unwrought.................. 
Semimanufactures............ 

Other: 
Ore and concentrate sateen ERR 


Ash and residues containing non- 
ferrous metals.................- 
Metals, including alloys, all forms: 
Metalloids................... 
earth metals 
Pyrophoric alloys............. 
Base metals, including alloys, 
all form 


See footnotes at end of table. 


1967 


236 
20,237 
567 


109 
20,822 
278 

21 

868 
117 
7.827 


45 
72 


1,308 


24,501 
1,764 


8,972 
1 „515 
1,389 


266 
11 


659 


1968 


495 


142 
18,671 
248 

26 

869 
110 
8,970 


NA 
108 


1,145 


25,809 
1,555 


5,270 
1,886 
NA 


838 
11 


737 


Principal sources, 1968 


France 170; West Germany 146. 
West Germany 10; Austria 8. 


Austria 14; West Germany 18; France 8; 
Be um-Luxembourg 8. 
West ermany 7; Austria 6: United Kingdom 


West Germany 72; France 21. 
All from West Germany. 


West Germany 99; Mexico 56; France 40. 


Canada 4,166; France 4,038; West Germany 
2,491; Belgium-Luxembourg 2,274. 
West Germany 550. 


Norway 680; Canada 71: United Kingdom 25. 
Japan 395: Belgium-Luxembourg 117; West 
ermany 65. 
Italy 362; West Germany 151; United King- 
dom 100. 


Austria 6. 
West Germany 89; Israel 30. 


United Kingdom 763; Norwa 
United Kingdom 423; West 


868. 
ermany 275. 


U.S.S.R. 35; United Kingdom 23; West 
Germany 18; United States 16. 

Mexico 6,484; West Germany 5,563; United 
States 2, 451. 

Norway 141; France 50. 


West Germany 15. 

Netherlands 321; Malaysia 180; Thailand 119. 
Mainly from West Europe. 

West Germany 8,566; United Kingdom 2,711. 
West Germany 94; France 7; Austria 4. 


West Germany 486; Netherlands 292; 
Belgium-Luxembourg 197. 


Pon Tami 2 7 8,445: West Germany 

5,796; Zambia 2, 777: North Korea 2,664. 

Belgium-Luxembourg 880; West Germany 

pepe of South Africa 2,840; Australia 
,214. 

West Germany 948; France 342; United 
Kingdom 50. 

NA. 


West Germany 804. 
West Germany b. 


Mainland China 141; Japan 122; Belgium- 
Luxembourg 107. 
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Table 10.—Switzerland: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1967 
NONMETALS 
Abrasives, natural, n.e.s.: 
Punico, emery, natural corundum, 
KNEE EUER Wap RR NIRE 1,519 
l and polishing wheels and 
%% T 8 1.857 
Asbestoo Lll LL ele L e erc. 12,712 
Barite and witherite. ................- 2,249 
Boron materials: 
Crude natural borates............. 752 
Oxide and acid................... 486 
;;õö²I 00 30, 665 
Chalk os os ooo ak wate ecu esac 11,827 
Clays and clay products (including all 
refractory brick): 
Crude clays, n.e.s 181 , 542 
Products 
Refractory (including nonclay 
aA Ren eh 0 EP 20,740 
CES FCC 115,926 


N 
Cryolite and chiolite.................. 
Diamond, industrial. value, thousands... $1,339 


Diatomite and other infusorial earths... 1,949 
Feldspar and fluorspar. ............... 14,827 
Fertilizer materials: 
Crude: 
Ni enous... LL ccc eee 881 
Phosphatic.................- 21,497 
Po 99 CURAR EE 88,032 
Mee. reciba TE 19,914 
Manufactured: 
Nitrogenous. .............--. 4,469 
Phosphatic: 
homas (basic) slag...... 200,580 - 
T EE a cess 16,432 
Potass ile 15, 190 
Other, including mixed 21,881 
Ammon 9,409 
Graphite, natural..................... 470 
Gypsum and plasters. ...............- 59,866 
CJ! A. Bh ew ⁰ EE ,921 
Magnea TEREE T S E EA 8,362 
ca: 
Crude, including splittings and waste 640 
Worked, including agglomerated 
Splitting cesser rc 214 
Pigments, mineral 
Natural, crude. ...--.........-... 872 
Tron oxides, i Leberg 5 2.048 
Precious "od semiprecious stone, except 
ond: 
Natural......... thousand carats.. 126,805 
. do.... 98,915 
iid IS UD 3 45,987 
ix d PPC ios Sos tees = 943 
Sodium and potassium compounds n. e. a.: 
Caustic oda 4,792 
Caustic potash, sodic and potassic 
peroxides...................... 8,136 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
alcareous___._.......... 61,785 
Slate oos coal als 2,836 
R ⁰ 39, 766 


See footnotes at end of table. 


1968 


17,825 


401 
21,957 
87,091 
20,665 

2,652 


198,784 
17,885 


18,169 
81,528 


190 

475 
2,200 
177. 565 
100. 425 
42.217 
1,600 
7,169 


2,927 


Principal sources, 1968 


* Germany 664; Italy 482; United States 


West Germany 688; United Kingdom 152; 
Austria 150. 

Canada 8,046; U.S.S.R. 2,272; Republic of 
South Africa 2,127. 

West Germany 1,828; France 381. 


United States 659. 
France 269; Turkey 109; Italy 72. 
France 14,461; West Germany 7,749; Italy 


5,828. 
France 13,168; West Germany 794; Italy 505. 


West Germany 75,927; 


United Kingdom 
51,568; France 25,119. 


West Germany 13,594; France 1,986. 

Max 97,972; West Germany 14, 978. 

All from Denmark. 

i $678; West Germany 


$60 

United States 601; Denmark 356; France 
837; West Germany 811. 

France 8,3998; West Germany 4,820; Italy 


West Germany 386. 

Morocco 12, 215; perium Luxembourg 3,251. 

France 54, 916; West Germany 22,647. 

Pan 20,07 071: Peru 192; Republic of South 
ca 


Italy 839; Austria 650; France 505. 


France 128,636. 
Belgium-Luxembourg 6,473; France 5,956; 
etherlands 2,865. 

France 9,727; West Germany 6,597. 

West Germany 11,176; France 10 945: Bel- 
gium-Luxembourg 4,926. 

Austria 4,134; West Germany 652. 

Austria 249; West Germany 172; Italy 40. 

West Germany 81,201; Austria 20,886. 

Italy 14,692. 

Austria 8,208; West Germany 68. 


West Germany 290; Norway 124; 
Kingdom 115. 


France 116; Belgium-Luxembourg 70. 


West Germany 221; Austria 128; France 85. 
West Germany 2,076; Spain 40. 


United 


United States 61,580; Brazil 42,865; West 
Germany 21,850. 


France 96,810; Italy 2,635. 

Mainly from Italy. 

France 1,437; West Germany 72. 
West Germany 3,395; France 1,867. 


France 1,175; East Germany 631; 
Germany 544. 


West 


Italy 16,448; Austria 15, 18 arange 8,018. 


West Germany 764; Italy 188 
ir aa 13, 031; taly 12, 081; France 
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Table 10.—Switzerland: Imports of mineral commodities—Continued 
(Metric tons uniess otherwise specified) 


Commodity 


NONMETALS— Continued 
Stone, sand, and gravel—Continued 
Dimension Stone—Continued 
Worked 


Gravel and crushed rock 
thousand tons.. 
Limestone (except dimension) 
9 and quartzite AMO MERE Y 
and, excluding metal bearing 
thousand tons 


Sulfur: 
* Elemental: 
Other than colloidal. ......... 


Talc, steatite, soapstone, and pyrophyllite 
Other nonmetals, n.e.s.: 


Slag, dross and similar waste, not 
metal bearing 


Oxides and hydroxides of magnesium, 
strontium, barium.............- 


Bromine, iodine, fluorine. ......... 


MINERAL FUELS AND RELATED MATERIALS 


Asphalt and bitumen, natural 
Carbon black. ..............2......... 


Coal and briquets: 
Anthracite and bituminous coal 
thousand tons 


Briquets of anthracite and bine 
ous coal O... 
Lignite and lignite briquets. .do.... 
Coke and semicoke. ............ do.... 
Hydrogen, helium, rare gases 
Peat and peat briquets. .thousand tons 
Petroleum: 
Crude and partly refined do 
Refinery products: 
Gasoline (including paturan 


—— omo — ew ew 2 — 


Keroeine and jet fusl....do: NM 


Distillate fuel oil. ...... do.... 
Residual fuel oil........ do.... 
Lubricants . do 
Mineral jelly and wax do 
Other: 


Petroleum and piech coke 


O... 
Bitumen and other Poe cues 

Mineral tar and other coal, pettdleum, or 
gas derived crude chemicals... do 


1967 


12,676 

3,558 
56,031 
10,649 


857 


42,111 


64 , 029 
48,878 


1968 


53,913 
19,923 


907 


57,451 
80,595 


272 
1,225 


Principal sources, 1968 


Italy 1,152; West Germany 148. 

Italy 14,406; Austria 6,880. 

Italy 5,632; West Germany 1,182. 
Italy 6,718; France 3,503; Norway 956. 


France 2,024; West Germany 1,000; Italy 637. 
France 49,137; Italy 3,802. 
Italy 15,482; Belgium-Luxembourg 3,755. 


Italy 491; Belgium-Luxembourg 142; West 
Germany 141. 


Moers States 14,128; France 14,031; Poland 


West Germany 262. 

Mainly from nce. 

West Germany 533; France 296; Italy 246. 
France 4,712; Austria 4,530; Italy 1,693. 


France 24,582; West Germany 16,202. 


France 21,003; West Germany 6,251; Italy 


West Germany A iun United Kingdom 64; 
United States 
France 962; Notbarlaci de 78. 


Trinidad and Tobago 685; United States 293. 
France 2,837; Netherlands 1,377; West 
Germany 1,150. 


West Germany 356; Czechoslovakia 53; 
France 42. 


West Germany 10; France 7. 

Mainly from West Germany. 

West Germany 243; Netherlands 25. 
Italy 861; West Germany 99; France 88. 
Mainly from West Germany. 


Algeria 1,974; Libya 1,106; Bahrain 572. 
Italy 425; West 3 356: France 292. 
Italy 37; France 1 

Italy 1,159; West Canay 865; France 652. 
France 229; West Germany 185. 


Italy 25; Netherlands 14; West Germany 12. 
West Germany 4. 


West Germany 80; United States 27. 
West Germany 96; France 81; Italy 31. 
West Germany 12; France 10; Netherlands 2. 


t Revised. NA Not available. 
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BOTSWANA ° 

Botswana's mineral industry received United States, through the Agency for In- 


strong support for planned mine develop- 
ment when the Government obtained a 
$2.5 million * credit from the International 
Development Association, a unit of the 
World Bank. The credit was for financing 
costs of engineering design and preliminary 
works for infrastructure necessary for de- 
veloping proposed copper, copper and 
nickel, and diamond mines, At yearend the 
Government was planning to invite tenders 
for construction of the $2 million Shashi 
Dam, which will form a part of the Shashi 
Complex. Botswana's Government con- 
cluded an agreement with the Republic of 
South Africa for a revision of the Customs 
Union agreement of 1910. A significant 
change in the agreement provides trade 
protection for infant industries of Bot- 
swana and also gives a substantial increase 
in the share of revenue received by the 
smaller nation. The United Kingdom 
agreed to provide additional financial as- 
sistance of $12.6 million to Botswana. The 


ternational Development (AID), has 
agreed in principle to assist in the devel- 
opment of the Shashi Complex. 

The National Assembly passed the Pre- 
cious Stones Industry Act to regulate and 
control the new diamond industry. Com- 
prising 29 sections, the act covers subjects 
such as prospecting, discovery, mining, dis- 
posal, sale, purchase, transport, and rights 
of the Government. 

A large area of the Tati concession, to- 
taling about 338,500 acres, was given to 
the Botswana Government by South Afri- 
can interests. However, owners of the Tati 
Company still retained mineral rights to 
the area. 

Production of mineral commodities in 


1 Physical scientist, Bureau of Mines, Washing- 
ton, D.C. 

2 Foreign mineral specialist (petroleum), Bureau 
of Mines, Washington, D.C. 

3 Prepared by Henry E. Stipp. 

* Where necessary, values have been converted 
from South African Rand (R) to U.S. dollars at 
the rate of Ri==US$§1.40. 
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1969 was negligible, being valued at $516,887 
compared with output valued at $945,000 
in 1968. 


Table 1.—Botswana: Production of 
mineral commodities 


Commodity 1967 1968 1969 


METALS 
Manganese, ore and con- 
centrate, gross weight 


metric tons.. 4,258 24,098 «22,470 


NONMETALS 
Gem stones, rough, semi- 
precious. ..kilograms..  ..... 1,835 6,044 
Talc and related materials: 
Tale metrie tons 726 125 51 
Estimate 


Table 2.— Botswana: Foreign trade in 
selected mineral commodities 


(Exports in metrie tons: imports in 
thousand U.S. dollars) 


Commodity 1967! 19681 

EXPORTS: 

Metals: Manganese ore and 

concentrate 4,253 9,998 
Nonmetals: Talc.............. 73 4 

IMPORTS: 
Mineral fuels and lubricants.... 3, 409 3,431 

* Revised. 


1The Standard Bank Review (Johannesburg). 
No. 610, January 1970, p. 27. 


Foreign trade in minerals in 1968 con- 
sisted of exports of manganese ore valued 
at $301,367 and talc valued at $2,031. In 
1967, mangancse ore exports were valued 
at $31,922; talc was valued at $1,120. Im- 
ports of mineral commodities in 1968 were 
mainly mineral fuels and lubricants valued 
at $3.4 million. In 1967 imports of these 
commodities also were valued at $3.4 mil- 
lion. 

Africa Triangle Mining, Prospecting and 
Development Co. reportedly discovered 
three rich copper deposits5 The company, 
in which United States Steel Corp. and 
Anglo Vaal Group of South Africa are 
shareholders, reported that the deposits 
are in a copper belt stretching from the 
Democratic Republic of the Congo (Kin- 
shasa) through Zambia and Botswana into 
South-West Africa. Drilling in South-West 
Africa indicated extensive reserves. 

A survey of copper resources in the Mat- 
sitamma area disclosed three deposits: 
Makala and Thakadu, where proved and 
probable reserves have been estimated at 
4.7 million tons of sulfide ore, containing 
2.24 percent copper and 1.7 million tons, 
containing 2.15 percent copper, respec- 
tively; and Logolo, where probable ore re- 
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serves were estimated at 580,000 tons con- 
taining 1.88 percent copper.* 

Botswana Roan Selection Trust (BRST) 
planned to start developing its copper-nickel 
deposits at Selebi and Pikwe.7 Metallgesell- 
schaft, a West German firm, agreed to pur- 
chase two-thirds of the nickel and all of the 
other metals produced by BRST for 15 
years. BRST would obtain a loan of about 
$35 million from German sources to de- 
velop the mines. Copper-nickel matte, from 
a concentrator and smelter that will be 
constructed between Selebi and Pikwe, will 
be refined in the American Metal Climax 
Inc. refinery at Port Nickel, Louisiana. 

Anglo-American Corporation of South 
Africa, Ltd. and the owners of mineral 
rights in the Tati area concluded an ar- 
rangement that gave Anglo-American the 
right to prospect the area for a 15-month 
period. Reportedly, deposits similar to 
those at Selebi and Pikwe occur; however, 
reserves in the area have not been proved. 
Two promising areas occur near Mount 
Selkirk and Mount Struck. 

A subsidiary of De Beers Consolidated 
Mines Ltd. was evaluating the diamond 
pipe recently discovered at Orapa in the 
Letlhakane area.8 The kimberlite pipe, re- 
portedly the second largest in Africa, was 
estimated to cover an area of about 280 
acres. De Beers was scheduled to spend 
about $32 million in the next 2 years to 
develop the diamond-bearing pipe and any 
other deposit that might be found in the 
area. Production was expected to begin in 
1971 and reach an estimated 3 million car- 
ats by 1975. A contract for construction of 
165 houses and single quarters for 200 
workers was awarded to Cosgrin (Bots- 
wana) Pty. Ltd. by the Anglo-American 
Corp.° The mining township will be con- 
structed near Orapa, 143 miles west of 
Francistown. Cosgrin ‘also will construct 
foundations and buildings to house the 
diamond recovery plant. The Government 
of Botswana plans to build an all weather 
road from Francistown to Orapa. 


$ Enginecring and Mining Journal. New African 
Copper Finds Seem Promising. V. 170, No. 12, 
December 1969, p. 98. 

* Annales Des Mines (Paris). Botswana. No. 9, 
September 1969, pp. 81-82. 

Mining Journal (London). Botswana BRST 

Prodo uon Plans. V. 274, No. 7027, Apr. 24, 1970, 
p. 370. 

* Engineering and Mining Jona Botswana. V. 
170, No. 6, June 1969, p. 304. 

* Mining Journal. Botswana Mining Township 
„ V. 273, No. 7004, Nov. 14, 1969, p. 
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BURUNDI 1° 


The mineral industry of Burundi con- 
sisted mainly of the mining and concen- 
trating of bastnaesite, a rare-earth min- 
eral, and cassiterite. an ore of tin. To 
diversify the economy, the Government of 
Burundi and the United Nations Develop- 
ment Program began a joint project for 
studying the feasibility of developing the 
nation's mineral resources. The project, 
which will cost about $1,174,300,11 was di- 
rected toward exploiting previously mined 
minerals and locating other economic min- 
eral deposits. Photogeologic mapping of 
the country was begun, and an airborne 
geophysical survey to be followed by 
ground investigation of promising areas 
was planned. In 1969 the Governments of 
Burundi and the United States signed an 
Investment Guaranty Agreement. 

Production of mineral commodities were 
valued at $320,000 in 1969, compared with 
$640,000 in 1968. Foreign trade in mineral 
commodities in 1968 was confined mainly 
to exports of gem diamonds, valued at $4.8 
million, and tin ore and concentrates, val- 
ued at $139,000, In 1967 exports of these 
minerals were valued at $3 million and 
$100,000, respectively. Imports of mineral 
commodities in 1968 consisted of mainly 
petroleum products, valued at $1.6 million, 
and iron and steel semimanufactures, val- 
ued at $1.2 million. In 1967 these imports 
were valued at $1.4 million and $857,000, 
respectively. 

Bastnaesite concentrate produced by 
Société Minerale de Karonge (SOMIKA) 
continued to increase in quantity; however, 


Table 4.—Burundi: 


the outlook for future sale of the concen- 
trate was clouded by a decrease in the 
grade of ore. SOMIKA planned to reopen 
a cassiterite mine at Mulehe near the 
Rwanda border. The mine was expected to 
produce five to six tons per month ini- 
tially and reach a top output of 10 tons 
per month. Tungsten and tantalite depos- 
its in the lake area of Burundi were being 
investigated for future exploitation. 
Reportedly, a group of United Nations 
mineral specialists found traces of copper 
in rocks at Rushubi near Bujumbura. This 
revived hope that exploitable deposits of 
copper would be discovered. Indications of 
diamond in samples taken from the south- 
eastern Mosso area were reported; however, 
the quantity of diamond involved was un- 
known. The possibility of commercial ex- 


10 Prepared by Henry E. Stipp. 

11 Where necessary, values have been converted 
from Burundi Francs (RBF) to U.S. dollars at 
the rate of RBF87.5—US$1.00. 


Table 3.- Burundi: Production 
of mineral commodities 


Commodity ! 1967 1968 1969 


METALS 
Gold, mine output, metal content 
troy ounces.. 482 648 ... 
Rare-earth metals, bastnaesite con- 
centrates, gross weight 
metric tons.. 300 525 600 
Tin, ores and concentrate, gross 
weight. long tons.. 45 148 108 
NONMETALS 
Limes. 8 metric tons.. NA NA 800 


NA Not available. 


1In addition to commodities listed, construction 
materials, such as clays and sand and gravel are 
produced, but quantitative data are not available. 


Foreign trade in selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 ! 
EXPORTS 
METALS 
Copper, metal and alloys, unwrought.__....-.--------- 2-2-2 oe Lll lll eee 800 NA 
Tin, ore and concentrate s long tons.. 44 67 
Zinc, metal and alloys, unwrought............. 2... l2. cce eee ssa 100 NA 
Nonferrous base metal ore concentrate s 10 NA 
NONMETALS 
Diamond, ger 8 value, thousands $3,034 $4,335 
Fertilizer mates...“ ²ð ]i¹i ð ͤ do.... 13269 3259 
IMPORTS 
METALS 
Iron and steel, metal, semimanufaetureemgsss eee eee ee eee 908 8,626 
NONMETALS 
e P eae . p Ea 81 NA 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum products, lubricants and greasge ss 282 


NA Not available. 


! Statistical Office of the United Nations. Supplement to the World Trade Annual. V. 3, 1967, pp. 463-466; 


and V. 3, 1968, pp. 686-690. 
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ploitation of this deposit has not been 
evaluated. Calcareous soil found in Bu— 
banza Province north of Bujumbura could 
be used to make cement. 

Former gold producing areas of the 
country were scheduled for exploration 
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under the United Nations Development 
program.12 Indications of copper and lead 
were found in the northwestern part of 
the country, mercury near Gitega, nickel 
and cobalt in the south, and manganese in 
the foothills of the Buhoro mountains. 


CAMEROON A* 


The Federal Republic of Cameroon con- 
tinued to produce mainly aluminum, gold, 
and tin, which contributed negligible value 
to the economy of the country. However, 
increasing interest in the bauxite deposits 
near Minim-Martap, copper deposits in the 
Poli area, and exploration for crude petro- 
leum along the costal shelf indicated an 
expanding role for the nation’s mineral in- 
dustry. 

An aerial isomagnetic survey of parts of 
southeastern and central Cameroon, being 
conducted under a $1 million grant from 
the Canadian Government, could uncover 
commercial mineral deposits. The United 
Nations was engaged in a project to reor- 
ganize Cameroon's Geologic Service and to 
study anomalies discovered by the aerial 
survey. The French Atomic Energy Com- 
mission was studying radioactive anomalies 
in Cameroon discovered in the Dja series 
in the Sembé Ouesso region of the Congo 
(Brazzaville). Cameroon Government agen- 
cies were studying water resources in the 
northern part of the country and geother- 
mal anomalies in the central and north- 
ern and western sections. The Bureau 
de Récherches Géologiques et  Minicres 
(BRGM) was conducting hydrogcologic 
studies on the Logone aquifer in the 
Chadian basin of northern Cameroon. 

Production of mineral commodities in 
1969 were valued at an estimated $24.4 
million compared with an estimated $23.7 
million in 1968.14 Foreign trade in min- 
eral commodities in 1968 consisted of 
mainly exports of primary aluminum val- 
ued at $17.9 million compared with $23.3 
million in 1967. Imports of mineral com- 
modities in 1968 were mainly iron and 
stcel semimanufactures valued at $8.0 mil- 
lion and petroleum products valucd at $2.8 
million. In 1967 these mineral commodity 
imports were valued at $6.0 million, and 
$3.2 million, respectively. 

Compagnie Camerounaise de l'Aluminium 
Pechiney-Ugine was expanding its smclter 
located near Edea. Capacity was to be in- 


creased from 50,000 tons per year to 60,000 
tons per year by 1971.15 The French firms 
Compagnie de Products Chimiques et 
Electrometallurgiques Péchiney and Ugine- 
Kuhlmann signed an agreement with the 
Government to form a company to investi- 
gate bauxite deposits in an area between 
Tibati and Ngaoundéré.16 The BRGM 
studied these deposits in 1958 and estimated 
reserves of bauxite at 500 million tons; 
however, recent investigations indicate re- 
serves of about 1 billion tons of bauxite 


7 World Mining. What's Going On In World 
Mining. V. 5, No. 9, August 1969, pp. 58-59. 

13 Prepared by Henry E. Stipp. 

14 Where necessary, values have been converted 
from Communauté Financiere Africiane Franc 
(CFAF) to U.S. dollars at the rate of CFAFZ 48 
US$1.00. 

15 Engineering and Mining Journal. V. 171, No. 
2, February 1970, p. 82. 

1? Metal Bulletin (London). Bauxite Prospects 
in Cameroon. No. 5446, Nov. 4, 1969, p. 16. 


Table 5.~Cameroon: Production of 
mineral commodities 


Commodity ! 1967 1968 1969 


Al uminum, metal, primary 
metric tons... 48,324 45,391 46.737 


Gold, mine output, metal 

content..... troy ounces.. 991 r965 171 
Tin, mine output, metal con- 

tent... long tons.. 51 41 29 


r Revised. 

In addition to commodities listed, construction 
materials such as clays and sand and gravel are pro- 
duced but quantitative data for these are not avail- 
able 


Table 6.—Cameroon: Exports of 
selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 ! 


METALS 
Aluminum, metal. .............. 
Copper, scrap_.._-------------.- 


Iron and steel, metal, scrap. ..... 845 982 
Tin, ore and concentrate 
long tons 49 
Nonferrous ore and concentrates, 
J777CCͥͥͤ Lue c LE 8 52 63 


! Statistical Office of the United Mrd Supple- 
ment to the World Trade Annual. V. 1965, pp. 
592 594. 

? Principa! destinations: France 29,963; the Neth- 
erlands 2,457. 


THE MINERAL INDUSTRY OF OTHER AREAS OF AFRICA 875 
Table 7.—Cameroon: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 ! 
METALS 
Aluminum, %% cR IINE destra ted mutat ecu EE E EE 4,724 1,347 
Copper, Metal 2.0 oe s cmesLidwedasseidolislsnasged y voL ecw soc 82 70 
Iron and steel 

Pig iron and ferroalloys___._.-.. 22-222 eee eee 186 NA 
Steel ingots and equivalent form 496 601 

Semimanufactures: 
Bars, rods and sections 9.128 13.351 
Plate, sheet and strip. L2. dd 10,140 8,307 
Rails and accessories... 2:222 LLL LLL Lal Lll cele ccc ee eee N 743 
// õĩ]⁰Üͥ¹r bo he ee ee cere ðè y y E LR E 2. 800 2.324 
Tubes, pipes and fittings. 2... LLL c LLL LLL LLL ll eee lll. 7,749 13,941 
Total. ⁵«²⁵²ꝛðù ate ce ⁵ ⁵ r 29,317 88. 666 
C/ ˙Ü5i i... ꝶ ß d eect aus 5 NA 

NON METALS 

ÜöĩL˙ ũ ͤi!;ꝛꝛ2—2— mw ↄ 5 t meti Ei d 202 NA 
Barium ⁰Äöy ] xii7C ð id ð Z ͤ d Ee ĩðâyy y E din EL 1.356 NA 
if... 0 LL E EE E 134,535 137,505 
Clays and clay products... ooo eeu Rcx se b ewe ecu en eae d eke eie a adn ce 2,764 3,538 
Fertilizer materials, manufaeture lll eee ee eee 80,118 49,848 
Salt.E õĩ˙⁰.iAA]³’’öwuumm ð- ct SL AA ⁊ĩð—--s ð2-ͥf - LOU LU T E ue 8 22,032 — 22 
Stone and sand and graveõeõe“““““]“]“]“]“lllllllll]lJ]l]]l „ 11 


Nonmetallic minerals, crude, n. es 
Nonmetallic mineral manufactures, n.e.8............. 


ses oo — —— mom omo mom 


— — ——— —— 22 


24.889 22,395 


Pigments,:paints ˙p! yd A ee ee 1,320 98 
MINERAL FUELS AND RELATED MATERIALS 

Petroleum refinery products «4 69,077 49,562 

Tar, pitch and other crude chemicals from coal, oil, and gas distillation. .......... 3,036 8,006 


NA Not available. 


1 Statistical Office of the United Nations. Supplement to the World Trade Annual. V. 8, 1968, pp. 595-608. 


reportedly containing 43 to 44 percent 
alumina (AlgO3) and 3.4 percent silica 

Mineralogical studies of bauxite found 
near Minim-Martap indicated an average 
alumina content of 42 to 43 percent.17 
The deposits are located in the remote 
northern part of Cameroon. If the deposits 
prove to be feasible for commercial devel- 
opment, the proposed Douala to Fort Lamy, 
Chad railway could be diverted to pass 
through the area. In October the Govern- 
ment announced the formation of a com- 
pany, Société d'Etudes des Bauxites du 
Cameroun, to investigate the bauxite de- 
posits at Mini Martap. The Cameroon Gov- 
ernment has 40 percent of the shares of 
the company, with 60 percent being divided 
among Péchiney, Ugine-Kuhlmann, and 
BRGM. Studies planned by the company 
will cost about $1.1 million and are sched- 
uled to last 3 years. 

Copper deposits in the vicinity of Poli, 
south of Garoua, were being studied by 
BRGM to determine the extent of mincr- 
alization. The exploration area covers 3,667 
square miles. Although results of the ex- 
ploration program were unknown, report- 
edly Société Miniere de Peñarroya and 
Compagnie de Mokta were interested in 


participating in the program on a shared 
cost basis. The Cameroon Department of 
Mines was studying copper indications in 
the Lom series of schists east of Meiganga.18 
Copper anomalies in the Kodeala area were 
discovered to be uneconomic; however, in 
the Penti-Koti area mineralization of 0.18 
to 2.5 grams per ton of copper were dis- 
covered. 


Gold was mined in the Betare Oya area 
under Government issued mining permits. 
However, in the Batouri area, where gold 
also is found, no mining permits have 
been awarded. The mining and sale of 
gold in the Batouri area, which is esti- 
mated to be equal in quantity to that at 
Betare Oya, is undertaken illegally. 


Reportedly, ore at the tin mine at Mayo 
Darle near the Nigerian border is almost 
exhausted. Additional ore reserves will 
have to be located or the mine will be 
shut down within the next few ycars. 


A cement plant was being constructed at 
Figuil in northern Cameroon and a cement 


Y Relinga, Samuel. Composition Mineralogique 
des Bauxites de l'Adamaua (Cameroun). Annuals 
de la Faculté des Sciences du Cameroun, No. 2, 
1968, pp. 59-76. 

1! Annales Des Mines (Paris). Cameroun. No. 
9, September 1969, pp. 75-76. 
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clinker factory was being erected at Dou- 
ala. Both plants were expected to become 
operational in 1971. 

Exploration for crude petroleum has in- 
tensified, but no commercially exploitable 
reserves have been discovered. No use has 
been found for the 14.1 billion cubic feet 
of natural gas discovered in the Douala 
area. In 1967 Société d'Etudes et de Re- 
cherches des Petroles du Cameroun (SER- 
EPCA) drilled a well in their Rio del Ray 
offshore concession that found two oil and 
three gas reservoirs.19 However, the find 
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was considered to be noncommercial. 
Amerada-Hess Oil Co. and Cities Service 
Petroleum Co. were granted a petroleum 
exploration concession for an offshore area 
extending between the town of Campa and 
the Equatorial Guinea border.20 The com- 
panies agreed to start seismic work speed- 
ily and to begin drilling within 1 year or 
surrender the concession. 

Standard Oil Co. of New Jersey (ESSO) 
is building a chain of service stations 
throughout the country, which now total 
11 stations. 


CENTRAL AFRICAN REPUBLIC 7 


Diamond mining was the principal activ- 
ity of the mineral industry in the Central 
African Republic (CAR). In recent years 
the sale of diamond has constituted about 
50 percent of the CAR export revenue and 
was probably the most important activity 
in the monetized sector of the economy. 
Mining of uranium, which is expected to 
begin in 1972, will provide an additional 
source of revenue for the Government and 
increase employment by about 600 persons. 
However, the location of uranium deposits 
will require high transportation costs and 
the difficulty of extracting the uranium 
from its ores will also increase production 
costs. 

The recovery of diamond in 1969 was 
valued at about $15.3 million, a decrease 
of 15 percent from the $18 million of 
1968.22 Production was estimated at 
roughly 60 to 65 percent gem stones and 
35 to 40 percent industrial stones. Quanti- 
tative data on production and trade are 
shown in tables 8-9. Foreign trade in min- 
eral commodities in 1968 consisted of 
mainly diamond exports, valued at $18.9 
million, compared with $13.6 million in 
1967, Principal imports of mineral com- 
modities in 1968 were petroleum refinery 
products, valued at $938,000, and cement 
and building products, valued at $901,000. 
In 1967 imports of these commodities were 
valued at $855,000 and $984,000, respec- 
tively. 

A joint venture company, Société Cen- 
trafricaine de Diamant Industriel, was 
formed to set up a diamond cutting and 
polishing factory and to export diamonds. 
The Government of CAR was to provide 
5] percent of the company's capital. In Oc- 
tober the National Diamond Office (OND) 


was closed by the Government. Offices of 
several diamond buying firms, including 
Diamond Distributors, Inc. (DDI), and 
CADIAM, both United States owned firms, 
also were closed. The OND and most com- 
pany offices were reopened after the firms 
paid certain sums of money, allegedly owed 
as taxes, to the CAR treasury. A week 
later the Government demanded payment 
of overdue fees for the renewal of mining 
permits for three companies affiliated with 
DDI. The companies refused to pay the 
amount of money demanded by the Gov- 
ernment and their operations, including 
mines, were again shut down. The dispute 
continued throughout the year, but was 
being negotiated by company officers and 
Government Ministers. The closedown of 
company operations was mainly responsible 
for the decrease of 13.5 percent in CAR 
output of diamond compared with that of 


9 Petroleum Intelligence ee: What's New 
Around the World. V. 8, No. 6, Feb. 10, 1969, 


p 

petroleum Intelligence Weekly. EUM IRE Of- 
shore Play m West Africa is Speeding Up. V. 9, 
No. 5, Feb. 2, 1970, p. 5. 

n 5 by Henry E. Stipp. 

2 Where necessary, values have been converted 
from Communauté Financiere Africiane Francs 
(CFAF) to U.S. dollars at the rate of CFAF245= 
Us$1.00 from Jan. 1, 1969 through Aug. 6, 1969; 
and CFAF277=US$1.00 from Aug. 7, 
through Dec. 31. 1969. 


Table 8.—Central African Republic: 
Production of mineral commodities 


Quantity 
(carats) 

Diamon (gem and industrial): ! 
Cͥͥͤͥͤ 8 520,628 
1965 MM NES 609 , 360 
%%% 8 526. 906 


1 In addition, construction materials such as clays 
and sand and gravel were produced, but quantita- 
tive data were not available. 
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Table 9.—Central African Republic: Foreign trade in selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
EXPORTS 
NONMNETALS 
FIC ⁰¹˙“lX]ʃ. ⅛˙rͤnꝛ..f mm 90m A 8 carats.. 518,184 1 635,936 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery produe tg 434 NA 
IMPORTS ? 

METALS 
/ ⁵ð ce y eu a E LET 161 61 
Copper oil ecu · e pese accrue rq a a a a a . 14 NA 
Iron and steel, including alloys, semimanufactures. ...................- ll. lll. r- 4,068 8,238 
%ôö˙§5—0 M M p.. 8 NA 
i ˙ ß (“ meus icto y.... 8 long tons 2 NA 

NONMBETALS 

Abrasives, n ð U X—ʃ 20 NA 
Cement, lime, and other building materials 20,742 15,728 
Clay construction materials 145 N 

Fertilizer materials, manufactured....... 22222: 2: LLL c2 ll LL LLL lll L2 eee eee 8,844 1,218 
Nonmetallic mineral manufactures_......_......--..-.-.------...------------e 4,266 13 
Other crude mineralssdgss e ccce ce ccc cer 4 NA 

MINERAL FUELS AND RELATED MATERIALS 

Gas, natural or manufactured... eue 852 NA 
Petroleum refinery products. ............ 2. LL c LLL lll LL ee eee ee eee eens 84,882 28,559 


NA Not available. 


1 Principal destinations: United States 887,920; Israel 190,781. 
3 Source for 1968 figures: Republic Centrafricaine (Bangui). Monthly Bulletin of Statistics. No. 2, February 


1969, pp. 5-18 (10 and 11 months, 1968). 


the previous year. Also contributing some- 
what to the decline in official diamond re- 
covery statistics was an increase in smug- 
gling operations. 

The CAR Government signed documents 
for organizing a company which will 
exploit uranium deposits at Bakouma. The 
firm, Compagnie des Mines d'Uranium de 
Bakouma (URBA), which is owned by the 
French Atomic Energy Commission (CEA) 
(40 percent), Compagnie Frangaise des Min- 
erais d'Uranium (40 percent), and the 


CAR Government (20 percent) , expects to 
produce 1,200 tons of uranium concentrate 


per year by 1972. The reserves, located in 


the Bakouma region 298 miles northeast of 
Bangui, between Kotto and M'Bari, were 
estimated at 8 million tons of ore contain- 
ing about 8,000 tons of uranium (U30;). 
Mineralization is localized in shale-phos- 
phate sediments of Eocene age. The ura- 
nium is present in the form of autunite 
(calcium uranium phosphate) and torbe- 
rnite (copper uranium phosphate). 


CHAD ?* 


Recovery of natron in the Lake Chad 
area and salt in the desert salt flats were 
again the principal commercial activities of 
the mineral industry. Unrecorded quanti- 
ties of construction materials also were 
produced for local use. The following re- 
search. program was scheduled to be con- 
ducted by the Bureau de Recherches 
Géologiques et Miniéres for the Chadian 
Government: (l) A survey of the salt de- 
posits of the Borkou-Ennedi area; (2) 
prospecting of gold quartz veins of the Ir- 
riba region: and (9) prospecting for plati- 
num and copper in the Lake Léré area. 
The Government also was active in en- 
couraging exploration by foreign firms for 
minerals and mineral fuels. Technicians of 
the Food and Agricultural Organization 


(FAO) also were conducting hydrology 
studies in the Lake Chad basin. 

The $,870 tons of natron produced in 
1969 was valued at about $70,321,24 com- 
pared with 3,880 tons valued at $82,855 in 
1968. Production, which was geared to 
sales in the Nigerian market, was lower as 
a result of the civil war in that country. 

Chad's foreign trade in mineral com- 
modities was confined mainly to the im- 
port of manufactured articles and export 
of natron as shown in table 10. In 1968 
imports of cement were valued at $2.1 mil- 
lion, fuel oil $1.7 million, iron and steel 


23 Prepared by Henry E. Stipp. 


* Where necessary, values have been converted 
from Communauté Financiere Africiane Francs 
(CFAF) to U.S. dollars at the rate of CFAF277= 
US$1.00. 
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semimanufactures $618,000 and fertilizer 
$275,000.25 In 1967 these commodities were 
valued at $741,000, $1.6 million, $97,000, 
and $213,000, respectively. 

In September the Chad Government 
granted a 5-year permit for hydrocarbon 
exploration in central and southern Chad 
to Continental Oil Co. (CONOCO) .26 
The exploration areas cover a total of 
233,105 square miles in the Lake Chad 
Syncline and the Chari Depression. CON- 
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OCO must spend a total of $5.7 million 
during the 5-year period. The permit can 
be renewed for two 5-year periods. Provi- 
sion also has been made for production if 
a commercial discovery is made. 

Although minerals development in Chad 
is negligible, the country contains traces of 
tantalum, cassiterite, and tungsten in the 
Tibesti mountains in northern Chad, and 
alluvial gold, platinum, and copper deposits 
near Léré, southern Chad.27 


Table 10.—Chad: Foreign trade in selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 ! 1968 * 
EXPORTS 

NONMETALS 

J ùÜ:˙³ĩu.ã soc no oo net a C op tne tot esca te eh eek LAC 3,683 e 2,500 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery product kt 3.212 NA 
IMPORTS 
METALS 

h ue emo ccs nl dor c uM eir au dn 9 14 
f! ³˙W⁴⁰ ³ÄVW.A ⁰⁰=¶. w ĩð—w k m 8 9 NA 
Iron and steel, metal, semimanufactu res 3,224 3.272 
1 ͥ Ü⁰ͤſdͥ y dd ³ ³dſd½ꝗ́dddſ d eee ele eee! NA 
J/õ·ĩwùàànAAjAnu ³ÄV³ JJ ³ WÜA.yß ⁵ ³ é ĩðV: ĩé 8 1 NA 

NONMETALS 
Abrasives, ü y sea eee 18 NA 
Cement, lime, and other building materials 10,059 24,731 
Clay construction materials 177 23 
Fertilizers, manufactured__....... 22222 LLL LLL ecl ;i 1,918 6. 680 
Nonmetallic minerals, crude, n. es 2,178 NA 
Nonmetallic mineral manufacture ss. 30 28 

MINERAL FUELS AND RELATED MATERIALS 

Gas, natural or manufactureũdhG LL LLL eee ewe eee c 217 NA 
Petroleum refinery produetssss I. 41.887 351 


e Estimate. NA Not available. 


1 Statistical Office of the European Communities, Associates. General and Foreign Trade Statistics. No. 6, 


1968, pp. 39-49. 


2 Statistical Office of the United Nations. Supplement to the World Trade Annual. V. 3, 1968, pp. 561-567. 


CONGO (BRAZZAVILLE) 28 


The mineral industry of Congo (Brazza- 
ville) consisted mainly of crude petroleum 
recovery and output of small quantities of 
nonferrous metals. However, the mining of 
potash, which began in 1969, should en- 
hance significantly the total value of min- 
eral production in future years. 

The Congolese Government was active in 
encouraging foreign private investment in 
the industrial sector. Although the United 
States currently has no diplomatic repre- 
sentation with Congo (Brazzaville), an In- 
vestment Guaranty Agreement has been 
signed by the two countries. Hydrology 
studies in the Sangha region, which were 
being conducted by the Overseas Office of 
Scientific Research and Technology (OR- 
STOM), were terminated. 

Production statistics for 1969 were not 
available. Petroleum output, which has 
been decreasing steadily since 1961, proba- 


bly fell again. The small field at Pointe 
Indian is approaching exhaustion. 

Foreign trade in mineral commodities 
outside of the Central African Customs 
and Economic Union in 1968 consisted 
mainly of exports of diamond valucd at 
$15.5 million, nonferrous ore and concen- 
trates valued at $1.8 million, and crude 
petroleum and refinery products valued at 
$646,000.29 In 1967 these commodity ex- 
ports were valued at $16.1 million, $1.0 


35 Statistical Office of the European Communities. 
General and Foreign Trade Statistics. 1969—4, p. 
19. 

U.S. Embassy, Fort Lamy. State Dept. Air- 
gram A-135 Sept. 11, 1969, p. 2. 

7 Worrel, Stephen W. Basic Data on the Econ- 
omv of Chad. U.S. Dept. of Commerce. Overseas 
Business Reports, July 1969, p. 6. 

2 Prepared bv Henry E. Stipp. 

2 Where necessary, values have been converted 
from Communauté Financiere Africiane Francs 
(CFAF) to U.S. dollars at the rate of CFAF247= 
Us$1.00. 
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Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 19671 1968! 1969 
METALS ? 
Copper n...: a ee ] . A 8 906 178 800 
CXOld. o. ß ucc A ee Ee Mr e troy ounces.. 75,048 4,790 65,000 
Lead: loeoet oa Si erecta a ee ne yy ⁵⁰⁰ 88 1,408 8,194 8,000 
1! ³·³ ⁰u0ͥddd ⅛ð-vd ry 8 long tons 271 2 20 
777% cen ele ian ewe baal be d REM r 6,368 929 900 
NONMETALS 
J%%%%%%%/%(ͤA! ñßðꝝ ĩV ð- y hr ͥͥ yz E M ee Arc. mm ĩð Sousa 24,000 


MINERAL FUELS AND RELATED MATERIALS 


Petroleum, eruldle d 


e Estimate. r Revised. 


ͤ—ñ—6——— — oom ooo ooo 


42,558 85,000 


! International! Monetary Fund. Surveys of African Economics. V. 1, 1968, p. 237. 
2 Statistical Office of the European Communities, Associates. General and Foreign Trade Statistics. 1969-4, 


p. 22. 
3 Mine 9 metal content. 
* Annales Des Mines, September 1969, p. 77. 


million, and $711,000, respectively. Imports 
of mineral commodities in 1968 were 
mainly iron and steel semimanufactures 
valued at $8.8 million, petroleum products 
valued at $1.3 million, and cement valued 
at $537,000. In 1967 these imports were 
valued at $8.5 million, $2.0 million, and 
$1.3 million, respectively. 30 

The Compagnie des Potasses du Congo 
(CPC) mine at Holle produced about 
2,000 tons per day of potash ore.31 Output 
was expected to reach 5,600 tons per day 
by March 1970. Reportedly, production has 
been delayed by the irregular beds, which 
slow the continuous mining machines at 
gradients above 2 percent. According to 
CPC, potash yield from the flotation proc- 
ess is 39 percent, highest in the world. 
The CPC installation employed 700 Congo- 
lese workers and 200 European staff em- 
ployees. 


Table 12.—Republic of Congo (Brazzaville): 


Elf-Congo, a subsidiary of Enterprise 
de Recherches et d'Activitiés Petrolières 
(ERAP), together with the Congolese 
Government and Elf-Spafe, discovered crude 
oil in a wildcat well located 15 miles from 
the coast near the border with Cabinda.82 
Several oil-bearing sands were found be- 
tween depths of 1,820 feet and 1,970 feet. 
Four other producing wells were drilled, 
indicating significant reserves; however, the 
field is located in water 197 feet deep, 
lacks gas pressure, has highly viscous 
crude, and has low output per well.33 The 


% Statistical Office of the European Communities, 
Associates. General and Foreign Trade Statistics. 
1969-4, p. 22. 

x P 05 A Embassy, Kinshasa. State Dept. Airgram 

= 5 

2 Petroleum Intelligence Weekly. V. 8, No. 17, 
Apr. 28, 1969, p. 7. 

3 Petroleum Intelligence Weekly. V. 9, No. 10, 
Mar. 9, 1970, p. 5 


Exports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967! 1968 2 
METALS 
Iron and steel, Including alloys, metal: 
ũͤ M -HAw ¶⁰yym bua LLL D E EMT c ĩ¾ K ĩͤ Ee 1,222 NA 
Semimanufacturee s 478 NA 
S ese eet cee a te Be See eee ees Be aa 8 4,267 6,984 
) ³ð⁴Wͤ˙õꝛA hee TENER 15 NA 
00000000 EIN a ch: lee OR eae AG tere td Seca NE long tons r 85 NA 
VAT MERE Io T 9.723 NA 
Nonferrous and con centrale hh 14.113 19,185 
Soner ]iĩ ü (. 8 56 140 
NONMETALS 
Dean. thousand carats.. 4,154 4,343 
Cement, lime, and building materials 5 NA 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: 
)))) ͥͥ Site eee ecru a A een ee St at A ĩðVW ee eer 38,400 35.257 
Refinery products. |... sss 11,846 NA 


t Revised. NA Not available. 


1 Statistical Office of the European Communities, Associates. General and Foreign Trade Statistics. No. 6, 


1968, pp. 113-117. 


2 Statistical Office of the United Nations. Supplement to the World Trade Annual. V. 3, 1968, pp. 568-570. 
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Table 18.—Republic of Congo (Brazzaville): 
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Imports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 ! 1968 ? 
METALS 
ALGMIOUI ioe 8 caste Sees se ote ⁵¼f . ˙ IA. essen ele 188 173 
CODDERP. c: oco me ias ] ³⁰ Võ„:ü ...... EE REP RE 48 
Iron and steel, including alloys, metal: 
inwroulbt. ß ß use seals ied ese eee ts 1 NA 
Semimanufactures: 
Bars, rods, and sections... LLL ee eee ee cc ee cec Lc cec cL ee eee 6.612 4,291 
Plate, sheet, strip; odd, 6,409 3.250 
Rails and accessoridddssssssdod.. Lace cac e esL eccl ls 10,350 3.095 
jus Won Mon. Ep 8,296 2,931 
Other ou eee ³·ww ee ‚ --. cower E E AME Ed E 189 622 
OCG) oc ee ... ee eee seek d ͤ ß 26,856 14,189 
CCCJ%/CõÄõÜ˙%ö5êéir. ß ] ˙ ])] ͥ ⁊ͤ (y ñðâ—: .d ⁊ͤ vy ͤ d ß ONES 1 NA 
Wi. Me MC NR CL ST ⁵ ⁰⁰⁰ yd AP SONO HC long tons.. 4 NA 
1 PREND Mp ³ y IRUR 9 NA 
NONMETALS 
Abrasives, naturlallllllalalaͥůAcnn „„ 30 NA 
Cement, lime, and building materials 67.779 23.883 
Clay construction wall“... ee cee scece cecebecceewccu 1, 1,177 
Fertilizer materials: 
111! ce ee . a et ee wee eee 148 NA 
Manuitactured -<iosa aa aaa a aaa tbe da ve datae da 8 5,601 NA 
Stone and sand and gravel............... c LLL cL ccc cce LLL LLL eee LLL eL ce erc. 176 NA 
lh ³oſ WWA ed de ca ues 8 NA 1.800 
Nonmetallic minerals, crude, unspecified... ..... 2.22222 eee c cc eee eee 2,040 1,312 
Nonmetallic mineral manufaeture sss 635 640 
MINERAL FUELS AND RELATED MATERIALS 
Coal, coke, and briquetꝶclssssss LLL LLL cL c e LLL Llc LLL cL LL LLL cce cl ele cres 108 NA 
Petroleum refinery producetsIZ3III LL LLL LL e LLL LLL LL aL cea e ee ee enone 122,426 7,249 
Gas, natural and manufactured. ... 2... 2 2.2 c LLL LL cL LLL clc lc lese aree 8 NA 
Tar, pitch and other crude chemicals from coal, oil, and gas distillation. .............. 5 NA 


NA Not available. 


1 Statistical Office of the European Communities, Associates. General and Foreign Trade Statistica. No. 6, 


1968, pp. 108-112. 


2 Statistical Office of the United Nations. Supplement to the World Trade Annual. V. 8, 1968, pp. 571—580. 


Elf-Congo Company was evaluating the 
economic feasibility of developing commer- 
cial production from the field. Agip Re- 
cherches Congo SA, a subsidiary of the Ital- 


ian company AGIP-SPA, and the Congolese 
Government, were preparing to drill two 
wildcat wells, one 9 miles offshore, and the 
other 50 miles offshore from Pointe Noire.“ 


DAHOMEY '**5 


No recorded minerals were produced in 
Dahomey in 1969. The country has crude 
oil reserves of about 20 million barrels,5e 
but they have not yet been developed. 


Union Oil Company of Dahomey found 
the oil offshore in 1968. Additional drilling 
in 1969 reportedly indicated that the re- 
serves can be developed commercially. 


EQUATORIAL GUINEA 


Mineral activity in Equatorial Guinea 
continued to be limited to petroleum ex- 


ploration. This reportedly was curtailed | 


for several months during the middle of 
the year because of political disagreements 
between the Governments of the country 
and Spain.38 No commercial oil discoveries 
were made during the year. 

In late 1969 Continental Oil Co. (CON- 
OCO) acquired 50-percent interest in the 
1.2 million-acre concession held by Spanish 
Gulf Oil Company and Compania Espaio- 


la de Petróleos, S.A., in the province of 
Rio Muni. The two companies each re- 
tained a 25-percent interest in the conces- 
sion, which covers offshore and onshore 


1 Review. V. 24, No. 280, April 1970, 
p. 85. 

35 Prepared by Eugene R. Slatick. 
* Oil and Gas Journal. V. 67, No. 52, Dec. 29, 
1969, p. 95. 

31 Prepared by Eugene R. Slatick. 

% World Petroleum. V. 40, No. 12, November 
1969, p. 46. 
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areas. CONOCO, the operator for the 
group, is to invest $2 million in 1970 for 
exploration and for drilling one well. 
Chevron Oil Company of Equatorial 
Guinea was awarded a concession off Fer- 
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nando Po. Spanish Gulf Oil Company and 
Mobil Producing Spain, Inc., have offshore 
concessions in the area. Both companies 
found traces of oil and gas in past explo- 
ratory drilling. 


ETHIOPIA *° 


There were no economically significant 
mineral developments in Ethiopia in 1969, 
and the mineral industry continued to be 
of minor importance to the economy. Min- 
eral exploration centered on potash and 
petroleum. A draft law governing mining 
was under study by the Council of Minis- 
ters; it had been approved by various gov- 
ernmental committees. 

Late in the year the Ethiopian Potash 
Co. (Kaiser Aluminum & Chemical Corp. 
and Seatankers, Inc) reported that the 
drilling phase of its operations will end in 
january 1970. The company is to decide 
when to start a pilot plant for producing 
potash. Because of the low prices for pot- 
ash on the world market, the plant is not 
expected to be built for several years. 

In late November the Mobil-Esso joint 
venture found natural gas 6.5 miles 
offshore, about 75 miles north of Massawa. 
The well, which was drilled in 210 feet of 
water, struck the gas deposit at a depth of 
9,700 feet. The gas was under high pres- 
sure and blew out of control, so the well 


Table 14.—Ethiopia: 


was permanently capped to prevent further 
eruptions. The commercial possibilities of 
the discovery were not reported, but the 
find is viewed as encouraging because of its 
size. The discovery well was the second 
well drilled by Mobil; the first, drilled in 
1966, was dry. 

In July, Tenneco Ethiopia, Inc., ob- 
tained exploration rights to a 76, 380. 
square-mile area in the south-central part 
of the country, west of the Ogaden Desert. 
Exploratory operations began late in the 
year. 

A fertilizer plant with a capacity of at 
least 5,000 tons per year is to be built at Mas- 
sawa or Assab, both on the coast.“ The 
plant, which cost about $560,000 will use 
imported materials. 

A galvanized sheet plant operated by an 
Ethiopian-Indian company began opera- 
tions late in the year near Asmara.*1 The 


9? Prepared by Eugene R. Slatick. 
© Nitrogen. No. 57, January-February 1970, 


p. 7. 
*! Metal Bulletin. No. 5439, Oct. 10, 1969, p. 27. 


Production of mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 
METALS 
Gold, mine output, metal content troy ounces.. 22,948 88,828 42, 400 
Manganese, ore and concentrat ue $2,000. 254524. lan deudes 
Platinum, mine output, metal content troy ounces.. 282 849 843 
NONMETALS 
rr ³o¹Wwi¼ oe y cQ dE thousand tons. . 150 174 166 
Clays; kaolin- soono ode d 7,540 13,000 12,497 
Ä cowerzealuxnsusoustwegatausbotesemcssu Ea a a aa a 3,750 7,130 11,643 
Gypsum and anhydrite, erudſde eke 6.103 360 5,191 
jr mM r—-—-——--———— y e aE E 22.837 22,735 17.980 
ane 7 A De e TM R rel Es at 192.038 147,155 106,121 
t: 
ule euros eee dd thousand tons 10 12 13 
%%%%/%%é%öÜéͤ ĩ][.ↄñ «ire y ⁊ͤ yy ß ĩ E Eu ses do 250 250 250 
MINERAL FUELS AND RELATED MATERIALS 

Petroleum refinery producta: 
Motor gasoline. ........... . l.c... l.. thousand 42-gallon barrels. . 296 608 555 
JJ. ͤſ »A ⁵˙Ü˙iwowr te eS Ede do 10 119 188 
Distillate fuel sI... do.... 301 929 948 
Residual ae! 8 do NA 1.251 1,377 
Liquefied petroleum gass sss do.... 8 23 29 
Cjjf1111ͥ ½⅛ r] Qd̃——U!!!.!.;. ñĩ˙]5;. mm 8 do 18 90 70 
T ˙ autora th a See ata Tul do NA 8,015 28,190 

e Estimate. NA Not available. 


1 Includes Eritrea. 
3 Includes 28,000 barrels of kerosine. 
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Table 15.—Ethiopia: Foreign trade in selected mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 
EXPORTS 
NONMETALS 
8al(teᷣp—t:RR:4knknl⸗ła a aA 156,480 159,524 
IMPORTS 
METALS 
Aluminum, e ð e a meu mE RR UU de qx 586 1,010 
0 ³·ÜàAàAAq/ ͥ ↄ Ü ³ĩðVA A ⁰⁰⁰ C MEE E E 226 12 
Iron and steel, metal: 
Pig iron and ferroalloys, sera 2 zk᷑t᷑ nnn 1,965 1,772 
Semimanufactures: 
J) ³w— fa edu ed adc 5m PE I = 4,156 3,769 
Plate and sheet... c oue Lax ¹w-. MR NE 20, 723 17.447 
(( ³²ſ ³ Roc e Dat a E 3 
Tubes, pipes and ftt ins skcecededeciwenscceoends ce 53,563 8,022 
J!!!! ⁵ð ðᷣ x 8,415 2.698 
Rails and accessoriemnm mmm „„ 1,319 548 
Castings and erg.. a qms dnd 104 402 
rr let uec inscia ³ 83,283 32,891 
Zines Metal nooo hoses tea eadaDeue des aae d 322 16 
NONMETALS 
Clays and clay products____ 2.2.22 oe ee ee eee ee ene eee eee ne wenn 1,381 1,299 
Lime, cement, and other construction materialslnss s 2,709 1,876 
1 a t ae Mtge m Orc ok er tena ee Ud 71 215 
MINERAL FUELS AND RELATED MATERIALS 
%%%ö%ͤ;ͤꝙ os s eee eee y E 765 4,823 
Petroleum: 
en pce thousand 42-gallon barrels.. 1,091 4,510 
A è y ãy E m eas ere hens do.... 1.97 454 
Tar, pitch and other crude chemicals from coal, oil, and gas distillation. ............ 105 1,114 


output, initially 500 to 600 tons per 
month, is expected to be about 1,500 tons 
per month. There is a 30,000-ton-per-year 
galvanized sheet plant near Addis Ababa 


that is operated by Sabian Metal Products. 
Ethiopia, an Ethiopian-Japancse venture. 
The plant galvanizes and corrugates sheets 
imported from Japan. 


THE FRENCH TERRITORY OF THE AFARS AND ISSAS *? 


There was no recorded production of 
mineral commodities; however, small 
quantities of stone and sand and gravel 
were probably produced for local consump- 
tion. Activity in mineral commodities was 
confined to trade. In 1968 the territory im- 
ported mainly iron and stcel semimanufac- 
tures valued at $279,000; petroleum prod- 
ucts valued at $207,000; and cement, lime, 
and building materials valued at 
$118,000.43 In 1967 these commodities were 
valued at $389,000, $594,000, and $182,000, 
respectively. 


42 Prepared by Henrv E. Stipp. 

4 Where necessary values have been converted 
from Djibouti Francs (DF) to U.S. dollars at the 
rate of DF1=US$0.466. 


Table 16.—The French Territory of the 
Afars and Issas: Imports of selected 
mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968! 
METALS 
Iron and steel, metal: 
Castings and forgings......... r 126 NA 
Semi manufacture 1.851 1.363 
NON METALS 
Cement, lime, te *5,870 4,272 
Nonmetallic minerals, crude, un- 
specifieᷣ md r 207 NA 
MINERAL FUELS AND RELATED 
MATERIALS 
Petroleum: 
Crude and partly refined r 1,397 NA 
Refinery produetss r 11,963 505 
r Revised. NA Not available. 


1 Statistical Office of the United Nations. Supple- 
ment 12 the World Trade Annual. V. 3, 1963, pp. 
188-192. 
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GAMBIA ** 


There was no recorded production of 
mineral commodities; however, small 
quantities of clays, stone, and sand and 
gravel were produced for local consump- 
tion. Kaolin deposits were discovered 10 
miles from Basse Santa Su45 The 
Gambian Government was organizing a 
survey to assess the size of the deposits in 
order to determine whether a ceramic in- 
dustry could be established. The Govern- 
ment also was investigating possible depos- 
its of ilmenite.9 Mineral activity in 
Gambia was confined mainly to trade. In 
1968 imports (as shown in table 17) con- 
sisted mainly of cement and building 
products valued at $319,000, iron and steel 
semimanufactures valued at $278,000, and 
petroleum and petroleum products valued 
at $210,000.47 In 1967 these commodities 
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Table 17.—Gambia: Foreign trade 
in selected mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 19681! 
EXPORTS 
METALS 
Copper, metal, unwrought. ........ 279 NA 
MINERAL FUELS AND RELATED 
MATERIALS 
Crude petroleum 389,117 NA 
IMPORTS 
METALS 
Copper, alloys, worked. ed 24 NA 
Iron and steel, semimanufactures 2,211 1,157 
NONMETALS 
Cement 8,664 15,092 
Fertilizers, manufactured... 5,109 3,184 
MINERAL FUELS AND RELATED 
MATERIALS 
Petroleum refinery products........ 4,542 2,407 
Bitumen 941 1.415 


NA Not available. 


were valued at $245,000, $766,000, and Statistica) ne 2 the 3 e 

i t tot . V. 9, „ Dp. 

$175,000, respectively. C pp 
GUINEA ** 


Bauxite and alumina continued to be 
the only minerals produced in Guinea for 
which data were available. The total baux- 
ite production includes about 1,859,000 
tons mined by Compagnie International 
pour la Production de l'Alumine (FRIA) 
at Kimbo and about 600,000 tons mined 
by Harvey Aluminum, Inc., at Tamara Is- 
land. As in past years, FRIA's production 
was converted into alumina, and Harvey’s 
was exported to its plant in the Virgin Is- 
lands. FRIA's plant was being expanded to 
enable alumina production to reach 
700,000 tons in 1970. 


Construction work on the railroad, port, 
and related facilities of the Boké Bauxite 
Project began in October. The $182.5 mil- 
lion project was scheduled to begin baux- 
ite production in 1972 at an initial rate of 
6.6 million tons per year, raising Guinea's 
total bauxite output to about 9 million 
tons. The Boké deposits are estimated to 
contain several hundred million tons of 
bauxite. They are being developed by Com- 
pagnie des Bauxites de Guineé (CBG), a 
joint venture comprised of the Government 
(49 percent) and Halco Mining, Inc. (51 
percent). 


During the year representatives of five of 


Japan's aluminum smelters visited Guinea 
to determine the possibility of securing a 


future source of bauxite. Late in the year 
Soviet and Guinean officials discussed the 
possibility of jointly exploiting bauxite de- 
posits at Kindia, about 100 kilometers 
from Conakry. 

Exploratory drilling in the iron ore de- 
posits on the Guinean side of the Nimba 
Mountains was done during the year by 
Liberian American Swedish Minerals Com- 
pany (LAMCO) with the help of a $1 
million loan from the World Bank. The 
results indicate reserves of about 300 mil- 
lion tons of ore averaging 66 percent iron. 


* Prepared by Henry F. Stipp. 

Standard Bank Review (London). The Gam- 
bia. June 1970, p. 19. 

4 Standard Bank Review (London). The Gam- 
bia. April 1970, p. 22. 

* Where necessarv, values have been converted 
from Gambian Pounds (£G) to U.S. dollars at 
the rate of /.G1—U5$S2.40. 

* Prepared by Eugene R. Slatick. 


Table 18.—Guinea: Production of 
mineral commodities 


Commodity ! 1967 1968 1969 
Aluminum: 
Bauxite, gross weight 
thousand metric tons 1,689 2,118 2,459 


Alumina, gross 
weight...metric tons.. 529,980 530,861 572,460 


Dia mond and gold are also produced, but data 
are not available. 
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Table 19.—Guinea: Foreign trade in selected mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 
EXPORTS 
METALS 

Aluminum: 

IIb au E E E ee Rs ce es ð 529,980 530, 861 

U ͥ Q ÄGô— 11! ⁵ ² w. ;ö= Kk eU LE EE aE i 88,015 549, 000 
Iron and steel: 

Ore dense ] xi] 00 A aa E eise 14.711 NA 

ũũ sf ] ] w d cust Verse IAE AE „177 4,140 
IMPORTS 
METALS 
Aluminum, metal, including alloys, all forma „„ 878 
Iron and steel, metal, semimanufactures..__. cc ccc ccce ecce eee eere 2,318 1,484 
NONMETALS 
f „mh. ³ĩ³6—w6³A2AA. ͤ- k cit aviae 2,988 25. 463 
Fertilizers; manufactured... 226 oe cok a cece e nec cdesbeupecicecscceccc cs 495 2,954 
MINERAL FUELS AND RELATED MATERIALS 

Petroleum refinery produe ts thousand 42-gallon barrels.. 582 552 


NA Not available. 


A new company, Compagnie Minerale de 
Fer de Guineé (MIFERGUI), was estab- 
lished to develop the deposits. MIFERGUI 
is comprised of the Guinea Government 
(50 percent), Southland Mining of Aus- 
tralia (20 percent), United States Steel 
Corp. (12.5 percent), Finsider of Italy (75 
percent) , and the State-owned steel compa- 
nies of Rumania and Yugoslavia (5 per- 
cent each). 

Provisional plans envisage iron ore pro- 
duction at 15 million tons per year, using 
Liberia's railroads to transport the ore to 
its port of Buchanan. Okura Trading 


IVORY 


In 1969, as in the past several years, dia- 
mond was the Ivory Coast's most impor- 
tant mineral. Diamond production was val- 
ued at $4.5 million, so compared with $3.8 
million in 1968. Manganese continued to 
be the only other mineral of economic im- 
portance. Production during the year was 
valued at $1.9 million, a slight rise from 
$1.7 million in 1968. Two other important 
sectors of the mineral industry were petro- 
leum refining and cement manufacturing, 
both of which process imported materials. 
The output of petroleum products was 
valued at an estimated $19 million, and of 
cement, at $11.5 million. In 1968 exports 
of diamond and manganese were valued at 
$3.9 million and $1.7 million, respectively. 

The country's three diamond mining 
companies and their shares of production 
in 1969 were Société Anonyme de Re- 
cherches et d'Exploitation Miniéres en Cóte 


Company of Japan has agreed to import 
7.5 million tons of iron ore per year. The 
remaining ore produced is to be exported 
to the companies in the MIFERGUI con- 
sortium in accordance with their invest- 
ment shares. 

During the year, Shell Oil Co. was 
granted a 17,000-square-mile concession 
covering the entire offshore area. The com- 
pany carried out airborne magnetometer 
and marine seismic surveys. It also held 
negotiations regarding the construction of 
a 9,600-barrel-per-day petroleum refinery at 
Conakry for the Government. 


COAST *? 


d'Ivoire (SAREMCI), 87 percent; Société 
Diamantifere de Cote d'Ivoire (SO- 
DIAMCI), 10 percent; and Société Minière 
des Bandamas (SMB), 3 percent.51 The 
amount of material treated and the aver- 
age yield for these companies during the 
year were as follows: SAREMCI, 522,505 
cubic meters, at 0.34 carat per cubic meter 
(ccm); SODIAMCI, 101,412 cubic meters, 
at 0.20 ccm; and SMB, 18,950 cubic meters, 
at 0.30 ccm. SAREMCI had a development 
program underway that is expected to 
raise the annual production to about 200,000 


„ Prepared by Eugene R. Slatick. 

9 Where necessary, values have been converted 
from Communauté Financiere Africiane Francs 
(CFAF) to U.S. dollars at the rate of CFAFl 
US$0.0041. The franc was devalued in August to 
the rate of CFAF1—US$0.00$6. 

5! Frost, P.F. Mineral Production Statistics Ques- 


tionnaire. State Dept. Airgram A-51, Mar. 20, 
1970, 8 pp. (This report provided information 
for several parts of this subchapter.) 
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Table 20.—Ivory Coast: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 1969 
METALS 
Columbium and tantalum, ores and concentrates, gross weight 
kilograms.. |  ..... 632 211 
Gold, e dado eee eee ens troy ounces.. 116 84 | | ..... 
Manganese, ore and concentrate, gross weight 149,433 116,741 127,089 
NONMETALS 
Ä ovo Anm Ses cede ewes thousand tons 256 830 888 
Diamond: 
ö’ ] ]V ꝛð2! ðxd ;ům— - carats.. 70. 830 re 77,009 e 81,418 
mae‘!!! umERUERFT mE do....**105,495 re 110,000 e 121,000 
Ir ³ð³V 8 do.... 175,825 187. 009 202. 418 
MINERAL FUELS AND RELATED MATERIALS 
Gasoline, motor thousand 42-gallon barrels. . 1.251 1,858 1,354 
Kerosine and jet fuel do.... 579 625 625 
Distillate fuel oil“wſ&clcdgadqdgqdgdgdg.ł᷑: . do.... 1,841 1.470 1,613 
Residual] fuel ol“. do.... 1,516 1. 544 1.730 
Liquefied petroleum gas do.... 106 128 123 
M ³oWWMWſſͥ aaa áo — do 4.798 5,125 1 5,481 
e Estimate. * Revised. 
1 Includes 86,000 barrels of lubricants. 
Table 21.—Ivory Coast: Exports of selected mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 
METALS 
Aluminum, metal, including alloys, all form 878 892 
Copper, metal, including alloys, all formmꝛa n „„ 1,061 114 
Iron and steel, metal: 
SCTED ose oe tie waa eS ee Used Mec sema . E eee MIEL EE 4,441 9,716 
Semimanufactures.__. 2. 2 oe cL ee eee eee ew eee ee ee ce cece eee 514 527 
Lead, metal, including alloys, all form 866 600 
Manganese, ore and concentrate... ... 2. LLL Lc cL LLL „„ 105,587 132,990 
NONMETALS 
COMMON Gs: wows e e musta ß eke LE LE 10,902 15,640 
IFF ĩ ⁵ ² nap ——-»^— e X carats.. 178,516 189,753 
Fertilizer materials, manufactured................ kk 1.982 942 
S ³·Anlnſöſͥ0ꝗ5᷑õ⁰ydͥͥ VVV ĩ DUM dad 2,354 1,905 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products. _._.........-.----.--.-- thousand 42-gallon barrels.. 1.410 2,080 
Table 22.—Ivory Coast: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 
METALS 
Aluminum, metal, including alloys, all form 2,246 501 
Copper, metal, including alloys, all form wmnun EU UE 142 178 
Iron and steel, metal, semimanufacturee ss r 583,486 66,761 
Lead, metal, including alloys, all formmʒndmdamꝑm 2 LL LLL eee eee ccs. 191 98 
Zinc, metal, including alloys, all forms... .... mm mini „ 128 78 
NONMETALS 
%%% ùù HRK KL" 264 , 602 27,385 
77 ³ dd ðx y y rt kx See EE 558 
Clay producta (including all refractory bricks). )))) 109 105 
Fertilizer materiali... ⁵ dd k eum. be E 21.083 22 , 594 
VOSUM cools ß ß ce EE EM eee E 8,931 12.097 
1˙?; ˙¾ ?E ꝛ˙²¾˙¼m • ͥ¶ ñð !! .d 8 3.014 2. 805 
J(ĩõĩõĩͥ ù i]ͥnh“ſſ y ⁵ↄð dd ͤ—ͥ½!!2!:!᷑: 8 24,175 22, 574 
Stone and sand and gra veel „„ 8,151 3,070 
r uiu n xeu ecu dt eee 409 594 
MINERAL FUELS AND RELATED MATERIALS 
Coal, coke and Drique ts, 2 198 496 
Petroleum: 
Crude LI heces ue oS ĩ˙ mA ] AA meee Gee Sees thousand 42-gallon barrels.. 4,963 5.257 
Refinery products... o aeluacoesanicerueme y ee bim dee do.... 119 2,050 


t Revised. 
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carats. SMB reported that its reserves were 
almost depleted and that production is ex- 
pected to stop in 1970. Société West Afri- 
can Selection Trust et Harry, Winston 
(WASTON) had not begun production as 
was anticipated; work was underway so that 
operations could start early in 1971. 

Low prices for manganese on the world 
market forccd Compagnie de Mokta, the 
country's only manganese producer, to stop 
operations in March 1970. The manganese 
output, which rose in 1969, will be stock- 
piled at the port of Abidjan. 

Low prices also caused tantalum mining 
to stop during the year. The mining was 
done in the Issia region by artisans under 
the supervision of Société pour le 
Développement Minier de la Cóte d'Ivoire 
(SODEMI). 

Pickands Mather & Company continued 
to evaluate the iron ore deposits on its 
concession area in the western part of the 
country. The studies, which are to con- 
tinue through at least 1970, reportedly in- 
dicate that the reserves are sufficient for 
commercial operations. 

The fertilizer plant of Société Ivoirienne 
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des Engrais (SIVENG) was under con- 
struction during the year. Operations are 
expected to begin in late 1970. 

In May the Government approved an 
agreement in principle for the formation 
of a petroleum consortium that is to be 
comprised of Esso Exploration Company, 
the Royal Dutch/Shell Group, and the 
French Government-controlled Enterprise 
de Recherches et d’Activites Pétrolières 
(ERAP). A formal agreement and a petro- 
leum law are still to be prepared. The 
consortium is to be granted a 23,000- 
square-kilometer concession that covers the 
sedimentary basin along the coast. Indica- 
tions of oil have been found in the area in 
the past, and recent geological evaluations 
indicate that the best oil prospects are 
offshore. 52 

The crude oil throughput at the refinery 
totaled about 5.7 million barrels, mostly 
Algerian crude oil. Lubricants are not 
made at the refinery. They are blended by 
Société Ivoirienne pour la Fabrication de 
Lubrifiants (SIFAL) and Lubrifiants Tex- 
aco. Texaco's plant began operations in 
November. 


LESOTHO °° 


Diamond remained Lesotho’s principal 
mineral commodity in 1969. All production 
continued to come from the Maluti Moun- 
tains. The output during the year was val- 
ued at $1.6 million,54 compared with 
$527,000 in 1968. The sharp increase in 
1969 reflects the resumption of full-scale 
mining operations and does not represent 
a higher rate of production. A comparison 
with the 1967 value of $1.4 million puts 
the 1969 value in a better perspective. Dia- 
mond production and exports are essen- 
tially the same. 

During the year Bethlehem Steel Corp. 
joined Rio Tinto-Zinc Corp. (RTZ) in 
prospecting for diamond at Letseng-la- 
Terai. RTZ reported that prospecting re- 


Table 23.—Lesotho: 


sults were encouraging; an exploratory adit 
was being drilled. If a diamond mining 
company is formed, Bethlehem Steel Corp. 
will have a 20-percent interest. If Lesotho 
National Development Corp. (LNDC) ex- 
ercises its right to acquire a share in such a 
company, it would receive 25 percent, leav- 
ing RTZ with 55 percent. 

Another company, London and Rhodesian 
Mining and Land Co. (LONRHO), re- 
ccived permission to prospect for 214 


** Rondot, Jean. Offshore Ivory Coast Still Holds 
Exploration Promise. Oil and Gas Internat., v. 9, 
No. 12, December 1969, pp. 72-73 and 91. 

83 Prepared by Eugene R. Slatick. 

& Where necessary, values have been converted 
from South African Rand (R) to U.S. dollars at 
the rate of R1—US$1.40. 


Production of mineral commodities 


Commodity 1967 1968 1969 
Diamond 
J Ceman i ee i ara d Voies MEE carats.. 4,682 1.604 NA 
Industrial. 214 5 ... mwĩ fh Lu ic LE do.... 17,055 10,310 NA 
Totaka cee eet 2 ee ee y o oli Re do.... 21,787 11.914 129,787 


NA Not available. 
1 Exports. 
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years in an 85-square-mile area in the 
Mokhotlong District. The company is to 
spend at least $350,000 annually. If mining 
is started, the company is to spend at least 
$5.6 million in development work. Further- 
more, LNDC wil] have the right to acquire 
a 25-percent share in the operation. Other 
terms of the agreement include a company 
profit tax of 50 S Other companies 
were reported to be interested in obtaining 
prospecting areas. 

The Government hopes to legalize dia- 
mond digging at Kao and Lighobong by 
issuing licenses to the diggers. It intends to 
provide licensed diggers with credit for 
purchasing equipment and with a diamond 
valuator. 

During the year the Southern Oil Explo- 
ration Corp. (SOEKOR) of South Africa 
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announced that it plans to explore for oil 
in Lesotho. The company was looking for 
an international oil exploration company 
to assist it. 

Included in the development plans of 
LNDC are a small fertilizer blending and 
bagging plant and a gem stone processing 
plant. 

In 1969, an average of 59,824 Basotho 
tribesmen worked in the mines of South 
Africa. This compares with 56,828 in 1968 
and 75,331 in 1967. The total number each 
year depends on the employment condi- 
tions in Lesotho; in a poor agricultural 
year the number is high. 

To encourage foreign investment, the 
Government enacted the Pioncer Industries 
Encouragement Bill in 1969. The bill pro- 
vides tax exemptions and other incentives. 


MALAGASY REPUBLIC *5 


The mineral industry of the Malagasy 
Republic continued to grow generally, al- 
though the value of mineral output was 
small. Graphite and mica were the princi- 
pal minerals mined; however, the diversity 
of minerals output expanded with the ad- 
dition of chromite after a lapse of several 
years. 

The Malagasy Government policy of at- 
tracting foreign investment capital through 
the granting of liberal financing, tax, tar- 
iff, and mineral concession terms, contin- 
ued to work successfully. Several foreign 
mining and petroleum companies were 
conducting exploration in Malagasy and its 
offshore areas, spurred by indications of 
copper, nickel, bauxite, and petroleum. In- 
ternational agencies such as the Bureau 
de Récherches Géologique et Minières 
(BRGM) conducted mineral research stud- 
ies on its own and in cooperation with 
other international organizations such as 
the United Nations Development Pro- 
gramme, the European Development Fund, 
and the Fonds d'Aide et de Coopération. 


PRODUCTION AND TRADE 


Quantitative data on production and 
foreign trade are reported in tables 24-26. 
Total value of metals and minerals pro- 
duction (excluding petroleum refinery 
products) was about $2.4 million, com- 
pared with $2.8 in 1968.56 Foreign trade 
in mineral commodities in 1968 consisted 
mainly of exports of iron and steel semi- 


manufactured products, valued at $6.7 mil- 
lion; petroleum refinery products, valued 
at $4.0 million; and graphite, valued at 
$1.7 million. In 1967, these mineral exports 
were valued at $6.9 million, $4.0 million, 
and $1.8 million, respectively. 

Principal mineral commodity imports in 
1968 were iron and steel semimanufactured 
products, valued at $6.8 million; fertilizer 
materials, valued at $1.9 million; and ce- 
ment, valued at $1.7 million. In 1967 these 
mineral imports were valued at $5.9 mil- 
lion, $1.1 million, and $1.3 million, respec- 


tively. 
Compagnie Minière d'Andriamena 
(COMINA) operated a 550-ton- per- day 


washing plant near its chromite deposits at 
Bemanevika and Ankazataolana, about 80 
miles northwest of Tamatave.57 Report- 
edly, reserves of ore in the area, containing 
an average 42 percent chromium oxide 
(Cr203) total about 5 million tons. After 
crushing and washing, the ore has been 
upgraded to 50 to 52 percent Cr20O;, 12 to 
15 percent magnesium oxide (MgO) and 
aluminum oxide (Al20;), respectively; 20 
percent iron oxide and matrix; and 3 per- 
cent silica (SiO2). The company planned 
to strip 552,000 tons per year of overbur- 
den from the open pit mine and produce 


55 Prepared by Henry E. Stipp. 

5 Where necessary, values have been converted 
from Malagasy Francs (FMG) to U.S. dollars at 
the rate of FMG218—USSI.00. 

5 World Mining. New Chromite Mine and 
Washing Plant Readied for Production. V. 5, No. 
3, March 1969, p. 17. 


888 MINERALS YEARBOOK, 1969 


Table 24.—Malagasy Republic Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity ! 1967 1968 1969 
METALS 
Beryl concentrate, gross weight! 80 71 75 
Bismuth concentrate, gross weight.__...........-..-..-.--. kilograms.. ...... 40 NA 
Chromite, gross ;;; e mele d è ĩ senmano 44.775 
Columbite and tantalite, ores and concentrates, gross weight... .kilograms. . 67 1,354 — 
Gold, mine output, metal content troy ounces.. 752 543 646 
Rare-earth minerals: 
Bastnaesite concentrates, gross weight 165 254 (2) 
Betafite ores, gross weight._.....-2-2--22 lll ee kilograms _. 101 1,088 261 
Euxenite ores, groes weight.........-..-..-.-----.--------- do.... 844 22 
Monazite concentrates, gross weiggn!tlt Lll c c lll. eee 25 (1) (9) 
Titanium, ilmenite concentrate, gross weight... .............. 2... ...-- 1.857. wists akaona 
Uranium and thorium, uranothorianite, concentrate, gross weight. 807 r 95 
Zirconium, concentrate, gross weight... ....... LL ccc cllc cL cese re 209. Gessi Wesss 
NON METALS 
Cement, hydraulic.................... 2... lll lll Ll... thousand tons.. 60 68 75 
, ³⁰˙w¹m1AAAAAA eo eed ¾ ovvm.. 120 620 NA 
Garnet: 
EFV ³oA A ³⁰-0ßAA ³·¹ .ru ³ ee ⁰⁰ Ee pars (3) 50 (2) 
% ³ↄ˙”k¹dmz ln ardenti se sGr eaa neda d rcu aaa 5 4 1 
lvo Wo. E — a 14.890 16,430 17.114 
Mica, phlogopite: 
Blocks. -c2xeeosdgwsu dE eda tees ð ͤK ͤ y ʒ DN EE ME 54 78 62 
Sinns ³ð- suce eu ieu. 482 725 1,006 
I ³ÜW JA Dec Le E DNE 205 108 114 
arte, Crystal: pose ceno ⁵ð«ð d yd dd 86 71 123 
alt. marihé-.. cs ⁵ ̃ J dy CA RE cee thousand tons.. 14 17 22 
Stone: 
Jö§ö?ö˙oeaaaaaaa ] ũ ̃ 6 ½ m é fk vv cae EM C EE 4 2 2 
Ar lflſhlllhlhlhh/ Eit EE E e 4 9 2 
Il ⁵ 0 / ð2 ĩ 102 470 488 
G0 ;AddꝓdSdd CIEL id dues kilograms.. 8,300 402 140 
Ornamental cono i It LE dai et 12 * 10 13 
Stones, semiprecioon s kilograms.. 164 836 8,071 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous sso ccesc cee ctcceese thousand tons 2 uxoris NA 
Petroleum refinery products: 
Gasoline, motor᷑r᷑-r᷑ thousand 42-gallon barrels.. NA 865 634 
Kerosine and jet fue“““l „ do.... NA 372 272 
Distillate del dll A eM do NA 809 781 
Residual fuel lk do.... NA *1,004 k 
Liquefied petroleum gas (LPG)............................- do.... NA 30 
Total refinery producta. ....-.---------0 eee do.... NA e 3,120 1.667 


e Estimate. r Revised. NA Not available. 

! In addition to commodities listed, a variety of other minerals, mainly nonmetallic, are produced in very 
small quantities. 

3 Less than % unit. 

! Exporta. 


Table 25.—Malagasy Republic: Exports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS 

Deren ]ð 8 Rd qae EE 26 57 
Copper, metal, including alloys: 

Sechs 8 196 181 

Semimanufactu rens «„ „„ 1 1 
Iron and steel: 

S»ͤ%ͤ W Ö,ũ%0. . MA EAE 4,837 131 

Se mimanufacture sss «„ 2.002 1.574 
Lead, metal, including alloys, seraeeeednddnd cllc ee ee eee eee 13 
Tin, metal, including alloys, all forms_._.........-.....-.---.--------- long tons 2. .mae 
Uranium and thorium, ore and concentrate, including rare-earth s 829 NA 
Zinc, metal, including alloys, all formwm me w I 3 2 
Other, ore and concentrate. __ 22-22. LLL LLL LLL cle LLL cL LLL LLL L2 cl ee eee eee ee ne 11e 

NON METALS 
Garnet: ll ⁵ ↄ ³ ³ RISE E 29 25 
emen, “If ; r. y ave Eie 15 8 
Sp ]³ĩV“t hh 16.199 15,886 
III we le ace pec eR ed wüm-¼ĩ ad Ve AAA eee ĩͤ E E LE E Ee. 4 1 
JJ ĩ ] WOW ³˙¹dͥädſͥͤ ͤ K E Hal EL eee eee Mm E 861 1.415 
Precious and semiprecious stones except diamond. gad kilograms.. 48,476 118.538 
Salt and dono. MERECE DN -—————s 1,814 5,214 
MINERAL FUEL8 AND RELATED MATERIALS 

Petroleum refinery products____...------------------- thousand 42-gallon barrels.. 1,140 8,345 
Mineral tar and other coal-, petroleum-, or gas-derived crude ehemicalss — 


NA Not available. 
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Table 26.—Malagasy Republic: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) ° 
Commodity 1967 1968 
METALS 
Aluminum, metal, including alloys, all form 696 1.232 
Copper, metal, including alloys, all form 100 173 
Gold, metal, unworked or partly Worked ) ⁵— A troy ounces.. 6.3o⸗9—U2 
Iron and steel: 
Ore en ⅛ð ü». ð ͤ yy E Pa Ee C 
Metal: 
„„ d ñ d ERA 649 58 
Srl 85,638 44 .499 
Lead, metal, including alloys, all form 218 675 
Platinum, metal, including alloys. .................. eee eee troy ounces.. 358 cus 
Silver, metal, including alloy e do 1,247 17,683 
Tin, metal, including alloys, all form long tons 
Zinc, metal, including alloys, all form 110 102 
Other, metals, including alloys, all forms. ............... 2. 2 l.c LLL LLL LLL Lll cll. 4 19 
NONMETALS 
Abrasives, natural, grinding and polishing wheels and stones. .....................- 18 2 
Cement ˙² / ⁵ ⁵ :::. Mac Ea eee EE cea NR yx Lh me Ae 50,245 60,678 
Chalk 2: exem eb ]%Ü2]. ILC E Susi RCM ad eue te 815 462 
Clays and clay products (including refractory brick) 
rude clays, d , ] :.: bee asa ERE EP EE 54 876 
Poll ⁵ LM E AU ee 291 167 
Diamond, all grades____ 2 eee eee ee eee thousand carats.. 20 66 
Fertilizer materials: 
Crude, phosphatic and other. ............ LLL LLL LLL ee ee ee eee ee 415 642 
Manufactured, ammoni nnn „ 32 23 
Gypsum and plasters. E EE E S EEA V 8 8,514 4,105 
J ³˙Nn ⁵ð⅛²˙ i] we «ð« d:ß.: m d ·k-— y aS 2,248 1,857 
%%% ³ eo ⁵ ³iↄ¼•. enti ] ] v ] ] cM ⁊ĩ; K ĩðé K sd She 1 14 
Mica, crude and workeedcddſdqdʒddld ccc LL LLL LLL LLL lll eee kilograms. . 120 i22: 
Pigments, mineral, including iron oxidee sz. 22 28 
Sr ð / ME aude 8 816 1.844 
Sodium and potassium compounds, caustic sode nn 339 396 
Stone and sand and gravel, dimension stone... ....... cc lll lc clc LL l2 las ssa 2 NA 
Sulfur: 
ee ⁵ ⅛ ⁵ ⁵ AENEA AERE Seas 2 16 
hh -.—-.» yd yd d 8 6 
/ pe eee oe eh $0 D Med me 8 80 101 
Talc, steatite, soapstone, and pyrophyllite............................- kilograms.. $82,003 59,352 
Other nonmetals, g ³x 5? ⁵ x cde deme Em E „150 „653 
MINERAL FUELS AND RELATED MATERIALS 
Coal, al! grades, including briqueta. ........ 2... .. LLL LLL LL LLL LL cc Lll llle eel. rl 17,215 NA 
Coke and semicoke. _..--- „„ 8 70 NA 
Petroleum: 
Crude and partly rene. 8 295,716 412,578 
Refinery products: 
i.. ³ðâ7/x5 f OW REESE thousand 42-gailon barrels.. 135 117 
Kerosine and jet fuel... 2... 22 22-2 c clc Ll lll cL Lll clle ll. do.... 45 20 
Distillate ell... E REESE Pe RE x eia ene do 81 57 
Reet E ER awewenauld ane Osc. 63 6 
LubfieshtA. 2... ll coset owe Sambal acerca ELI C LE D aan Coos: 51 10 
Liquefied petroleum gas 0 4 
CG) Ef(õù ] ⁵˙ d ⁵ð ecu MO PEDI Le do 20 104 
////õĩ5L ⁵ñ x y eave we do 399 314 
Mineral tar and other coal-, petroleum-, or gas-derived crude chemicals 27 72 


NA Not available. 


120,000 tons per year of chrome concen- 
trates by 1971. The concentrates will go by 
truck over a new all weather road to Mor- 
arano and by railroad to the port of Ta- 
matave. About 80 percent of the 
concentrates are scheduled to be shipped 
to France for consumption: 20 percent will 
be exported to other countries. 

Bauxite deposits located near Mananten- 
ina reportedly total about 100 million tons 
of ore containing 40 percent aluminum. 
Exploitation of the deposits at the rate of 
4 to 4.5 million tons pcr year would be 
economically feasible. Transportation and 


port construction studies would be re- 
quired before a mine could be developed. 

A cement plant that produced 60,000 
tons in 1967 and 65,000 tons in 1968 is lo- 
cated at Amboanio. Operated by the Ce- 
ment Company of Malagasy, the installa- 
tion employs 450 workers. The company 
plans to increase production to 120,000 
tons per ycar to supply the island's total 
requirement.58 


88 Industries Et Travaux D'Outremer (Paris). 
La Production de la Compagnie des Ciments 
„ va Augmenter. No. 182, January 1909, 
p. 63. 
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Societe Malgache d'exportation des cal- 
caires de l'Ankaratra received several tax 
concessions from the Government to manu- 
facture lime at Antsirabe.59 


Eight oil companies were searching for 
petroleum in Malagasy in 1969. They com- 
prised four United States firms, two 
French, one Italian, and one Israeli. 


Negotiations conducted between affiliates 
of Compagnie Francaise des  Petroles 
(CFP) and Texas Gulf Sulfur Co. (TGS) 
were concluded with an agreement for 
conducting petroleum exploration in 
Malagasy.60 Cie. des Petroles Total Mada- 
gascar, the subsidiary of CFP, will be the 
operating company in a 12,352-square-mile 
area along the west coast of Malagasy 
offshore from Morondava. Borombe Explo- 
ration Co., the TGS affiliate, acquired a 
20-percent interest in the permit area in 
exchange for an investment of $2.4 million 
in exploration work. The Malagasy Parlia- 
ment ratified the agreement on petroleum 
exploration signed by Tenneco Inc. and 
the Government on July 22. Continental 
Oil Co. will obtain a 50-percent share of 
Société des Pétroles de Madagascar Antsa- 
lava concession by a work obligation that 
includes drilling one well, among other 
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tasks. An agreement for a petroleum ex- 
ploration permit was signed by the Mala- 
gasy Government and Eason Oil Co. on 
June 20. The Israeli National Oil Co. was 
granted a permit on May 13 for petroleum 
exploration offshore near Nossi-Be island 
and Diego Suarez along the northwest 
coast of Malagasy. Continental Oil Co., 
COPETMA, and Societa Per Azoni 
(AGIP) were expected to complete seismo- 
graphic surveying by yearend. 

According to a Malagasy press release, a 
local petroleum product marketing firm, 
AGIP, offered to sell 20 percent of its 
shares to the Malagasy Government. A 
proposal by the island of Réunion to build 
a petroleum refinery could persuade the 
Government of Malagasy to postpone its 
plan for expansion of the 12,000.barrel- 
per-day plant located near Tamatave.s1 
The Malagasy refinery supplies petroleum 
products to the islands of Réunion and 
Maurtitius. 


An agreement between the Malagasy 
Government and ACIP- Madagascar gave the 
Government a participation in the organi- 
zation by disposing of 46 service stations 
and a depot on the coast near Mananjari. 
along with other investments. 62 


MALAWI ° 


The principal mineral development in 
Malawi's mineral industry in 1969 was the 
start of an expansion program that will 
eventually double the output of the ce- 
ment plant of the Portland Cement Co. 
(Malawi) Ltd. Cement is the only mineral 
commodity produced in large quantity. 
The output in 1969 totaled 83,600 tons, a 
5l-percent rise over the 55,500 tons pro- 
duced in 1968. 


There were no reports indicating that 
R.W. Gunson (Exports) Ltd. mined sap- 
phire and ruby during the year, as the 
company had planned in 1968. Malawi's 
bauxite deposits, near Mlanje, reportedly 
contain about 60 million tons of exploita- 
ble ore averaging about 42.7 percent 
Al203. A new company, Alumina Corp. of 
Malawi, was formed to study the feasibility 
of developing the deposits. 


The country’s resources of radioactive 
minerals will be evaluated by Oceanic Ex- 
ploration and Development Corp., a Unit- 
ed States firm. The company received a 


2-year license to prospect over areas total- 
ing about 3,400 square miles in the north- 
ern and southern parts of the country. 

A license was granted during the year 
for the construction of a $700,000 64 ferti- 
lizer plant, which is expected to be operat- 
ing in 1970. 

During the year, Oil Company of Ma- 
lawi Ltd. (OILCOM) built a 2,400-barrel 
storage depot at Nkhata Bay. The com- 
pany, which was formed in 1968, has a 
program to build service stations through- 


5 Industries Et Travaux D’Outremer (Paris). 
Afrique De L'Est. No. 193, December 1969, p. 
1068. 

% Industries et Travaux D'Outremer. 
De L'Est. No. 185, April 1969, p. 309. 

“ Petroleum Intelligence Weekly. Malagasy. V. 
9, No. 9, Mar. 2, 1970, p. 7. 

42 Chronique Des Mines et de la Recherche 
Miniere (Paris). No. 588, November-Deccmber, 
1969, p. 6. 

*3 Prepared by Eugene R. Slatick. 

* Where necessary, values have been converted 
from Malawi Pounds (M£) to U.S. dollars at the 
rate of Mf 1-—US$2.40. 
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out the country. 
About 15 percent of Malawi's male pop- 
ulation is employed in the mines of South 


pk 


Africa, Southern Rhodesia, and Zambia. 
Their remittances constitute a substantial 
source of foreign exchange for Malawi. 


Table 27.—Malawi: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
ALS 
Aluminum, metal, semimanufacture ss 815 58 
Copper, metal, semimanufactures and alloy 77 89 
Iron and steel, metal, semimanufacture s 6,597 2,528 
NONMETALS 
Clays and clay products (including all refractory brick)... .......................- 520 269 
Fertilizer materials, manufactured. ............ 2 222 c eee eee ee 816 10,741 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products. ___...........-.--------- thousand 42-gallon barrels.. e 460 NA 


* Estimate. NA Not available. 
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The Republic of Mali mineral industry, 
consisting of marble, limestone, salt, and 
gold output, accounted for a negligible part 
of the total economy. Gold production, 
which has been insignificant, was expected 
to increase sharply from operations at 
Yanfolila. In addition, Mali produces quan- 
tities of ceramic materials, bricks, granite, 
and cement for which statistics are not re- 
corded. In May the Government of Mali 
enacted a new code of investments granting 
liberal tax and tariff terms to new indus- 
trial enterprises. In July a new mineral in- 
vestment law and a new petroleum law 
were put into effect. 

Production of mineral commodities are 
shown in table 28. 


Table 28.—Mali: Production of mineral 


Trade in mineral commodities in 1968 
consisted mainly of imports of iron and 
steel semimanufactures, valued at $2.9 mil- 
lion; petroleum and products at $2.7 mil- 
lion and cement, valued at $18 million.6¢ 
In 1967 imports of these commodities were 
valued at $1.5 million; $3.9 million, and 
$2.2 million, respectively. Iron and steel 
came mainly from the U.S.S.R., France, 
and mainland China. Petroleum products 
came from Senegal, the Ivory Coast, and 
France. Two United States firms, Mobil 
Oil of West Africa and Texaco Africa 
Ltd., sell petroleum products throughout 
Mali. Exports of mineral commodities in 
1968 consisted mainly of petroleum prod- 
ucts, valued at $336,000, compared with 
$245,000 in 1967. 

Uranium exploration was conducted by 


commodities : : 
(Metric tons unless otherwise specified) a West German consortium. The group's 
Commodity 1967 1968 1969 Concessions are located in the Gao and 
METALS 
Gold. ........ troy ounces..  ..... ante 82 
NONMETALS © Prepared by Henry E. Stipp. 
Limestone...........----- e "gas 2,500 ** Where necesan. values have been converted 
Marble 2,500 2,500 2,600 from Mali Francs (MF) to U.S. dollars at the rate 
Il m ———— MG 3,500 3,000 3,000 of MF493—US$1.00. 
Table 29.—Mali: Exports of selected mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 ! 1968 2 
METALS 
Iron and steel, including alloys, metal, scrap and ferroalloys..........-.-...-.------- 7 NA 
NONMETALS 
Nonmetallic minerals, crude, n. essen —— r 678 439 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery produet tn „„ 1.113 1.285 


r Revised. NA Not available. 


1 Statistical Office of the European Communities, Associates. General and Foreign Trade Statistics. No. 5, 


1968, pp. 129-146. 


1 Republic of Mali. Annual Statistics of the Republic of Mali. May 1969, p. 181. 


Table 30.—Mali: 
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Imports of selected mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 19671 1968 1 
METALS 
Aluminuunnnnn pese n Re dri d ue AA LL E E ue Le uA r 160 133 
CODD Ol ase ei i Ss ee Sie we d EP * 86 51 
Iron and steel, including alloys, metal: 
Scrap and ferroalloyꝶ uns NA 
Semmsnüfsetürfeee dds ali^ mau 5,810 13,300 
Lead. i ĩ ] spam eu E Set a 8 33 
JC ĩ˙². ⅛˙r ], riche ly are ae tase rine ens aie Pie g ³·A A y ESL cuire e 4 
d Dj Ne PROS i 8 long tons 1 
NONMETALS 
Cement, lime, and other building materials 29,972 26,008 
Clay construction materials 428 NA 
Fertilizers, manufactured... 2... 2 LL ccc ccc ccc cc cec acces eee eee ecce ccce ere 1.131 3,260 
Salt, sulfur (not separated in source)... ... LLL cc ee ec ese cer eee 45.887 38,822 
Stone and sand and gravel... a22 22 LL LLL c ccc ease seas ee ee ee eee ee eee r 625 4 
Nonmetallic minerals, crude, unspecified `... 2... 2222 LLL LL LLL eee LLL lel 16.422 NA 
Nonmetallic mineral manufacturee s.. 117 12 
MINERAL FUELS AND RELATED MATERIALS 
Coal, coke and briquetss LLL Lc cce cce cesses ee eee eee eee ee eee ee 18 14 
Gas, natural and manufactured... .... 2 Lc ccc cll LL Ll clc en eee eee eere 265 NA 
Petroleum refinery productetsZ2 sss eee ee cllc ccc ccs ee eee ee ee eee eee 82,386 74.260 


r Revised. NA Not available. 


! Statistical Office of the European Communites, Associates. General and Foreign Trade Statistics. No. 5, 


1968, pp. 129-146. 


2 Republic of Mali. Annual Statistics of the Republic of Mali. May 1969, pp. 171-178. 


Kayes regions. The Diamou Cement Plant, 
constructed by U.S.S.R. technicians, was 
completed in September. About 200 work- 
ers would be employed at yearend, when 
the plant was scheduled to begin operat- 


ing. 


Prospecting by French and U.S.S.R. orga- 
nizations has revealed traces of uranium, 
copper, bauxite, iron ore, manganese, lith- 
ium, phosphates, gold, diamonds, and pe- 
troleum; however, none in sufficient quan- 
tity for exploitation. 


MAURITANIA °’ 


Although the mineral industry of the 
Islamic Republic of Mauritania consisted 
mainly of iron ore mining and the output 
of small quantities of monazite, salt, and 
building materials, possibilities exist for 
the production of other mineral commodi- 
ties. The output of copper concentrates 
was scheduled to begin in 1970. Traces of 
crude petroleum off the coast of Mauri- 
tania indicate an increasing role in the 
economy for the minerals sector. Minerals 
research was being conducted principally 
by Bureau de Recherches Géologiques et 
Minières (BRGM) for its own organiza- 
tion and several other groups such as the 
Mauritanian Government, Société des Mines 
de Fer de Mauritania (MIFERMA), and 
Fonds Européen de Development. BRGM 
was making geologic maps of Mauritania on 
a scale of 1 to 1 million and geologic maps 
of two areas near Kaedi and Sélibaby on a 
scale of 1 to 200,000. It was conducting 
drilling programs for water near Fort 
Gouraud and Bou Lanouar, and prospect- 
ing for minerals near Akjoujt and Moud- 


jeria. Reportedly prospecting for iron ore 
was carricd out in the D'Ink region and 
for diamond in the Hodh region. Impor- 
tant indications of copper minerals have 
been found near Guimimaka and in the 
Oum Kadmar area.98 


Quantitative data on production and 
foreign trade are listed on tables 31-33. 
Foreign trade in mineral commodities in 
1968 consisted of mainly iron ore and con- 
centrates, valued at $82.1 million; com- 
pared with $84.6 million in 1967.69 Im- 
ports of mineral commodities in 1968 
consisted of mainly iron and steel semi- 
manufactures, valued at $2.7 million; and 
petroleum products, valued at $988,000. In 
1967 these commodities were valued at $1.7 
million and $964,000, respectively. 


* Prepared by Henry E. Stipp. 

** World Mining: World Wide Mining Develop- 
ments. V. 6, No. 7, June 25, 1970, p. 128. 

Where necessary, values have been converted 
from Communauté Financiere Africiane Francs 
658100. to U.S. dollars at the rate of CFAF247= 
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Table 31.—Mauritania: Production 
of mineral commoditie 


Commodity ! 1967 1968 1969 


MBTALS 
Iron ore and concentrate 
thousand metric tons 
Rare-earth metals, monazite 
ore, gross weight 


7,452 7,702 28,576 


metric tons 570 600 
NONMETALS 
Salt, marine (including other 
evaporated) «...... RO 600 600 600 


* Estima 

! In addition to commodities listed, construction 
materials such as gypsum, clays, and aand and gravel 
are produced, but quantitative data are not avail- 


able 
3 Shipments. 
Table 32.—Mauritania: Exports of 
selected mineral co ities 


(Metric tons unless otherwise specified) 


Commodity 1967! 1968 
Iron and steel: 
Ore and concentrate 
thousand tons.. 7,532 27,487 
Metal, $crap. ................ 1,809 1,783 
17! ONE long tons.. 12 NA 
NONMETALS 
Nonmetallic minerals, crude, un- 
specified 28.074 286 
MINERAL FUELS AND RELATED 
MATERIALS 
Petroleum refinery products. ss 3 6,386 NA 


NA Not available. 
! Statistical Office of the United Nations. Supple 
ment to the World Trade Annual. V. 8, 1968 
24 oo destinations in thousand tons: ad 
Pom ,875, France 1,846, West Germany 


Statistical Office d the European Communities. 
1967). Trade. No. 5, 1968, pp. 114-126 (9 months 


Table 33.—Mauritania: Imports of 
selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 ! 
TALS 
Aluminum 197 NA 
PPC ˙iAA AA 94 NA 
Iron and steel, metal, semimanu- 
factures 28,775 14,826 
| uoce 8 long tons.. 1 19 
NON METALS 
Cement, lime, e te 26,080 5,781 
Clays and clay produets 295 201 
Fertilizers, manufactured 2,872 3,131 
Pigment. 111 86 
l| owe TUR PH 1,99 NA 
Stone and sand and gravel. ...... 3 41 NA 
Other crude mineral producta. .... 1,911 NA 
Nonmetallic mineral  manufac- 
tures Ln oou Sen wou ii 2 62 NA 
MINERAL FUELS AND RELATED 
MATERIALS 
Coal, coke and briquets.......... 24 NA 
Petroleum refinery products. ..... 284,102 28,044 


NA Not available. 

1 Statistical Office of the United Nations. Supple- 
ment to the World Trade Annual. V. 8, 1967, pp. 
627-531. 

1 Statistical Office of the European Communities. 
1967). Trade. No. 5, 1968, pp. 114-126 (9 months 
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MIFERMA increased the output of its 
mines in the Fort Gaurand area over that 
of 1968 shipping 8,575,751 tons, principally 
to West European countries.70 This was 
accomplished despite an accident to one of 
MIFERMA's trains that derailed 40 ore 
cars carrying 3,200 tons of ore delaying 
traffic for 3 days.71 Two railroad trains 
per day, consisting of 175 ore cars of 96- 
ton capacity, travel 404 miles from the 
mines to Port Etienne. The Mauritanian 
Government and MIFERMA reached 
agreement on the rate and scope of the 
company's policy on Africanisation of the 
staff during the next 7 years.72 

MIFERMA signed a contract with Hol- 
landsche Aanneming Maatschappij NV of 
the Netherlands to dredge and deepen the 
harbor at Nouadhibou for ore boats of 52 
feet draught.73 

Société Minière de Mauritania (SOM- 
IMA) continued to develop its copper 
mine and beneficiating plants located near 
Akjoujt.74 The company was prospecting 
its deposit and reportedly was optimistic 
with results of the survey. Initial plans in- 
clude mining about 6,000 tons per day of 
oxide ore by open pit mining methods.75 
Ore will be loaded by diesel powered shov- 
els and hauled to the primary crusher by 
diesel trucks. This crusher will reduce the 
ore to minus-150-millimeter size. After 
crushing, the ore will be reduced to mi- 
nus-2.36-millimeter size in a 19-foot Aero- 
fall mill, mixed with 1 percent salt and 
1.5 percent coke in a rotating mixing tube 
and heated in 12 indirectly fired furnaces. 
Calcined material will be reduced to 0.15 
millimeter in conical ball mills and classi- 
fied by cyclones. Overflow from the cy- 
clones will be treated by parallel banks of 
flotation cells. Concentrate will be filtered 
and stockpiled for shipping. Tailings will 
be pumped to a pond, where water will be 
reclaimed and recirculated to the mill. If 
present plans are completed, the company 
will produce 20,000 tons of metal in con- 
centrate form in 1970. A contract for sale 


sip DN Mining Review. V. 59, No. 7, Feb. 
14, 1970, 4. 

fi mndusi dies Et Travaux 1 (Paris). 
West Africa. No. 190, SE 1969, 763. 

n Mining Journal London). . 273, No. 6992, 
Aug. 22, 1969, pa 

World Min ng. i Going on In World 

Mining. V. 6, No. 3, March 1970, pp. 57-58. 

™ Industries. Et Travaux D'Outremer (Paris). 
West Africa. No. 188, July 1969, p. 597. 

18 U.S. Embassy, Nouakchott. State Dept. Air- 
gram A-211, May 27, 1966, p. 10. 


894 


of concentrates was signed by SOMIMA. 
Installation of a pipeline to provide water 
from Bennichab about 75 miles away was 
completed. 

Mining of yttrium at Bou-Naga contin- 
ued with the product being shipped to the 
Péchiney-Saint-Gobain plant at Rochelle, 
France.76 Exploitable reserves were esti- 
mated at 1,200 tons of ore containing 4.4 
percent of yttrium for each 3.3 feet of 
depth. 

A desalinization plant with a production 
capacity of 105,900 cubic feet of pure water 
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per day and 1,700 kilowatts of electricity 
was inaugurated in January.77 The $45 
million plant, which was financed by the 
French Fonds d'Aide et de Coopération 
(CFA), will provide fresh water for the 
town of Nouakchott. 

The vessel Glomar North Sea drilled the 
first hole for Amoco Mauritania Petroleum 
Co. in water 285 feet deep, about 19 miles 
off the coast of Cap Timiris. The initial 
geophysical survey revealed an interesting 
structure in the southern part of the con- 
cession area.78 


NIGER “* 


The mineral industry of the Republic of 
Niger consisted mainly of tin and gold 
mining and the production of cement and 
associated construction materials. Despite 
the negligible value of minerals output, 
compared with other segments of the econ- 
omy, prospects for increased activity in 
mining are very promising. Production of 
uranium from deposits in the vicinity of 
Arlit, 155 miles northwest of Agadés, could 
develop into a steady source of revenue for 
the Government of Niger. Investment in 
uranium mining by Germany, Italy, and 
Japan, in addition to that of France, indi- 
cated the potential development of a 
major industry by world standards. Petro- 
leum exploration in Niger by three United 
States firms could discover other significant 
mineral resources. The Government indi- 
cated that it would welcome investment 
from private industry in the development 
of Niger’s mineral resources. Exploration 
for mineral resources was being carried out 
by the United Nations Development Pro- 
gram, the French Atomic Energy Commis- 
sion (CEA), and the Food and Agriculture 
Organization (FAO). An FAO drilling 
crew discovered considerable underground 
water in the Dallol Maouri valley between 
Gaya and the Nigerian border. A mineral 
study of South. Maradi and Danagarim— 
Mounio was being conducted under a 
grant by the French Fonds d'Aide et de 
Coopération (CFA). CEA was still exploring 
for uranium in its concession area north 
and east of the Air Mountains. 

The value of mineral output in 1969, es- 
timated at about $1.7 million, was negligi- 
ble compared with other segments of the 
economy.89 Foreign trade in mineral com- 
modities in 1968, consisted mainly of the 


export of tin concentrate, valued at 
$178,000, compared with $159,000 in 1967. 
Imports of mineral commodities in 1968 
were mainly iron and steel semimanufac- 
tures, valued at $553,000 and petroleum 
products, valued at $171,000. In 1967 these 
commodities were valued at $643,000 and 
$705,000, respectively. 

Progress in development of the open pit 
mine and uranium concentration plant 
and ancillary facilities at Arlit was re- 
ported by Société Des Mines De l'Air 
(SOMAIR). However, work reportedly has 
been progressing more slowly than antici- 
pated, owing to difficulty in procuring and 
transporting plant equipment to the mine 
site. Some difficulty also has been experi- 
enced in removing sandstone overburden 
from the mine. As a result of these prob- 
lems, original production schedules have 
been altered to 750 tons per year by 1971 
and 1,500 tons per year by 1974. SOMAIR 
planned to construct a 180-ton-per-day sul- 
furic acid plant at Arlit, which will use 
sulfur as the raw material supply.5! Pres- 
ent plans for transporting the uranium 
to France and other markets reportedly en- 
vision construction of a road from Arlit to 
Tahoua, passing through Agadés. The con- 
centrated uranium will be carried by truck 
to Carakou, Dahomey, and by railroad from 
Carakou to the port of Cotonou, Dahomey. 


'* Annales Des Mines (Paris). Panorama De 
L'Industrie Miniere. September 1969, p. 70. 

77 International Financial News Survev. De- 
salinization Plant Inaugurated in Mauritania. V. 
21, No. 9, Mar. 7, 1968, p. 68. 

18 Petrole Information. Mauritanie. No. 1130, 
May 16, 1969, p. 32. 

™ Prepared by Henry E. Stipp. 

* Where necessary, values have been converted 
from Communaté Financiere Africiane Francs 
(CFAF) to U.S. dollars at the rate of CFAF276— 
US$1.00. 

9! Sulfur, Niger. No. 81, March-April 1969, p. 8. 
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Table 34.—Niger: Production of mineral commodities 
Commodity 1967 1968 1969 
METALS 
Rol mine output, metal content troy ounces. . 61 r 170 161 
n: 
Concentrate, gross weighhlt .. long tons 79 100 122 
Concentrate, metal content_.._....-.-...--.- 2-11... ee O... 55 70 T8 
NONMETALS 
Building stone. .................- 2l l2 LL LLL eee cubic meters 748 NA NA 
ementi. cu cce ⁵³»Ü ] ðͤ K ꝛv DELE EE thousand tons 22 23 25 
r ͥð⁰yßd y cie do.... 2,940 NA NA 
JCůõĩͥ]³]ÜWOAÄAſͥ⁵ĩↄ˙«;” GG oö h ⁵ y eme E cubic meters.. 4,211 NA NA 
(VDAUI-. or ees ] Äͤ cto -0;0ł h; 8 metric tons. . 1,588 1,957 1,500 
III/ 2 one oie a eet eee bee eee do.... 81,287 29,665 80,000 
JJ ³ↄ RAͥ y ¾ yd ĩðͤ I E Sea ase do i 4,000 4,000 
S ↄ˙ͥ ³ aa ta ar oe ð- ß cans wise a a e eee do.... 6,320 e 8,000 2,000 
Estimate. t Revised. NA Not available. 
Table 35.—Niger: Foreign trade in selected mineral commodities 
(Metric tons unless otherwise apecified) 
Commodity 1967! 1968 2 
EXPORTS 
METALS 
Tin, ore and concentrate long tons r T9 89 
IMPORTS 
METALS 

Aluminum, metal... ß . ß smi eee E 3 40 NA 
Copper, metal... lex ce ⁰y y ⁰y em eL cue be E RR MEE 311 NA 
Iron and steel, semimanufacturess 5,066 8,846 

Zine, metal. eo cers cede ⁰ h00 d M d rd irme 4 N 

NONMETALS 
Cement, iin os ba ee ee oe cc ß 178 508 
Clays and clay products, including refactory brick.............. LLL Ll lll c.l ls... 3 40 228 
Fertilizer materials, manufacturdeedqg˖aſũiiid LL LL Ll lll 2l enn ee 3 181 495 
I ue had eco. ead ð ͤ⁰ ou aM ĩð ae y ILL eee 262 185 
Nonmetallic minerals, crude unspecifilũulũullũulI „„ 3 9,079 NA 
Nonmetallic mineral manufactures._............---..-.---------------------- eee A 15 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural and manufactured_._.-_...-..---.------------ l.l „„ 280 NA 
Petroleum refinery products. ._......-...-..---------------- + ee eee ee eee eee 3 5,860 866 
r Revised. NA Not available. 


1 Statistical Office of the United Nations. Supplement to the World Trade Annual. V. 8, 1967, pp. 860-864. 
? Statistical Office of the United Nations. Supplement to the World Trade Annual. V. 3, 1968, pp. 533-537. 
3 Statistical Office of the European Communities. Foreign Trade. No. 1, 1968, pp. 122-133 (3 months 1967). 


An Italian firm, Somiren, signed a contract 
with SOMAIR for an 8-percent interest in 
the uranium operations at Arlit. 

A group of Japanese firms were studying 
uranium deposits in Niger as a result of a 
French proposal for joint development of 
these resources. Reportedly, the Japanese 
group was interested in exploiting deposits 
at Akokan. 

Petroleum exploration concessions were 
approved by the Niger Council of Minis- 
ters for three United States firms, Texaco, 


Inc., Continental Oil Co. Inc. (CONOCO), 
and Global Energy Co.82 CONOCO re- 
ceived 111,920 square miles in the southern 
half of Niger adjacent to the Chad border. 
Texaco received 94,570 square miles in 
eastern Niger near Continental's area and 
the Chad border. Global Energy Co. was 
given an area in the western corner near 
Niamey. Terms for the concessions in- 
cluded a 50-percent profit-sharing with the 
Niger Government and expenditure during 
the initial 5-year period of $5.9 million by 
CONOCO, and $3 million by Texaco. 


RWANDA ** 


No major mineral developments were re- 
ported in Rwanda in 1969. The country’s 
mineral potential is to be evaluated by a 
geological survey scheduled to start in 1970 
under the Special Fund of the United Na- 
tions. In addition to the minerals presently 


mined, other minerals known to exist in- 
clude bismuth, monazite, magnetite, phos- 
phate, and uranium. 


583 Petroleum Intelligence Weekly. Niger. V. 8, 


No. 51, Dec. 22, 1969, p. 6. 
8 Prepared by Eugene R. Slatick. 
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Minerals are Rwanda's second most 
important source of foreign exchange after 
agricultural products; they account for 
about one-third of the country's total ex- 
port earnings. In 1968 mineral exports 
were valued at about $5.6 million,5* com- 
pared with a total of about $16 million 
for all exports. 


Cassiterite continued to be the chief 
mineral produced and exported; the indus- 
try continued to be plagued by smuggling. 
Cassiterite production in 1969 was valued 
at an estimated $3.8 million, from $3.3 
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million in 1968. A rise in the world 
market prices for tin late in 1969 resulted 
in the liquidation of tin stocks. 

La Société Minétain-Rwanda (MINE- 
TAIN), the major tin mining company, 
reported that its reserves were nearing de- 
pletion. Increased production will require 
new investment, which reportedly is un- 
likely in view of the uncertainties of the 
company's mining rights under the mining 
code enacted in 1967. 

Wolframite production was valued at an 
estimated $1 million in 1969, compared 
with $1.2 million in 1968. 


Table 36.—Rwanda: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 ! 
METALS 
Beryl, ore and concentrate, gross weighnhlt Ll clc lll lll. 109 148 250 
Columbium and tantalum, ore and concentrate, gross weight... .......... 81 28 29 
moe mine output, metal content... ............... l.l... troy ounces.. 8 NA NA 
"Ore and concentrate 22 long tons.. 1,929 1.767 1.600 
Content of eoncentra ttt „ do.... 1.898 271,272 1,150 
Tungsten, ore and concentrate r 536 440 
* Estimate. * Revised. NA Not available. 
1 Estimates based on data for 9 months. 
* Includes small quantity of mixed cassiterite-columbite-tantalite concentrate. 
Table 37.—Rwanda: Foreign trade in selected mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 19671 1968 1 
EXPORTS 
ALS 
Beryllium, beryl ore and concentrate e 170 NA 
Columbium and tantalum, ore and concentrate 58 NA 
Tin, ore and concentrate. 2... LL LLL L2 ll cll LL 222 lll lle cell eee long tons.. *2,146 1,149 
Tungsten, ore and concentrate 64 260 
IMPORTS 
METALS 
Aluminum, metal, including aios, all OPM SS sadna anaa a 42 NA 
Iron and steel, metal, semimanufíactures.......... LL LL cc cL c ee e 2 Ls. -. 1.248 2.675 
NONMETALS 
Cament. ocolos . ee E a Le d cel Ree ee ie 18,426 NA 
1 ĩ]ð i% s ſß mr ⁰⁰k E 271 NA 
. MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery produetttsss „„ eee ee 18 , 435 122 


t Revised. NA Not available. 


1 Bulletin de Statistique, République Rwandaise. No. 18, April 1967; No. 16, January 1968; and Statistical 


Office of the United Nations. 


upplement to the World Trade Annual. V. 8, 1967, 
2 Statistical Office of the United Nations. Supplement to the World Trade Ann 


p. 460-462. 
V. 8, 1968, pp. 681-685. 


SENEGAL ** 


The mineral industry of the Republic of 
Senegal consisted mainly of phosphate rock 
mining and the manufacture of cement, 
fertilizer materials, and petroleum refinery 
products. Small quantities of salt and con- 
struction materials also were produced for 
local use. Exploration for crude petroleum 
offshore on Sencgal's Continental Shelf was 
the most notable activity in the minerals 
sector in 1969. The Government of Sene- 


gal, together with international organiza- 
tions such as the Bureau de Récherches 
Géologique et Miniéres (BRGM), the Eu- 
ropean Economic Community (EEC), var- 
ious organizations of the United Nations, 
and the U. S. Agency for International De- 
velopment (AID) continued exploring for 

„ Where necessary values have been converted 
from Rwanda Francs (RF) to U.S. dollars at the 


rate of RI=US$0.01. 
es Prepared by Henry E. Stipp. 


THE MINERAL INDUSTRY OF OTHER AREAS OF AFRICA 


potable water aquifers and viable mineral 
deposits. To attract foreign investment 
capital, the Government has instituted a 
liberal investment code and signed an In- 
vestment Guaranty Agreement with the 
United States Government. 

According to statistics, the value of 1969 
minerals production decreased about 10 
percent to $185 million, compared with 
about $20.6 million in 1968. 

Senegal’s foreign trade in mineral com- 
modities consisted mainly of crude ferti- 


Table $8.—Senegal: 
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lizer material exports, valued at $17.8 imil- 
lion, and manufactured fertilizer materials, 
valued at $1.1 million. In 1967, exports of 
these materials were valued at $13.9 million 
and $860,000, respectively. Imports of min- 
eral commodities in 1968 were chiefly pe- 
troleum products, valued at $4 million, 
and iron and steel semimanufactured prod- 
ucts, valued at $5.9 million. in 1967, im- 
ports of these products were valued at $6.4 
million and $5.5 million, respectively. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 
NONMETALS 
Spußl!1t)!!!!l ee Senate ce cece r 1,482 4,480 B, 840 
Cement, hydrauliccoeae k thousand tons. . r 172 r 188 207 
Fertilizer materials: 
Crude: 
Aluminum phosphate 151,282 : 160,400 164,898 
Calcium Phosphate J ĩð theca rae dae oS thousand tons. . 1,115 * 1,110 1,100 
Manufacture 
Aluminum phosphate, dehydrated. ........................... 51,762  *48,640 86,666 
% |... 3520809 i ie decir ok is A ee DUE r: 9,859 r 7,898 3.822 
Salt, all J7J!öͤöĩõäiöm ĩ˙?˙ĩnBi BRE thousand tons 60 84 9 
Stone, bl! Le owed oic we cubic meters NA NA 183 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products 
asoline, motor rr thousand 42-gallon barrels. . 1.226 185 697 
Kerosine and jet fuel 0...- 133 607 415 
Distillate fuel oil... 2.2.2.2: 2 LL ccc c clc LL lll ce css Lr eco do.... 822 945 b 
Residual fuel oil. ......... 22222 2 222222 LLL LLL lll ll. lll. do.... 1,359 1,506 1,522 
Liquefied petroleum gas 0.... 5 70 16 
7õöÜé c — T ³W-äqꝛ TR do.... 8,597 8,918 8,584 
r Revised. NA Not available. 


1 Includes products marketed under trade names of Baylifos and Phosphal. 
3 Includes production of Mauritania, estimated at 500 to 800 tons per year. 


Table $9.—Senegal: Exports of selected mineral commodities 
(Metrie tons unless otherwise specified) 


Commodity 1967 1968 ! 
METALS 
Copper, metal, including alloys: 
SJ ³˙üA.. ⁵oÄWA6WQ.A.. a ee ee etc 405 516 
e e ff! d cS oe 107 NA 
Iron and steel, metal, scrap... zzz . 8,607 8,087 
Lead, metal, including alloy. Ae... ens pee cà chee ees ese NA 191 
Other, Biel ct c LE ea a MOON REDE ĩ RN 742 74 
NONMETALS 
Clays and clay products, fuller's earth e 1,600 672 
Fertilizer materials: 
Crude: 
Aluminum phosphate. .............. c c c.c c cL lll lel Ll lll „„„ 98.120 99.470 
Calcium phosphate t: 809,500 1 970,675 
Manufactured, Pee ln... usu ues Li ic ee 45,000 40,774 
Salt and brines ß ddt . ME LIUC eee 18,418 NA 
Other nonmetals, n.e·navͤ—KnkZKtͥIEKILwn „„ 0 NA 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products____....--.-.-...----------- 2 ee eee eee eee 322 5,162 


e Estimate.. r Revised. NA Not available. 


1 Statistical Office of the United Nations. Supplement to the World Trade Annual. V. 3, 1968, pp. 509-511. 


? Principal destinations, 1968: France 246,905; Japan 198,375; Netherlands 155,287. 


3 Includes dehydrated aluminum phosphate and producta marketed under trade names of Baylifos and Phoe- 


phal. 
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Table 40.—Senegal: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 ! 
METALS 
Aluminum, metal, including alloys, unwrought and semimanufactures............... 164 142 
Copper, metal, including alloys, unwrought and semimanufactures. ................- 220 93 
Iron and steel, metal, semimanufactures: 
Bare, rods, shapes d ñ cote eoretccseeeweeus 11,489 15,718 
Plate DEI NEP oa nies ee aesan ³ĩWAWAA. 8,096 6,159 
Tubes, pipes, and fittingagsgsggnme UU PwmHI c cc LL LLL eee ee eee 4,540 7,892 
Lead, metal, including alloys, all formen memꝛ n 68 69 
NONMETALS 
Asbestos, ↄ ꝰ ˙² ..] ͤ˙¹·dſũ ⁵ ⁰r˙imͤA ˙—— w-˙ůmꝙ ] m e ⁰ mr Qm Lud cu LE cee 183 841 
lr, ð em m e 2,277 8,288 
Clays and clay produettꝶckckkckkkkkk ee LLL eee LL LL LLL eee ee ee eee 2,268 1.617 
Fertilizer materials, crude and manufacture 46,888 84.822 
Äĩ˙Üᷣ⁰r ] ũ œ᷑—ũi!:!:!.. -m ↄd.s . yk ĩx . 8 1. 286 8,950 
Gere ]́?!'³ ð d mtr yd k aw aR E REGE Sad mE NA 1.225 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: 
Crude and partly refined. ................... 2c Lc LLL Lll Lc LL cL Lll er rs. ) 591. 680 
6C11111ÄÜ˙ yd / yd y 1.963 1. 581 
jq e LT Mob OEC 8,089 ........ 
Distillate lll ꝛ —mwↄꝓↄ ͤkyd 88,778 42. 908 
Ff... ð 842,866 119.997 
/// ˙ ͥÄmZi½7V ⁵ f dd DA EE BE 8.224 1,050 


NA Not available. 


1 Statistical Office of the United Nations. Supplement to the World Trade Annual. V. 8, 1968, pp. 512-525. 


3 Less than J unit. 


The major decrease in minerals produc- 
tion occurred in the output of aluminum 
and calcium phosphate. Compagnie Sén- 
égalaise des Phosphates de Taiba was reor- 
ganizing its operations by changing to a 
new system for hauling ore and using bucket 
wheel excavators for mining ore and strip- 
ping overburden. Reserves were estimated at 
40 million tons of recoverable ore. A plant 
with a capacity for manufacturing 100,000 
tons per year of various fertilizer materials 
from local phosphate rock was described.56 
The plant, located about 9 miles east of 
Dakar, was owned by Société Industrielle 
D'Engrais Au Sénégal. 

Decree 67-1006, September 10, 1967, 
which establishes an ad valorem tax on all 
products mined in Senegal except crude 
petroleum and natural gas, is the most re- 


cent legislation on mining or petroleum 
enacted. 


Casamance Sulfur Co. and Casamance 
Petroleum Co., subsidiaries of Texas Gulf 
Sulfur Co. (TGS), conducted a marine 
gravity survey on the marine exploration 
area held jointly by TGS and Compagnie 
des Petroles Total Afrique de l'Ouest 
(COPETAO) .87 A seismic survey was con- 
ducted for the two companies by Western 
Geophysical Co. Two wells were started at 
yearend. One of these was a wildcat oil 
well located in the northwestern part of 
the exploration area. 

Esso Exploration Senegal was drilling a 
well in its exploration area, which extends 
offshore from Dakar southward to the bor- 
der with Gambia. 


SOMALI REPUBLIC ** 


Data are not available for mineral pro- 
duction in 1969; however, the principal 
mineral output probably consisted of a few 
hundred tons of salt. Exploration for uran- 
ium and petroleum continued. 

During the year Uran Erzbergbau, a 
West German company, was granted a ura- 
nium exploration concession northwest of 
Mogadiscio. The company is the third to 
undertake uranium exploration; the others 
are Western Nuclear Inc. and Nucleare So- 
mala, a subsidiary of Italy's Ente Nazionale 


Idrocarburi (ENI). Late in the year Nu- 
cleare Somala and Uran Erzbergbau awarded 
contracts to Hunting Geology and Geo- 
physics for airborne spectometer, magneto- 
meter, and photographic surveys over their 
concession areas. 

A group on nine Japanese electric power 


* Dedryver, E. Construction d'une Usine d'En- 


55 Pe Mines et Chimie, No. 140, 1969, 
pp. 11 l. 
8t World Petroleum Report. Senegal. V. 16, 1970, 


p. 98. 
s Prepared by Eugene R. Slatick. 
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companies announced plans to send a team 
to Somalia to study the exploratory work 
being done for uranium. 

Sinclair Oil Co. and Marathon Petro- 
leum Corp. relinquished their interests of 
25 percent each in the United States-West 
German consortium that has concession 
areas totaling about 100,000 square kilome- 
ters along the coast. The German members 
of the consortium formed a new group 
and will continue exploratory work. No oil 
discoveries were reported during the year. 


SPANISH 


During the year Empresa Nacional Mi- 
nera del Sahara (ENMINSA), the Spanish 
State-owned mining company responsible 
for mining the phosphate deposits at Bou- 
Craa, established the operating subsidiary 
of Fosfatos de Bou-Craa, S.A. ENMINSA 
was still negotiating with a French consor- 
tium regarding their possible participation 
in the project. 

Production at the rate of 3.3 million 
tons of concentrates is expected to begin 
in mid-1971, when a 5-million-ton-per-year 
beneficiation plant is scheduled to be oper- 
ating. Two other similarly sized plants are 
reported to be planned so that the total 
annual output of concentrates will eventu- 
aly reach 10 million tons. The first plant 
is to be built by Klóckner-Humboldt-Deutz 
of West Germany at a cost of about $7 
million. 

At yearend 1969, construction was almost 
finished on the port installations at El 
Aiün, where vessels of up to 100,000 dead- 
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There were no further developments re- 
garding the reopening of the marine salt 
works at Ras Hafun. Several studies have 
been made, but no definite plans have 
been reported. 

The activity of the United Nations De- 
velopment Program continued under the 
second phase, which consists mainly of 
more intensive studies of earlier mineral 
discoveries, particularly uranium, thorium, 
and rare-earth minerals. 


SAHARA *? 


weight tons will be accommodated, and 
the 60-mile, 2,000-ton-per-hour conveyor 
system that will link the deposit with the 


port. 

The Government of Morocco renewed its 
claim to the phosphate deposits in the 
Spanish Sahara. The reserves are estimated 
at 3 billion tons; the thickness of the de- 
posits range from 9 to 30 feet. 


During the year Continental Oil Co. 
(CONOCO) began drilling a well, called 
Spansah 5la-1, about 90 miles north of 
Villa Cisneros, in about 260 feet of water. 
CONOCO is part of a group comprised of 
Compania Espanola de Petróleos, S.A. 
(CEPSA), and Spanish Gulf Oil Company. 
The CEPSA-Gulf combine drilled an un- 
successful well north of the present site in 
1966. 


In April Union Carbide Corp. applied 
for offshore permits totaling 3.9 million 
acres. 


SUDAN *^ 


There was little development in Sudan's 
mineral industry a minor part of the 
country's economy. In October the Council 
of Ministers of the new Government, es- 
tablished by coup d'etat in May, passed a 
resolution to nationalize the import of 
products that are vital to the country. It 
also decided to create a national petroleum 
corporation that would control petroelum 
refining, marketing, and trade. It called for 
a majority share in the Port Sudan petro- 
leum refinery, which is owned by Shell 
and CP (Sudan) Ltd. Studies by a Soviet 
exploration team in October indicated that 


oil could be present in parts of eastern 
Sudan. Further studies are scheduled. 


A 170,000-ton-per-year fertilizer complex 
is planned for Sennar. It will cost about 
$30 million. Earlier plans were to build a 
smaller plant at El Roseires. 


A new cement factory began production 
during the last half of the year at Rabak, 
across the White Nile from Kosti.91 


9 Prepared by Eugene R. Slatick. 

9? Prepared by Eugene R. Slatick. 

1 Barclays Overseas Review (London). Novem- 
ber 1969, p. 31. 
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Table 41.—Sudan: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 
METALS 
Chromite, gross weight. thousand tons 25 22 26 
Gold, mine OM put metal content... ... gk troy ounces.. 200 29 NA 
Iron and steel, iron ore and concentrates. |... .... Lc l.l ll... thousand tons.. 14 Geese. Osee 
anese, ore and concentrate, gross weight. ..... t!!! 2,500 6,000 850 
NONMETALS 
Cement, ühhlleee e eere MEE thousand tons. . 133 145 175 
5 and anhydrite, crude... ce ee cee cee Re ERE EYE LAE 8,732 10,226 NA 
agnesitë, ⁵œ V) es ite he Ede Ew M ß ,000 6,500 500 
Salt, all hhß0ꝙÿſſſ ſyͥ ſãſ yy E eee E 5 50 51 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products.__._-..-.-.-------.--- thousand 42-gallon barrels.. *4,800 4,063 4.978 
* Estimate. NA Not available. 
Table 42.—Sudan: Foreign trade in selected mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 
EXPORTS 
METALS 
Chromium, ore and concentrate NA 10,394 
Iron and steel: 
0.1 MERI MIX 8,750 10.015 
Metal, SCTE «² ² . ee CUR 7.857 1. 590 
Other nonferrous base metals, ore and concentrate s 120,500 NA 
IMPORTS 
METALS 
Aluminum, metal, including alloys, all formmſm 22. l.l cllc ll.. 1,390 953 
Copper, metal, including alloys, all formſꝑmmLer ‘et +--+ ee 155 156 
Iron and steel, metal, semimanufacture s 77.284 108,362 
Lead, metal, including alloys, all formEP é 2.2.2 2222222222 L L2 lll. c... 
Zinc, metal, including alloys, all form mmꝛ mwꝛ ii 9 265 
Metallic oxides, mainly for paints... 2... 2L Llc cL Lc ll lll ll lll L2 eee 222 152 
NONMETALS 
Abrasives, al forms... eel lo Een ðᷣ Res REA 81 92 
: ³⁰ ·¹ wm]. 0: ĩè thousand tons 17 8 
e . ß ede D List RE E 144 250 
Clays and clay products (including refractory bricks)... )))) 423 615 
Fertilizer materials: 
Manufactured: 
// ̃ c oe ee eee ewe .. eee wees 66,065 9,073 
Phosphatie. ³⁰˙ ii ſſſſſſſſſũ y 330 145 
Mixed (oLHer). !ÜͤU¹ ...... ⁰⁰yy y SUL LEE 10 2.079 
Sulfuric acid and other inorganic acids J 8 480 247 
e ß d esed esM uA EE 4 884 
1Cõ.õ 5¹˙ͥ dſſuſuuſſſſdſdſſͥͤ ((( ee et ac Mere eri oan 410 6 
JVC ³⅛V W ⁵ 8 47 93 
Sodium and potassium compounds, n. e.ü6ꝶ63sꝶs—g—g rn 8,171 3,012 
MINERAL FUELS AND RELATED MATERIALS 
Coke nd esel ERES Gc 1. 000 
Petroleum: 
7%ö‚ö‚X»ôð—·Q ¾˙ . ĩͤ . ELLE La LO thousand 42-gallon barrels.. 5. 900 4.902 
Refinery products.. ese eR SaA Eu MR mei Sia e do.... 1.626 8,086 
Estimate. NA Not available. 


1 Includes manganese ore and concentrates. 


SWAZILAND °? 


The mineral industry of Swaziland con- 
tinued to expand output of its principal 
commodities—iron ore, asbestos, and coal. 
Development of a mineral industry has re- 
sulted in a substantial increase in revenue 
received by the Government. In the 
1969-70 fiscal year, estimated revenue from 
land and minerals was $336,000,93 or 
about 1.6 percent of total revenue received 


by the Government. The economy of the 
country also was aided by remittances of 
$151,558, mainly from 7,500 Swazis working 
in the gold mines of the Republic of 
South Africa. The Swaziland Government 
announced a $32.3 million Development 
prepared by Henry E. Stipp. 

*9 Where necessary, values have been converted 


from South African rands (R) to U.S. dollars at 
the rate of R1—US$1.40. 
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Plan, which would invest about $3.5 mil- 
lion in mining, industry, and commerce 
over a 5-year period, starting in the 
1969-70 fiscal year. Investment would be in 
infrastructure, improved education, train- 
ing, and other services needed by the pri- 
vate sector for minerals development. The 
Government also pledged to encourage in- 
vestment of foreign capital in the mining 
industry and other sectors of the economy. 
Swaziland's Government concluded an 
agreement with the Republic of South Af- 
rica for a revision of the Customs Union 
agreement of 1910. 

The British Government agreed in prin- 
ciple to finance the first phase of a survey 
of coal reserves in the Bushveld area of 
Swaziland. Problems involved in building a 
thermal power station and use of the coal 
for power generation also would be 
studied.?“ The Geological Survey and 
Mines Department was drilling iron ore 
deposits for evaluation and beneficiation 
tests on the ore. This investigation was 
conducted under a United Nations Devel- 
opment Program grant. In September it 
was announced that Swaziland had joined 
the International Monetary Fund and the 
World Bank. 

Production of mineral commodities in 
Swaziland was valued at $27.4 million in 
1969, compared with about $25.6 million 
in 1968. The rise in total value of miner- 
als production was mainly the result of an 
increase of 8.5 percent in the value of iron 
ore to about $17.9 million, and an increase 
of 5 percent in the value of asbestos to 
$8.8 million. 

Foreign trade in mineral commodities in 
1968 consisted chiefly of exports of iron 
ore valued at $16.6 million, asbestos valued 
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at $8.5 million, and coal valued at 
$132,580. In 1967 exports of these commod- 
ities were valued at $15.8 million, $8.2 mil- 
lion, and $90,020, respectively. Exports of 
iron ore were shipped mainly to Japan. 
Asbestos exports went mainly to the 
United Kingdom, Belgium, and France. 
Quantity figures for mineral exports were 
not available except for iron ore, which to- 
taled 2,050,420 metric tons in 1968, com- 
pared with 1,743,519 tons in 1967. Statistics 
on imports of mineral commodities in 1968 
were not available except for mineral fuels 
and lubricants which were valued at $4.1 
million, compared with $4.8 million in 
1967. 

Representatives of several Japanese steel 
firms were interested in increasing and ex- 
tending shipments of iron ore from the 
Ngwenya mine operated by Swaziland Iron 
Ore Development Co.?5 Iron ore now 
being shipped to Japan contains about 
64.5 percent iron. Additional exports of 
iron ore to Japan would be lower in grade; 
however, these sales could be profitable to 
the mining company and Government 
since investment in plant and equipment 
would have been largely depreciated by 
1974 when the present contract ends. Japa- 
nese firms also were investigating the feasi- 
bility of prospecting and mining unleased 
iron ore resources.99 

Prospecting work on asbestos deposits 
near Emlembe, being conducted by a sub- 


** S.A. Mining and Engineering Journal (Johan- 
nesburg). Swaziland Study of Coal a 
80, Pt. 2, No. 3997, Sept. 12, 1969, 615. 

$5 Standard 2 Review (London): Swaziland. 
November 1969, 30. 

Standard Bank Review (Johannesburg). Swazi- 
land. No. 611, February 1970, p. 27. 


Table 43.—Swaziland: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity ! 
METALS 
Iron ore, direct shipping 
NONMETALS 
Asbestos, chrysotile.......... 2:2 cL cll Ll Lll lll ll. 
Fl! ³Ü˙A—AGG D ELLE 8 
Clays, ls 8 
Stone: 
rene TER TRE ee eee Gee 


MINERAL FUELS AND RELATED MATER!ALS 
Coal, bituminous.......... ... 2. Lc eee 


r Revised. 


1967 1968 1969 
thousand tons 1,744 2,050 2,308 
RNC: r----- 86,427 r 36,197 89,087 
5 m GRE 565 888 571 
ee ne RP 1,860 2,145 1,657 
S 599 581 599 
FFC 28,171 248,577 2 52,588 
uere m me 717,962 96,789 104,253 


! In addition to commodities listed, simple construction materials such as clays and sand and gravel were 


produced, but quantitative data are not availabie. 
! Cubic yards. 
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sidiary of London-Rhodesia Mining and 
Land Co. Ltd. was expected to be con- 
cluded in 2 to 3 years.9? 

Swaziland Collieries Ltd. completed a 
vertical prospect shaft 7 miles south of its 
mine at Mpaka.?9$ Bulk samples of coal 
were obtained from the shaft and given to 
potential buyers. A Japanese firm, Sumi- 
tomo Shoji, expected to purchase good 
quality coking coal from Swaziland.99 

Deposits of kaolin and pyrophyllite re- 
portedly were being mined in the Usutu 
area located between the Mkhondvo and 
Great Usutu rivers.! Applications to mine 
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other known deposits of pyrophyllite and 
silica have been received. Low-grade iron 
ore deposits also occur in the vicinity of 
Gege, but are not considered to be of eco- 
nomic importance. 

Anglo American Corporation of South 
Africa, Ltd. of South Africa was surveying, 
by soil and stream analyses, 5,800 square 
miles of Swaziland.2 The investigation was 
expected to last for about 1 year. Anglo 
American's contract with Swaziland did not 
guarantee to give the corporation exclusive 
prospecting rights to any area of mineral 
occurrence found. 


TOGO: 


In 1969 phosphate rock mining and 
processing continued as Togo's principal 
mineral industry as well as a major one in 
the country’s economy. A marble industry 
began late in the year, and steps were un- 
dertaken to establish cement and salt in- 
dustries. 

Compagnie Togolaise des Mines du 
Bénin continued to be the only producer 
of phosphate rock. Output in 1969 totaled 
1,472,682 tons, compared with 1,375,000 
tons in 1968. The value was $16.6 million 4 
in 1969, compared with $15.6 million in 
1968. Exports of phosphate rock in 1968 
totaled 1,357,000 tons; the two chief desti- 
nations were France (568,600 tons) and 
the Netherlands (335,700 tons). During 
1969 four separators with high-intensity 
electro-magnetic fields were installed in the 
preparation plant. They will enrich the 
output by reducing the content of ferric 
and aluminum oxide from 4.5 percent to 
less than 2 percent.5 

A marble quarry at Gnaoulou and a 
processing complex at Lomé began opera- 
tions late in the year. Production in 1969 
totaled 2,500 tons, but it is expected to 


Table 44.—Togo: 


reach about 20,000 tons in 1970, mostly for 
export. The opcrating company is Societe 
Togolaise de Marbrerie et de Materiaux 
(SOTOMA), a joint venture comprised of 
the Togolese Government and Italian pri- 
vate interests. SOTOMA plans to use do- 
mestic kaolin deposits to operate a ceramic 
plant at the complex, and local clays to 
make bricks at a rate of about 25,000 per 
day. 

Plans were underway to start building a 
100,000-ton-per-year  clinker-crushing ce- 
ment plant near Lomé. Initially, the plant 
will use imported clinker to produce ce- 


Standard Bank Review (London). Swaziland. 
February 1970, p. 26. 

*5 Work cited in footnote 96. 

9 Japan Echo. No. 1810, Aug. 15, 1969, p. 3. 

1 Mining Journal (London). Swaziland's Min- 
erals. V. 272, No. 6972, Apr. 4, 1969, p. 282. 

? Mining Journal (London). Swazi Mineral Sur- 
vey. V. 274, No. 7013, p. 58. 

Prepared by Eugene R. Slatick. 

* Where necessary, values have been converted 
from Communauté Financiere Africiane Francs 
(CFAF) to U.S. dollars at the rate of CFAF247= 
US$1.00; the rate was changed in August to 
CFAF278—US$1.00. 

5 Mining Journal (London). V. 273, No. 7009, 
Dec. 19, 1969, p. 559. 


Foreign trade in selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 
EXPORTS 
NONMETALS 
Fertilizer materials, crude phosphate 1.005. 199 1.862. 107 
IMPORTS 
METALS 
Iron and steel, metal, semimanufactures, all form 9,348 4,162 
NONMETALS 
Cement, lime, and other building materials 29,792 20.272 
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ment for the local market. If the large 
limestone deposits at Avéta are developed, 
clinker-making facilities will be built with 
a capacity of about 1 million tons per 
year. The output would be for the local 
and export markets. The economic feasibil- 
ity of developing the deposits has been 
questioned because the limestone contains 
a high percentage of phosphate. 

Societe des Salines du Togo (SALINTO) 
plans to extract salt from sea water at an 
initial rate of 6,750 tons per year. No date 
was set for the project. 

- Togo’s first exploration oil well was 
being drilled offshore late in the year by 
Frontier Togo Petroleum Co. The well was 
about 12 miles southeast of Lomé and in 
187 feet of water; the total drilling depth 


UPPER 


No recorded minerals were mined in 
Upper Volta in 1969; the most recent min- 
ing, for gold, was in 1966. Large reserves 
of manganese are present in the northeast, 
at Tambao, but they are not being devel- 
oped. Several companies, including a U.S. 
firm, are interested in exploiting the man- 
ganese, but no one has been willing to 
finance the projects that will make the ex- 
ploitation feasible. Chief among these is a 
219-mile railroad from Ouagadougou to 
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was scheduled for about 8,000 feet. In De- 
cember Ashland Oil and Refining Co. ac- 
quired the 9-percent interest that Industrial 
Resources and Capitalization, Inc., held in 
Frontier Togo Petroleum Co. The owner- 
ship of Frontier Togo Petroleum Co. is as 
follows: Union Carbide Petroleum Corp., 
37 percent; Amerada Hess Corp., 37 per- 
cent: Frontier Petroleum Co., 8 percent: 
Rock Industries, 9 percent: and Ashland 
Oil, 9 percent. 

A mineral survey carried out with the 
assistance of the United Nations Develop- 
ment Program reported copper- bearing sul- 
phide deposits in the Palimé area. The de- 
posits were being evaluated. Preliminary 
studies indicate that they may be exploited 
for copper and pyrite. 


VOLTA * 


the deposits. The Government hopes to 
build the railroad with the assistance of 
the United Nations Development Program. 

Other potentially exploitable mineral de- 
posits include copper at Diénéméra and 
limestone at Tin Hrassan. Prospecting for 
antimony, lead, and molybdenum is ex- 
pected to begin in 1970. 


* Prepared by Eugene R. Slatick. 
7 International Commerce. V. 76, No. 15, Apr. 
13. 1970, p. 25. 
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BAHRAIN 5 


Major mineral developments in Bahrain 
in 1969 involved the petroleum industry 
and the Persian Gulf's first aluminum 
smelter. Construction of the new alumi- 
num plant by Aluminium Bahrain, Ltd. 
(Alba), began in January 1969. During 
the year, ownership of Alba changed by 
the addition of new members. Currently 
Alba is a consortium consisting of the 
Government of Bahrain, 20 percent, and 
the following foreign companies: General 
Cable Corp. (a United States firm), 18 
percent; British Metal Corp., 18 percent; 
Aktiebolaget Electrokopper (a Swedish 
company), 18 percent; Western Metals 
Corp. (a British firm), 10 percent; and 
Guinness Mahon (an international banking 
and investment firm), 7 percent. The re- 
maining ownership is unknown. When 
completed in 1972, at a cost of $72 mil- 
lion, the 90,000-ton-per-year plant will em- 
ploy about 600 persons and will be ex- 
pected to provide about an equivalent of 
$50 million annually in export earnings. 
The plant will use alumina from Western 
Australia and natural gas from Bahrain's 
oilfield. 


Crude oil production from  Bahrain's 


only oilfield averaged 76,093 barrels daily 
in 1969 just slightly above that for 1968. 


Natural gas produced during the year to- 
taled $3,440 million cubic feet. Of this, 
10,906 million cubic feet were used as fuel 
at the Jufair powerplant and the Bahrain 
Petroleum Co. Ltd. (BAPCO) _ refinery 
while the remainder was injected into the 
oilfield for reservoir pressure maintenance 
and conservation purposes. 


Two natural gas development wells were 
drilled into the pre-Permian (Khuff Zone) 
gas reservoir underlying Bahrain’s oilfield. 
Gas from these wells will fuel gas turbine 
generators to produce electricity needed for 
smelting at the new aluminum plant. 


Six oil development wells werc drilled 
into the Bahrain Zone during 1969 and 
the extensive workover program which 
began in 1968 was completed during the 
year. Continued field improvements by 
BAPCO which helped bring about the 


1 Supervisory foreign mineral specialist (petro- 
leum), Bureau of Mines, Washington, D.C. 

2 Foreign mineral specialist, Bureau of Mines, 
Washington, D.C. 

2 Foreign mineral specialist (petroleum), Bureau 
of Mines, Washington, D.C. 

“Physical scientist, Bureau of Mines, 
ington, D.C. 

s Prepared by David A. Carleton, Bureau of 
Mines, Washington, D.C. 
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Table 1.—Bahrain: Production of crude petroleum and petroleum refinery products 
(Thousand 42-gallon barrels) 


Commodity 


Crude petroleum... ..-.-....-...----....--.------- 


Petroleum refinery products: 


Gasoline and naphtha........................- 


Jet fuel 


e . PEE SEE em 
Refinery fuel and loss. ............................ 


» Preliminary. 
Table 2.—Bahrain: 


1967 1968 1969 » 
S ͤ eid ce 25,370 27,598 27,774 
——— 16,817 12,956 15,648 
— — ÁÁ—— I — 18,407 15.227 18.752 
FCC 2.8 1. 895 1.102 
——— wad se ae 18,968 18,682 17,101 
—— —— 87, 85,574 85,651 
———— 811 ,945 
P 85, 146 80,679 83 , 476 
3 — — 4,020 8. 866 ; 


Trade of crude petroleum and petroleum refinery products 


(Thousand 42-gallon barrels) 


Commodity 


EXPORTS 
Petroleum refinery products: 


Gasoline and naphtha......................... 
Jet luel oe ss ͤ d y 


Kerosine.. ] ²” ...... ð x y Rees 
Distillate fuel oil“ dz 
Residual fuel olilil“.◻l]d&dqddldlw/· ccce... 


IMPORTS 


Crude petroleum. ................- ee e ee ee 


Petroleum refinery products: 


Gasoline and naphtha......................... 


! Distillate fuel oil. 


small increase in production in 1969 in- 
cluded additional gas-oil separators, electri- 
fication of storage tank pumps, and water 
removal facilities. At yearend 1969 there 
were 213 oil wells, 7 gas wells, and 6 gas 
injection wells. 

BAPCO's refinery throughput averaged 
239,385 barrels daily in 1969, an increase 
of 4 percent compared with that of 1968. 
To achieve this two new storage tanks 


1967 1968 1969 
3233 ͤ ͤ⁵ (8 16.577 12,538 15,395 
———À se 18,152 15,236 18,681 
CCC 2.8 2.097 1.032 
53 12. 562 18. 165 15.915 
Sctetvaeaseutecsss 559 28.971 T 


74,870 73.672 76. 774 


7 62,445 55,881 58,230 
777. EEEE 1,441 1,057 1,588 
VVV 212 157 174 
CI d eir 108 16 ui. 
VC 10 10 11 
ee tee ee eee, 17 150 
o 1,788 1,290 1,778 


were built during the year and the capac- 
ity of the visbreaker was increased from 
20,000 to 30,000 barrels per day. The latter 
expansion permits increased feed of the 
heaviest stocks for which there is little de- 
mand, while allowing for increased produc- 
tion of distillate fuel oil for which there is 
an expanding demand. Other refinery im- 
provements include replacement and ex- 
pansion of water-cooling equipment.“ 


JORDAN 


No significant changes occurred in Jor- 
dan's mineral sector in 1969. Phosphate, 
cement, and petroleum refining remained 
the chief mineral industries. Exports of 
phosphate, the principal mineral exported, 
were valued at $11.8 millions in 1968 as 
compared with $9.7 million in 1967. 

Phosphate production declined slightly 
in 1969. The drop reportedly was due to 


shipping problems at the port of Beirut 
and marketing difficulties, especially with 
India and Turkey. 

In January Jordan Phosphate Mines Co. 


95 Bahrain Petroleum Co., Ltd. Annual Report. 
1969. 

7 Prepared by Eugene R. Slatick. 

5 Where necessary, values have been converted 
from Jordanian dinar (JD) to U.S. dollars at the 
rate of JD1—US$2.80. 
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formerly inaugurated new storage and 
bulk-loading facilities at Aqaba. The addi- 
tions were necessary because of increasing 
phosphate exports. The facilities cost $8.6 
million, of which $4.6 million was bor- 
rowed from West Germany. 

The major phosphate export agreements 
signed during 1969 were with Turkey 
(120,000 tons annually from 1969 to 1972 
and 600,000 tons annually from 1972 to 
1977), and Rumania (30,000 tons in 1970 
and 500,000 tons from 1971 to 1975) . 

Under an agreement signed late in the 
year, the economic potential of phosphate 
and potash deposits in the Lissan Valley is 
to be evaluated for the Government by a 
West German firm. 

In January a fourth kiln began opera- 
tions at the Jordan Cement Co. It in- 
creased the plant's capacity to about 1,800 
tons per day and will help satisfy the ris- 
ing demand for cement by the construction 
industry. ` 

In September, Industrija Nafte Zagreb 
(INA) drilled its first exploration well 
about 80 kilometers east of Ammann. Oil 
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indications were found, but there were no 
reports about the commercial possibilities. 
If commercial production is established, 
INA will join with the Government's Nat- 
ural Resources Authority to form a new 
company, Jordan Yugoslav Petroleum Com- 
pany (JOYUPEC). Late in the year Demi- 
nex, a West German company, received the 
Government's approval in principal to ac- 
quire 30-percent interest in INA's share of 
the concession. 

During the year the capacity of the 
petroleum refinery at Zerka was being ex- 
panded from 7,500 to about 15,000 barrels 
per day. The work is scheduled to be com- 
pleted in February 1970. 

In 1969 the Government received about 
$4 million dollars in royalties and related 
payments from the Trans-Arabian Pipeline 
Co. (TAPline).? This was about $1 mil- 
lion less than in 1968. The lower revenue 
was due to the closure of the line for 
about 3 months after a part of the line 
was sabotaged. 


* Petroleum Press Service. V. 37, No. 6, June 
1970, p. 221. 


Table 3.— Jordan: Production of mineral commodities 


Commodity ! 1967 1968 1969 
NONMETALS 
Cement ranee i 8 thousand metric tons.. 321 381 511 
Fertilizer materials, phosphate rock do.... 1,237 1,162 1,087 
alte cece or sont ĩ ↄðW³A D LII C ERU ³² ⁵⁵ 8 do.... 12 16 18 
MINERAL FUELS AND RELATED MATERIALS 

Petroleum refinery products: 
Gasoline, motor?rr thousand 42-gallon barrels. . 614 609 788 
C ³owꝛaA ³ ͥ— pc ee cede veweeectee 8 584 510 584 
Distillate e ⅛ B 983 879 908 921 
Residual fuel olilll “nnen do 586 593 159 
Liquefied petroleum gas do.... 114 129 338 
Asphalt. 1222522 ͥ ⁰oour y 8 do 174 208 236 
WOM onsec iue SURE e ] eh oe Seek 8 do.... 2,901 2,952 8,521 


1 In addition to commodities listed, Jordan also produces gypsum, limestone for cement manufacture, and 


steel reinforcing rods from imported ingot. 


Table 4.—Jordan: Exports of major mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 
NONMETALS 
Cement. ot ei o vp ( ⁵⁰y e Dex, 
Granite and other building stone 
/// ð 8 
JJ0.iöw- ² —˙0w .. K Le e ee ee 


1967 1968 
ne % • 9.242 64. 636 
Mop RE ĩðâid 8 5.227 8,050 
UE Een 244 Lexic ll 
S —ÀAR NE 1,013 1,222 
22 aeu esse RE 881,658 1,094,227 
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Table 5.—Jordan: Imports of major mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS 
Aluminum and alloys, semimanufacture s 447 524 
Copper and alloys, all fofrſmdz282ͤ s ss «„ rc erre 273 189 
Iron and steel semimanufacturee s 88,025 45.897 
Lead and alloys, unwroughgꝶꝶꝶꝶMhuuhc unn „„„ 430 448 
%%%%%õĩ%¹CfCö:d ͤ : ¼ ¼¼¼ ::: s 178 268 
NONMETALS 
Cement. ² “nd dd fcc E 86,511 5,143 
Ceramic construction materials 813 861 
Fertilizer materials: 
Natural, pelt ↄ ] .: 444 538 
Manufactured: 
, Rave aF E ß EARED einen ote 9,109 4.229 
, . . ß E Le 4.259 6.132 
Cůĩ]⁰à“ð˙¹wi. ³·ͤ-Addſ ³· Ad ĩo·ꝛA AA 1. 843 87 
CG6%C00000QUlĩ uu cu bon ]⅛ð28A. ] . ĩð / 7121! 
JJJ////ööĩÜ—öiiööP——6— ↄ y aud mhm; ] tt ĩè ß yt y REB NE 1.461 2.025 
JJ co eth a a RE dE MEM yy y 410 610 
Refractory materials, bricks, tiles, eteaeaea dl 1,37 304 
CC «˙ů.U ⁵ꝛ²⁵»ͥ ꝛ m T. ¼mm0mʒʒʒ , 188 
MINERAL FUELS AND RELATED MATERIALS 
Coal, coke, and ll 9 e W AAA ³ A 8 469 
Petroleum: 
M ˙ð“ͥdA . ³o»-A ð d Cd de thousand 42-gallon barrels.. 3.094 3. 104 
Refinery pode... uoce bmmmpauR Cnm M Ue do 221 350 


LEBANON '^ 


There were no major new developments 
in production of mineral commodities in 
Lebanon during 1969. Production activities 
remained limited to finished steel products 
at two rolling mills, a few nonmetallic 
mineral commodities, and petroleum prod- 
ucts at Lebanon's two oil refineries. In the 
nonmetals sector, despite a continuing lag 
in construction activity and lower demand, 
cement output increased substantially, ac- 
cording to the Statistical Office of the Min- 
istry of Planning. On the basis of the man- 
ufacturers' selling price per ton delivered 
at railhcad, Beirut, production of cement 
was valued at $22.8 million.31 Refinery 
throughput of crude oil was valued at 
$30.2 million, based on posted prices at 
the Tripoli terminal ($221 per barrel) 
and the Sidon terminal ($2.17 per barrel). 
Value of petroleum refinery products was 
estimated at $39.7 million on the basis of 
ycarend exrcfinery prices. 


Principal mineral commodity exports 
during 1968 (excluding transshipped crude 
petroleum and petroleum refinery products 
for which data are incomplete) were gold, 
$5.1 million; iron and steel, mainly semi- 
manufactures, $4.1 million; aluminum, $2.9 
million; and fertilizers, $1.5 million. Ex- 
ports of mineral commodities (list in table 
7) were valued at $21.9 million, about 
13 percent of total exports of all com- 
modities. 


Principal mineral commodity imports in 
1968 (excluding crude petroleum) were 
gold, $87.6 million; the mineral fuels, 
mainly petroleum refinery products, $31.7 
million; iron and steel, mainly semimanu- 
factures, $23.4 million; and nonferrous 
metals, mainly aluminum and copper, $4.7 
million. Imports of mineral commodities 
(listed in table 8) were valued at $1652 
million, about 27 percent of total imports. 


Crude oil flow through the pipeline of 
Trans-Arabian Pipeline Co. (TAPline) 
was disrupted by Arab commando attacks 
during the year. On May 30 the line was 
extensively damaged in Israeli- occupied 
Syria, a few kilometers from the Lebanon 
frontier; in October a storage tank at the 
Zahrani terminal, near Sidon. was dam- 
aged; and in November the line was dam- 
aged a few kilometers from the tank farm. 
Oil flow was not significantly affected on 
the two latter occasions, but the May at- 
tack resulted in shutdown of the line 
until September 18. Crude oil exports were 
suspended carly in July following a Gov- 
ernment order that Mediterranean Refin- 
ing Co. (MEDRECO), which operates the 
Sidon refinery, maintain stocks of about 3 
million barrels (400,000 tons) for refinery 


10 Prepared by Walter C. Woodmansee. 

11 Where necessary, values have been converted 
from Lebanese pounds (£L) to U.S. dollars at a 
rate of 1£—US$0.3246. 
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Table 6.—Lebanon: Production of mineral commodities 
(Thousand metric tons unless otherwise specified) 


Commodity 1967 
METALS 
Iron and steel, semimanufacturees s 55 
NONMETALS 
Cement. c... oreo oe dose mw. Add w.; esse soe OMNES 1,016 
Clays, ] : ĩ⅛˙ .. ]⅛ . ³ↄ). cce aeu 
P ²⁰²˙ↄOVꝛ½ÿñ ⅛ĩðéͤ ͥ⁰dʒ yd y metric tons 140 
l cc ceo see ctw suse ³ 30 
Limes. ß rd ML EI LIU LE E 50 
guants; iii ↄ ]] ̃ ¾᷑ʃ—:nTm̃ Ue E 30 


MINERAL FUELS AND OTHER RELATED MATERIALS 
Petroleum refinery producta: 


Aid cad thousand 42-gallon barrels . 2,688 
Kerosine and jet fue en!!! do.... 1,440 
Distillate fuel oll... eee ds cheeses cosas do.... 2,010 
Residual fuel Giles. 22g ooh ð y do 6,018 
Other, including liquefied petroleum gass s do.... 135 

gucci Me ³˙Ü¹⁴iVÜ§w̃  -——Á— ut do 12,236 


Table 7.—Lebanon: Exports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 
METALS 
Aluminum, metal, including alloys, all forma 
Copper, metal, including alloys, all formwmamůzꝛw UU U— U ꝶ A 
Gold, metal, un worked or partly workedgcgͥcdw LL. L c... troy ounces... 
Iron and steel: 
rrj TT — Ó€——Ó——Á—ÁÀ— —Ó—Á——— 
Pig IPOD. eco ies ee ese iue . y ME E ess 
Steel, primary forms and semimanufactures.._...........-..----------------- 
Lead, metal, including alloys, all forms. ..............--.- 2l llc eee eee 
Magnesium, metal, semimanufactureSsss 
Platinum group, metals, including alloys, all forms. .................- troy ounces... 
Silver, metal, including alloys, all formed do.... 
Zinc, metal, including alloys, all formis. 32.0 oc lcacoieesqeuusde«sol esce nce 
Other metals, precious, waste and sera troy ounces... 
NONMETALS 
Abrasives, natural, pumice, emery, natural corundum, te 22 ĩᷣͤ— E E 
CFH isss 1. ee oe ͥ h;; ſydß dd y EE 
FFCõö ³˙¹rw ⁰Üʃ¹ww cee sesias 
Clays and clay producta 
Crude Clave.) c ĩ˙˙AAAͤͤͤͥ o ³»—¹oöb ð˙⅛’—we ⁰ʒd dd REED ea ee 
Products: 
HGITRCLOFV hoc oe : d Joe En LC E 
TC! oo Be ere v ete ia 
Diamond, all grades. ......... LLL eee ee ee carats __ 
DI ⁵ðiſſ ⁵ð«/üy ⁰yſyſſſddddãõ ³ eas IE HR ea ye) 
pone materials: 
Manufactured: 
Nitrowenouss -o 3.052) ]³ↄ ]iWÜm ete yy 
Phosphate. uua ee ke ete ala Sioa oe eo ae 
POUSSIC ²˙ ůʃU!ꝛm . . kd yd eee e 
G/%Äõ i)) ² EL DL DLE ĩ v SEE E 
A ⁰¶⁰ dſſſdſ ⁰ ⁰ LL LM eu ee oie ELE, 
Gem stones, precious and semiprecious, except diamond.................... carats.. 
l en ee fee oi Sat ies sp y Ee d RD Eee E 
Gypsum and anbhydrilEteeesesssses a 
jj eee ewe cele RE ĩðͤ 8 
Pigments, ͤ ĩꝛ˙ a y ß E ere el 
Pyrite ⁵] ⁵ Sn a lhe a Ä km mxß y MS 
Salt a eet b t]. 88 
Sodium and potassium compounds, caustic soda and caustic pota gz 


Stone, sand and gravel: 
Dimension stone, erude and partly worked: 
Calcareous 


Dimension stone, worked .... 2 LLL LLL cL c caca eee ee eee eee eee css 
Gravel and crushed rock .— lace LAE owe %ð ᷣ 


Sulfur: 
Elemental, all forẽm!..fũ 4 do 
Sulfuric acid 


* - A» Gs D — um —— D Uh 4b um — Ge —— ap cw "D "^ —V "D aD ap OG UR [UP c 7 4o m k — 222 
—— — — -- --—— PPP 


MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 
C o oro oe oon ͥyds wr y x ñĩK ae EU AD rar 
Coke and semicoke 


" «Estimated. Revised. 
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1968 1969 
55 60 
906 1,253 
un 40 30 
90 120 
10 Soses 
30 28 
r 2,949 2,957 
1.47 1,649 
r 2,096 2,375 
r 6,030 5, 888 
' 267 446 
t 12,8165 13,814 
1967 1968 
2,570 8,888 
485 572 
108,903 230,424 
80,614 26,169 
131 23 
14,535 28.794 
172 454 
4 19 
450 1,102 
62,726 e 
25,880 779, 526 
2 236 
35,513 66,833 
28 
42 28 
139 123 
553 687 
555 6,205 
5 
27 91 
9,855 8,036 
17,483 88,116 
10 1 
1,071 42,365 
1,681 15 
173,245 90,500 
9 646 
693 1.092 
40,016 88,415 
13 31 
94 224 
11 4 
39 78 
856 1,837 
44 32 
1,043 1,311 
736 1,337 
2,047 1,182 
793 855 
1,681 1,328 
80 
27.433 34.692 
32 58 
950 959 
994 1. 843 
er 1,800 1,851 
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Table 8.—Lebanon: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 
METALS 
Aluminum 
Oxide ana hydroxid hʃ̃ ² ² ⁵ MA a a a aaa a 751 
Metals, including alloys, all formed „ 4,236 
metal, including alloys, all form 63 
Goll cient , unworked or partly worked...................- thousand troy ounces.. 2,940 
Iron ano fees metal: 
Drap mo UP 2,167 
Fig on and jeg» ino, MEER ICH «⅛] 95m mt aa ed tase Newer 5,223 
Steel, semimanufactureꝛnnnnnss ee ce eee e ear esca 222,805 
Lead: 
Wet elouecewesmebeteeeeset crc coser lb a Eu M Mrd E eae 102 
Metal; including alloys, all formen 1,326 
I!: ²ĩ˙ ͥ cqui et eee A 8 76-pound flasks.. 60 
Nickel, metal, including alloys, all form 5 
Platinum group, metals, including alloys, all form troy ounces.. 4.092 
Silver, metal, including alloys, All forms yates ect es Ei dm era CET EE do 656,072 
Tin, metal, including alloys all form long tons 38 
Titanium, JJ/%)JVJVVVV md p QMAFO i A 679 
Zine: 
); ³²ð LUE Add ³ĩVWA Sel ie uides 42 
Metal, including alloys, all forms. ........ 2. nw 504 
NONMNBTALS 
Abrasives, natural, pumice, emery, natural corundum, ete_____._.._.__..---.---.-- 47 
Asbestos- 2 cn ode ees ee ee yd mE eer SE EM aks 4: 5,024 
Barlte 2322 I 8 „ 32 
Cement 22 2.12 ð2--yſũͥ d cc CI D ⁰m;-=; y ⁊ d LE 7,418 
(90 1| nU . 1.122 
Clays and clay products 
rudé clay- coodecllolleececebtunodasdédee ͥ ³¾ h M iei le 8,328 
ucts: 
Refractory -isian we teeecewess oe toee ³ Ä ³ AA See eed 4.466 
Nonrefr actor ·˖/t˖/h··t t 8. 006 
Diamond, all grades carats.. 67.710 
%%%%%fͤÖÜðO—5:—0—. ⁵ «i ⁵r i ⁵« ꝗ xęę¼„ß Ouse seu ae O wae oe elie EE EE 139 
Feldspar and fluorpa—knr LL Ll Llc AL Le cL e eee ee ec ees 885 
reiii materials: 
Phosphate MOCK PEE PE EEE E A E ³ AAA Gee E 4,012 
Vll hbõuĩ AAAͥſVVVVVVdVTVGV0ovddd ee LS S 839 
Manufactured: 
III ³·dͥã cM 21,654 
Phosphatie -zos ² dsds yes ec eceeae 304 
o (T seu ace oa ED FEL EDT 7,581 
Other- soe hes ee aah M M eee ke AM alt= 656 
F117 oe Oc beech %o·¾)m ial AA y fut oi eee 1.994 
Gem stones, precious and semiprecious, except diamond: 

Ü TTT 88 thousand carats.. 2,346 
Mannes eee woes oe eme ecu uliuesd s 8 3.712 
Powder, waste, Un ³mi.]. ⅛ðV m ĩ K y eue sS 

Graphite... ß ßßf ¼ :: y y ELE TE 85 
Gypsum and anhydrite. ......... 2. LLL ccce LLL c clle c c2 acce eese cea a ee eee eee 515 
III!!! ̃ ˙⁵²˙«].ꝗUꝛ d ð / ⁰ꝗypdp ⁰⁰ ſyſdddſd y y d 9 
Mica, ;;; Xm cual ⁰ͥ⁰ꝗqꝗdſſſdſddãſdſũ ð . 
Pigments, mineral, including processed iron oxide nns 118 
ool M MED MEME dT ED MET ee ee abe, ee ie A aan 58 
dJ) DM MM MEUSE ELM MEARUM 0m x 8 594 
Sodium and potassium compounds, caustic soda, caustic potash__.._............--- 8,085 
Stone, sand and gravel: 
imension stone: 
Crude and partly worked: 
CRICRTCOUR dd LA M BC ce eret 19,083 
Noncalcareous.. c. seco e nsdaÜgeidaae 8,720 
Worked olco ecce a ee oi a es yy 406 
P oic aute ura / ͥͥꝗydd ͥ ͥ h;K˖ 8 10 
Gravel and crushed stonend n 8. 796 
guit. M ³ꝙ ene code en ð¶ð⁰ om é 18 
eas ara rents wee ea ROME ͥ⁰⁰ãyd y d elt Sune ae 4,817 
Sulfur: 
Elemental, all rw ⅛ ͤ ̃ ] «ð?ʃ½C 13,079 . 
Sulturicácid- J 2202.2 occ eure ea oe he oak suede yt 48 


Talc and steatite. -. tase ot d yd d k 8 292 


1968 


972 
5,049 
63 


0 
2.297 


4.302 
11.892 
239.170 
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Table 8.—Lebanon: Imports of selected mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and brume, SCPE) ooo ee ĩ˙⅛ v ³² d aic ĩð— es Sh 25 14 
Carbon and carbon blace·ennununu ee LLL LL c ee eee eL lll. 87 
Coal, al grade8- os neon we se wee ⅛VQGA.. ³ðAſ ͥ ⁰ ⁰ 2,202 1,855 
Coke and SJ» ⁵ðↄ⁰³u. ZZZ ĩðâ C LLL EE 2,280 ,84 
uq. | mene ß E E E E E E 5 1 
Petroleum refin roducts: 
line cinia we Re Cu Ri RU LIO thousand 42-gallon Dare 2,698 883 
; ð J ð—.d ⁵ ⁵ ⁰⁰ m e LE 8 
Gas oe and CC P7171 ydꝗſſ y ß LEE d do 8,879 4,281 
f ECT I E. do.... 96 111 
Liquefied 7 Pole : ĩ dvd cee do 577 580 
Bituminous residues end (( ³ĩ˙AÜ0¹ d ͤ raa do 158 62 
dt. ¾ .. RINT do 6 
Total c1:2cclcktavancedlednie cece Dei E od 8 do.... 7,625 8,356 
Mineral tar and other coal-, petroleum-, or gas-derived crude chemicals. ............ 468 49 
Table 9.—Lebanon: Crude oil pipeline statistics 
(Thousand 42-gallon barrels) 
1968 1969 
Trans Arabian Pipeline Co. (TAPline) 
Throughpu t. JJ DM Boa GRAS LS dim debba ME. 172 cA 121,905 
Avena P§ö;%Odê ͥ ũrð mv yd m d SEDE 
Export. > fo "UPPER 167,864 118,757 
Average day JJ RT tette 457 812 
Iraq Petroleum" Co. "(IP 1 
Throughput.... JJC 88 169. ce 167, rr 
fh ³o ees ose d 
Export. á dd J277..ũ y ( et ee eae 161,016 158,996 
. ³o¹wm . ] 440 436 


1 Data provided by IPC in long tons; factor of 7.6 barrels per long ton used for conversion to barrels. 


throughput. Following closure of the line, 
negotiations were underway involving the 
United States, Israel, and the Arab States. 
Repairs started in July. Additional safety 
valves were installed. 


As a result of the pipeline damage, 
TAPline throughput and exports during 
1969 were reduced by 30 percent and 32 
percent, respectively, compared with 1968. 
Operations of the Iraq Petroleum Co. 
(IPC) pipeline remained normal through- 
out the year. When TAPline oil flow was 
resumed, throughput reached record levels. 
The average rate during December was 
501,210 barrels per day. Crude oil exports 


expanded less rapidly; tankers had to be 
rescheduled. 

Crude oi] throughput at Lebanon's two 
refineries averaged 36,601 barrels per day 
(20,766 barrels per day at IPC and 15,855 
barrels per day at MEDRECO), compared 
with a total of 35,301 barrels per day in 
1968. A third refinery, with Saudi Arabian 
participation through General Petroleum 
and Mineral Organization (Petromin), the 
national oil company, remained under con- 
sideration. Negotiations continued between 
Lebanon and Saudi Arabia, but agreement 
was not reached. Because of this considera- 
tion for a third refinery, the Government 
ordered IPC to stop its refinery expansion 
project.12 


MUSCAT AND OMAN 15 


The production of crude oil, the only 
major mineral produced in Muscat and 
Oman, averaged 327,972 barrels per day in 
1969, up 34 percent from 1968. Petroleum 
Development Oman, Ltd. (PDO), cur- 


rently the country’s only concessionaire, re- 
duced its concession area in the Muscat 


13 Oil 30 Gas Journal. V. 67, No. 29, July 21, 


1969, p. 
2 pred by David A. Carleton. 
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and Oman province of the nation (excludes 
Dhofar province) from about 84,000 to 
about 60,000 square miles. Areas relin- 
quished include substantial portions along 
the southeast coast, Masira Island, and 
Musandam Peninsula on the Strait of Hor- 
muz. Also during the year, PDO obtained 
a lease covering the Dhofar area which cov- 
ers some $9,654 square miles. 


Petroleum exploration by PDO during 
1969 included 74 party-months of geophysi- 
cal surveys, one oilfield discovery, and four 
dry wells. The discovery well, Al Huwaisa, 
which is about 15 miles southwest of Yibal 
oilfield, yielded a low sulfur crude oil that 
flowed at 5,600 barrels per day. Plans are 
to connect the new field to production and 
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pipeline facilities at Yibal in 1970. Yibal 
field came on stream early in 1969 and by 
yearend production was averaging about 
25,000 barrels per day. 

All of the country’s production is ex- 
ported from the Mina al Fahal loading 
terminal. Japan was the destination of 28 
percent of 1969 crude oil exports; most of 
the remainder went to West European 
countries. 

The offshore concession is held by a con- 
sortium of five West European companies 
(80 percent) and Union Carbide Corp. 
(20 percent). The only well known to be 
drilled began operating in August 1968 
and was abandoned the following Decem- 
ber at a depth of 13,205 feet. 


QATAR * 


The only major mineral producing facil- 
ities in Qatar, other than petroleum, are a 
cement plant completed in 1969 and a fer- 
tilizer plant under construction. Petroleum 
production, which sustains the country's 
economy, was valued in 1969 at $220 mil- 
lion based on realized prices and provided 
about $117 million in Government income. 
Included in the latter are some retroactive 
payments and concession bonuses. An addi- 
tion to Qatar's income is expected to come 
from a new field which straddles the re- 
cently defined offshore boundary with Abu 
Dhabi. The field, Bunduq, will be devel- 
oped by an Abu Dhabi concessionaire. 
Revenues from this ficld's production, ini- 
tially envisaged at 30,000 to 40,000 barrels 
per day, are to be divided equally between 
Qatar and Abu Dhabi. 


Crude oil production, which averaged 
355,740 barrels daily in 1969, rose only 4.3 
percent during the year, the lowest rate of 
increase since 1963. Production from the 
only onshore field (Dukhan), the only 
field of Qatar Petroleum Co. (QPC), rose 
3.7 percent to 200,847 barrels per day. The 
small increase after several years of decline 
resulted from a successful water injection 
program and a concomitant workover well 
program. QPC plans to raise daily produc- 
tion to 214,000 barrels in 1970. The sulfur 
content of QPC crude oil is 1.04 percent, 
low by Persian Gulf standards. 

Output from the two offshore ficlds of 
Shell Oil Co. of Qatar, Ltd., averaged 
154,893 barrels per day, about three- 
fourths of which came from the Maydam 


Mahzam field. This field is scheduled to 
have a water injection system installed to 
raise daily production to about 170,000 
barrels. Under a long.term contract, 20 
percent of Shell's production goes to Ente 
Nazionale Idrocarburi (ENI), the Italian 
Btate petroleum agency. 


During the year Shell drilled two oil 
wells and six nonproducers, including two 
dry exploration wells. The company has 
plans to drill a wildcat well 9 miles south- 
east of Maydam Mahzam in an area ac- 
quired through the Qatar-Abu Dhabi 
offshore boundary settlement. 


A major portion of the concession area 
relinquished by Continental Oil Co. of 
Qatar, Ltd., in 1968 was awarded to the 
Qatar Oil Co., Ltd., a Japanese company. 
This company was formed on April 25, 
1969, with 17 Japanese firms holding a 
joint interest in the 7,300-square-kilometer 
offshore concession. One ot tnese compa- 
nies, Toa Nenryo Kogyo Co. Ltd., is owned 
50 percent by U.S. petroleum companies, 
marking the first time that U.S. interests 
have entered a Middle East concession 
through another foreign-owned company. 
Terms of the agrecment conform to the 
so-called royalty-expensing formula of the 
Organization of Petroleum Exporting 
Countries (OPEC). On December 15, 1969, 
the Government opened three other areas 
for bidding, covering 13,400 square kilome- 
ters. Geophysical surveys of this area had 
begun in August 1969. 


M Prepared by David A. Carleton. 
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Table 10.—Qatar: Production of crude petroleum and petroleum refinery products 


(Thousand 42-gallon barrels) 
Commodity 1967 1968 1969 
Crude petroleum... ů % ⁵ ů ęↄÿa//////ßß E Emu RERO RE Eme A. 118,083 124,220 129,845 
Petroleum refinery products: 
Gasoliné.. d EUR PacHDI Esca C ES RM drin 59 * 60 68 
1N@ sec E EEE IE Saeko hewes once ͤ⁰⁰ͥͥ ⁰A 82 e 80 83 
Distillate fuel “.d eed e xm 52 * 60 50 
Residual r AAA ĩ Ä eda ONE ĩ 8 80 
• Hl ³⁵ð E E 143 * 140 226 
Refinery fuel and loo LLL LL LLL LLL LLL LLL ene 16 * 10 21 
* Estimate. 
Table 11.—Qatar: Exports of crude petroleum and imports of petroleum 
refinery products 
(Thousand 42-gallon barrels) 
Commodity 1967 1968 1969 

Exports: Crude petroleum...........--.-...---.------------.-------- 116,829 124,000 129,598 

Imports: Petroleum refinery products: 
Gasoline: ĩ˙ .. ³ A a ee Ieee eee 261 270 802 
Kerosinó 2222. webs k;łK!kl dud e ase oe used 27 80 28 
Distillate fuel oil.. ⅛]I... ee tees ͥ⁰yd ³ð Ras piv wd 78 137 172 
LubrlecanU. ] V ⁵ð2jdddd ⁰¶⁰yd ͥ yd * 12 10 1 
ö... cusa eee ware sake M em ed re 50 63 124 
%%% ũ œ dL aa DEN aM ae a 88 * 418 500 632 

* Estimate. * Revised. 


Total natural gas production in 1969 
was 125,687 million cubic feet, of which 
QPC produced 6$ percent and Shell 37 
percent. Because of the lack of markets, 
only 37,290 million cubic feet were con- 
sumed as fuel, the remainder being flared. 
Most of the gas consumed was for use at 
the Government powerplant and the new 
cement plant; QPC used small amounts 
principally as fuel for powering pumpsta- 
tions. 

On May 1, 1969, the new 100,000-ton- 
per-year cement plant of the Qatar Na- 
tional Cement Manufacturing Co. was 
inaugurated at Umm Bab on the west 
coast of the Qatar Peninsula. About 70 
percent of the production will be con- 
sumed in Qatar, the remainder to be ex- 
ported mainly to other Persian Gulf coun- 
tries. 


SOUTHERN 


Little mineral information has been 
reported from the Peoples Republic of 
Southern Yemen since the American Em- 
bassy at Aden was closed on October 26, 
1969. The only known mineral produced is 
evaporated salt, most of which is exported. 
Most of this salt goes to Japan which im- 


The organization of Qatar Fertilizer Co. 
was formally constituted in June 1969 as 
follows: Qatar Government, 6$ percent; 
Norsk Hydro-Elektrisk Kvaelstoff, A.S., 10 
percent (with an option for another 10 
percent); Hambros Bank, 10 percent; and 
Power-Gas Corp. Ltd. (a British firm), 7 
percent. The plant, which is expected to 
cost over $62 million, will have a designed 
capacity of 990 tons of ammonia and 1,100 
tons of urea per day; over 100,000 tons of 
the ammonia will be sold as such each 
year.15 Natural gas as a raw material will 
be piped about 50 miles to Umm Said 
from the Dukhan field of QPC, which will 
supply the gas to the line free of charge. 
The plant scheduled for completion in 
1972 will utilize the Mitsui Toatsu Chemi- 
cal Co., Inc., total recycle process. The en- 
tire output is intended for export, primar- 
ily to Asian countries. 


YEMEN '* 


ported 57,668 metric tons from Southern 
Yemen in 1969. 
The principal mineral activity of the 


35 Fertilizer International. No. 2, August 1969, 
p. 1. 
prepared by David A. Carleton. 
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country is petroleum trading and process- 
ing. Much of this activity has been re- 
duced as a result of the Suez Canal closure 
since 1967 and political and economic con- 
ditions in the country. At the end of 
November 1969, the marketing affiliates of 
the major international oil companies were 
nationalized; however, the large Aden re- 
finery of the British Petroleum Co., Ltd., 
and bunkering activities were specifically 
excluded by the Nationalization Act. 

The Aden refinery, built primarily to 
produce bunker fuel for ocean vessels, has 
a 170,000-barrel-per-day capacity. Following 
the Suez Canal closure, the plant operated 
at about 65 percent of capacity in 1967 
and at about 60 percent of capacity in 
1968. With the loss of Egypt's refining cap- 
ability at Suez early in 1969 the United 
Arab Republic has arranged to refine at 
Aden an estimated 50,000 barrels per day 
of crude oil from the Egyptian fields in 
the Gulf of Suez. It is believed that the 
Aden refinery operated at nearly 90 per- 
cent of capacity in 1969. Since it now ap- 
pears that it will be a long time until 
Egypt's Suez refineries will be operable or 
until a pipeline is built from Suez to a 
Mediterranean terminal, the Aden refinery 


MINERALS YEARBOOK, 1969 


could well continue at this higher level of 
production for some time. 

Southern Yemen agreed late in 1969 to 
establish an oil company in which the 
Government would own 51 percent and 
the Algerian State oil company, Société 
Nationale pour la Recherche, la Produc- 
tion, la Transport, la Transformation, et 
la Commercialisation des Hydrocarbures 
(SONATRACH), 49 percent. The mixed 
company will engage in all phases of the 
oil industry but will have exclusive explo- 
ration rights only in the former conces- 
sionary area of the Pan American Petro- 
leum Co. located in the Fifth and Sixth 
Provinces (formerly the Hadhramaut and 
Mahra Provinces). The exploration conces- 
sion is valid for 5 years following the com- 
mencement of initial surveys. In the case 
of a commercial find, a mandatory, 15-ycar 
exploitation concession begins at the time 
of the discovery. Southern Yemen has re- 
served the right to issue exploration con- 
cessions to others in areas not covered by 
the protocol. At least one-half dozen oil 
exploration companies from Western coun- 
tries have contacted Southern Yemen au- 
thorities since the country gained its inde- 
pendence in 1967. 


Table 12.—Southern Yemen: Production of mineral commodities 


Commodity 1967 1968 1969 
NONMETALS 
NT YE AEN EEEE A occ aet mE UE E n wale ci metric tons.. 80. 000 78,610  *80,000 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 
Gasoline. cco ] «] ⁵ ete et E REA RE thousand 42-gallon barrels.. 2,840 2,961 NA 
Jet fuel and keros inne do 4,256 4,449 NA 
Distillate: fuel e . cate ceed eons Seu eu ideams do.... 17,370 4,327 NA 
Residual et! benched exse oe E der do.... 19,531 17,711 NA 
Other, mostly naphtbbkb aaa. do.... 2,876 4,433 NA 
(j^ | MEER Me ³öiW: . RIPE SPD do.... 36,873 33,881 NA 
Refinery fuel and oa do $8,158 3,794 NA 
e Estimate. NA Not available. 


Table 13.—Southern Yemen: 


Exports and reexports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 
METALS 
DG he ree eh ee oe eee dace 295 256 NA 
NONMETALS 
Crit uu nL Mr / m 1,891 282 NA 
JV ³Ü⁴ ³·¹.¹ ¼̃ k ³·³.A-A.ũ LE «ß;v (rk -=; 8 82. 244 89,701 1 57.668 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: ! 
Gasoline thousand 42-gallon barrels.. 2,785 2.678 NA 
Kerosine and jet fſueIůkͤdddd̃d̃d eee eee do 38,842 4,194 NA 
Distillate fuel oil vo c Lou Ba os Soc ek as ve let Set Sarees do 6,151 8.714 NA 
Residual // 8 do.... 11,791 14,934 NA 
Other, including LPG and feedstocks. aa do.... 2,811 4,329 NA 
%%/%/%Cöõ⁵%³ « a ate een eects do.... 27,330 29,844 NA 


! Apparent. NA Not available. 
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Table 14.—Southern Yemen: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 1969 
METALS 
Det ³ðA. y 6,810 8,725 NA 
NONMBETALS 
%%% ss eee eee eee ee see tie eee eee 87,169 85,518 NA 
MINERAL FUELS AND RBLATED MATBRIALS 
Crude petroleum. _..............---------- thousand 42-gallon barrels.. 41,245 84,994 50, 000 
Petroleum refinery products: * 
GaSOIDÓ. nc lsaccosahÓsewwsxeewuedsemoieideSesew Re ecd do.... 244 1,100 NA 
Distillate fuel Olle oo cue cok oe me ER edens drauiuaede aes do.... 019 1. 100 NA 
et eae ð v aUis ee do.... 2,019 j NA 
F ͥãũͥ TT do 10 10 NA 
C ↄ⁵˙¹.A]ĩ ³˙wmwAA1A T w. ² ˙!mu!A ³ A EET do.... 2,497 2,210 NA 
* Estimate. NA Not available. 


SYRIAN ARAB REPUBLIC *’ 


The mineral industry sector of Syria's 
economy in 1969 continued to be domi- 
nated by petroleum production, as output 
of crude petroleum almost doubled. How- 
ever, the foreign exchange earnings from 
pipeline transit royalties of the Trans-Ara- 
bian Pipeline Co. (TAPline) and the Iraq 
Petroleum Company (IPC) remained in 
1969 at the same level as during the pre- 
vious year, approximately $57 million,18 
because of the stoppage of crude flow in 
the pipeline. 

According to the Syrian Oil Ministry, 
Syrian crude petroleum production, 
amounting to about 16.8 million barrels 
during 1969, was satisfactory. With respect 
to quality, Syrian crude petroleum from 
Suwaidiyah and that from Karatchuk 
tested at 25° and 19° API gravity, respec- 
tively, and is suitable for blending with 
North African light crude; their high-sul- 
fur content of 3.5 and 4.5 percent respec- 
tively, is within acceptable limits. Most of 
the contracts negotiated in 1969 were 
barter agreements and sales for full price 
in cash were not made. 


The state-owned refinery at Homs ex- 
panded its capacity from 15 million to 2.8 
million tons per year and was adopted to 
take domestic crude instead of feedstock, 
which had come primarily from IPC. How- 
ever, in 1969 very little domestic oil was 
utilized in the refinery. 


The projected expansion of the Syrian 
pipeline facilities from the northwestern 
oilfields to the Homs refinery and to the 
Port of Tartous remained in the planning 


stage during 1969; however, bids were in- 
vited from international companies to un- 
dertake the construction. The tenders call 
for increasing the capacity of the pipelines 
from 4.5 to 7.5 million tons per year be- 
tween the fields and Homs, a distance of 
566 kilometers, and increasing the capacity 
of the pipeline from Homs to the port, a 
distance of 90 kilometers, 4.5 million tons. 


A discovery of petroleum was announced 
in the latter part of 1969 in Northeast 
Syria at Al Juhaisah but no details were 
available by the end of the year. 


According to the officia] paper, Al Tha- 
war, about 300,000 tons of phosphate rock 
were produced and utilized in the produc- 
tion of phosphoric acid in 1969. However, 
no details on export of phosphate or antic- 
ipated future production levels were given. 
According to the literature, three phos- 
phate fields occur in Syria south of Pol- 
myre where possible reserves of 140 million 
tons of ore, with an average grade of 24 
percent P205, have been roughly estimated. 


The Syrian Press reported that a con- 
tract between Syria and the Soviet Union 
was signed in the latter part of 1969, 
which provided for the importation of ma- 
chinery and equipment from the Soviet 
Union to be used by Soviet technicians in 
building the Euphrates Dam project begin- 
ning in 1970. 


17 Prepared by E. Shekarchi. 

15 Where necessary, values have been converted 
from the Syrian pound (S£) to U.S. dollars at the 
rate of S£3.82—US$1.00. 
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Table 15.—Syrian Arab Republic Production of mineral commodities 


Commodity 1967 e 1968 * 1969 * 
NONMETALS 
Cement: neice eee a ĩͤ ms thousand metric tons 600 610 615 
Glass NEDd.. oe Sooo ot cuss cece bel K ⁰¶⁰yd puedo ad 0 10 12 13 
1 ²˙¹¹ͥ ͥ ⁰ m ]⅛Ü1wm edd a mas RCM do 15 15 18 
/ã dae et !!... 8 do 20 20 22 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt, natural........ J ⁰yy OPEN T metric tons.. 60,000 60, 000 65,000 
Petroleum: 
f HN thousand 42-gallon barrels.. ....... 9,720 16,800 
Refinery products: 
STUDI MEME do.... 1,484 1,361 1,696 
Kerosine and jet fuel do.... 1,846 1,276 ,688 
Diesel fuel f... ]] ͤ ß MERE do.... 1,842 1.749 2,179 
Residual fuel oil... 2222222222 LL cc Lac ces censa do 8,067 2,908 3,629 
l. ⁰¹ AAA AA 8 do 351 382 414 
Liquefied petroleum gas 0 80 NA NA 
* Estimate. NA Not available. 
TRUCIAL STATES 1 


The Trucial States are a group of seven 
independent states (sheikhdoms) consisting 
of Abu Dhabi, Ajman, Dubai, Fujairah, 
Ras al-Khaimah, Sharjah, and Umm al- 
Qaiwain. Each has a special treaty relation- 
ship with the United Kingdom, which in 
1967 announced its intention to sever these 
long-term arrangements and withdraw its 
armed forces from the area by the end of 
1971. TThese seven states plus Bahrain and 
Qatar announced in February 1968 their 
plans to form a federation. A constitution 
resembling the assembly structure is in 
preparation; however, the lack of agree- 
ment at head-of-state meetings could scut- 
tle the proposed federation and create new 
alignments. 


Petroleum is the only major mineral 
commodity produced in the Trucial States. 
Large quantities of natural gas are pre- 
duced in association with crude oil, but 
because of the lack of markets, essentially 
all of the gas is either flared, vented or 
wasted. 


Abu Dhabi was joined by Dubai in 1969 
as the only sheikhdoms with crude oil pro- 
duction. Petroleum exploration was under- 
taken in two of the other States, and con- 
cessions were either granted or being 
negotiated at yearend 1969 in all other 
Trucial States. There are tentative plans 
for the construction of a small refinery 
and a natural gas liquefaction plant in 
Abu Dhabi. 


Abu Dhabi.—Crude oil production in 
Abu Dhabi amounted to 598,900 barrels 
per day, an increase of about 20 percent 
over that of 1968. Of this production, Abu 
Dhabi Petroleum Co., Ltd. (ADPC), the 


onshore concessionaire accounted for 59 
percent and Abu Dhabi Marine Areas, 
Ltd. (ADMA), the offshore concessionaire, 
41 percent. The Government's oil revenues 
(excluding bonuses and retroactive fees) 
registered a corresponding increase, rising 
from an equivalent of $153 million in 1968 
to $187 million in 1969. Both companies 
are engaged in expansion schemes that will 
increase the country's daily production and 
export capacity to about 940,000 barrels in 
the near future. Furthermore, the two 
fields offshore (Zakum and Umm Shaif) 
and one field onshore (Murban) will be 
joined in 1971 or 1972 by at least three 
more fields. Among these will be ADPC's 
Abu Jidu (onshore), ADMA’s Bunduq 
(offshore), and the Mubarraz (offshore) 
field of the Abu Dhabi Oil Co., Ltd. (a 
Japanese firm). 

During 1969 ADPC continued work on a 
major expansion project started in 1968 to 
increase production and export capacity of 
the Murban field to about 520,000 barrels 
per day. Involved are the drilling of five 
new wells, the connection of four existing 
wells, the construction of a third degassing 
and pumping station, and the laying of 
another 24-inch line from the field to the 
Jebel Dhanna terminal where a third 
tanker loading berth is being built and 
storage capacity is being increased to about 
22,000,000 barrels. Development of the 
large Abu Jidu field, some 70 miles south- 
east of Murban will probably begin some- 
time in 1971-72 with the laying of a pipe- 
line to a point just west of Abu Dhabi 
town where a deepwater terminal site is 


19 Prepared by David A. Carleton. 
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apparently available. The 1969 exploration 
program included the drilling of one wild- 
cat well at Zubayr and two at Rumaitha. 


Production by ADMA, which averaged 
243,200 barrels per day in 1969, was pro- 
vided about equally by the two offshore 
fields. Daily capacity of Zakum was re- 
cently raised to 250,000 barrels and a proj- 
ect, involving additional wells and new 
handling and storage facilities on Das Is- 
land to raise production capacity to 
$00,000 barrels per day, is currently under- 
way. When completed, the two fields will 
have a total capacity of 420,000 barrels per 
day. ADMA is also preparing plans to de- 
velop Bunduq field which straddles the 
Qatar-Abu Dhabi offshore boundary. De- 
velopment of the field is governed by the 
March 1969 two-country agreement, which 
stipulates that ADMA will develop the 
field and that Government revenues will 
be divided equally between the two coun- 
tries. Plans envisage initial production at 
30,000 to 40,000 barrels per day with wells 
tied into export facilities on Das Island. 
During 1969, the company made three dis- 
coveries: Umm Addalkh, 16 miles north- 
west of Abu Dhabi town; Saath al-Razbut, 
28 miles southwest of Zakum field; and 
Sassan, on the Abu Dhabi side of Sassan 
structure, which straddles the offshore 
boundary of Iran and Abu Dhabi. 


Three new concessionaires have obtained 
acreage relinquished by ADPC and ADMA 
since 1966. The first of these, a group in 
which Phillips Petroleum Co. is the opera- 
tor, also includes Ente Nazionale Idrocar- 
buri (ENI) and American Independent 
Oil Co. (Aminoil). Through 1969, Phillips 
drilled four wells. One of these, Zayghat 
tested 880 barrels per day of 25° API 
crude; however, further study is needed to 
determine commercial possibilities. 

The first exploration well drilled by 
Abu Dhabi Oil Co., Ltd., a group of three 
Japanese refining companies, found oil at 
Mubarraz No. 1 located 40 miles west of 


Abu Dhabi town. The well tested at 3,000 


barrels per day of 33? API gravity crude 
oil with 12 percent sulfur content. A sec- 
ond well 8 miles to the northeast of the 
first and possibly on another structure 
tested at 3,000 barrels per day of 41° API 
crude oil with 0.7 percent sulfur content. 
Work on production facilities and prepara- 
tion of an export terminal on Mubarraz 
Island is expected to begin in 1971. 
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The third newcomer, Middle East Oil 
Co. a Japanese company with Mitsubishi 
Oil Co. Ltd. ownership, obtained a conces- 
sion in May 1968 and plans a two-well 
program for the Nahdain area in the west- 
ern part of Abu Dhabi land area.20 


Ajman.—A, yearend 1969 Occidental Oil 
Co. was negotiating for a concession cover- 
ing all the onshore and offshore areas of 
the enclave which total about 660 square 
kilometers. 


Dubai.—In September 1969, Dubai be- 
came the second crude oil producing 
sheikhdom of the Trucial States. Produc- 
tion from the offshore Fateh field of Dubai 
Marine Areas, Ltd., averaged 41,306 barrels 
per day during the last quarter of 1969. 
Continental Oil Co., operator of the con- 
cession, expects daily production to average 
95,000 barrels in 1970. Construction of 
offshore production and export terminal 
facilities to serve the field were essentially 
complete at yearend 1969. The complex 
consists of four multiwell drilling plat- 
forms, a central gathering and process 
platform, and storage tanks that include 
an innovative undersea storage facility. 
This unit holds half of the total 1-mil- 
lion-barrel storage capacity of the complex 
and eliminates the need for port facilities 
and pipelines to the shore. During the 
year, six development wells were completed 
and seismic investigations led to a prospec- 
tive structure southwest of Fateh. Plans for 
1970 call for eight new development wells, 
additional drilling platforms and storage 
facilities, and exploratory drilling of the 
new structure. 

No data has been reported on the on- 
shore concession operated by Dubai Petro- 
leum Co. since drilling of the Remah No. 
2 well ended in February 1968 after reach- 
ing 5,508 feet. 

Fujairah.—Activity on the concession 
held jointly by Shell Minerals, Ltd., and 
Bochumer Mineralölgesellschaft, G.m.b.H. 
and Co. (Bomin) was limited to the drill - 
ing and abandoning of one dry well and 
to the completion of one party- month of 
seismic surveys. 


Ras al-Khaimah.— Ras al-Khaimah Oil 
Co. (80 percent Union Oil Co. of Califor- 
nia and 20 percent Southern Natural Gas 
Co.), holder of the offshore area, finished 
drilling its first well; however, results have 


2 Middle East Economic Survey. V. 18, No. 13, 
Tan. 23, 1970, pp. 1-8. 
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not been reported. During March 1969, 
Shell Hydrocarbons, Ltd., concluded an 
agreement with the ruler for a concession 
covering 970 square kilometers onshore. 
Three party-months of seismic surveys 
were undertaken by Shell during the year. 

Sharjah.—On December 20, 1969, the 
Ruler of Sharjah signed an oil exploration 
concession with Buttes Gas and Oil Co. (a 
California firm) and Clayco Petroleum 
Corp. (a U.S. finance company) covering 
some 1,800 square kilometers of the Per- 
sian Gulf offshore area. The Sharjah off- 
shore acreage was held during 1962-67 
by John W. Mecom in conjunction with 
Union Oil Co. as part of a larger conces- 
sion comprising the onshore and offshore 
areas of Sharjah, Ajman, and Umm al-Qai- 
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wain. The one well drilled during that pe- 
riod in Sharjah waters was abandoned 
without reaching the oil target zone. In 
January 1969, Shell Hydrocarbons, Ltd., ac- 
quired concession rights covering 3,675 
square kilometers of onshore area and 
offshore Gulf of Oman. Seismic surveys by 
Shell totaled about 5 party-months during 
1969. 


Umm al-Qaiwain.—During 1969 both the 
onshore and offshore area of this sheikh- 
dom was granted for petroleum explora- 
tion. The onshore area (730 square kilo- 
meters) was granted to Shell Hydrocarbons, 
Ltd., in June and the offshore area (about 
2,000 square kilometers) was granted to 
Occidental Oil Co., in November. Shell 
completed 2.5 party-months of geophysical 
and geological surveys during 1969. 


YEMEN ?! 


Little information is available concerning 
the production of salt and the importation 
of petroleum refinery products, Yemen's 
most important mineral activities. The 
only specific data on salt production, all of 
which is exported to Japan, is that 103.206 
metric tons of salt with a c.i.f. value of 
US$1.2 million were imported into Japan 
from Yemen in 1969. 

Exploration for oil and minerals was 
scheduled to be underway by the end of 
1969. Search will be carried out by Yemen 
Petroleum and Minerals Industries. Co. 
The company is owned jointly (50-50) by 
the Yemen and Algerian Governments ac- 
cording to a protocol signed early in 1969. 
The new company has exclusive rights to 
explore, exploit, refine, and market hydro- 


carbons and other minerals throughout the 
entire republic. 


Under the agreement Algeria also under- 
took to grant Yemen a long-term loan 
equivalent to $4 million to finance oil and 
mincral exploration and to cover the cost 
of Yemen's petroleum refinery products im- 
port needs. Operator for the venture will 
be the Algerian state-owned firm Société 
Nationale pour la Recherche, la Produc- 
tion, la Transport, la Transformation, et 
la Commercialisation des Hydrocarbures 
(SONATRACH). During the year SONA- 
TRACH signed a contract with a United 
States firm to equip a geophysical survey 
team for work in Yemen.22 

21 Prepared by David A. Carleton. 
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AFGHANISTAN ! 


Afghanistan's only significant contribu- 
tion to world mineral supply is its natural 
gas production. An estimated 72 billion 
cubic feet of natural gas was produced 
from 24 wells in the Khwaja Gogirdak re- 
gion of Shibarghan province. Virtually all 
of the gas was exported by pipeline to the 
U.S.S.R. as partial payment for Soviet fi- 
nancial and technical aid in developing the 
gasfields. Production at the fields is 
planned on a continuing rising scale with 
exports to the U.S. S. R. expected to reach 
150 billion cubic feet by 1973. In 1969, re- 
serves at the Shibarghan fields were esti- 
mated at 5.5 trillion cubic feet and the re- 
sults of present exploration efforts carried 
out with U.S.S.R. aid imply that the fields 
may contain as much as 15 trillion cubic 
fect. 


During the year, construction was com- 
pleted on the industrial complex at Ma- 
zar‘i-Shariff, which consisted of (1) a 36. 
000-kilowatt powerplant and (2) a 
fertilizer complex capable of producing 
70,000 tons of ammonia and 105,000 tons 
of urea annually. Fuel and feedstock for 
the complex will come via pipeline from 
the Shibarghan gasfields. 

The bulk of Afghanistan’s coal needs 
continued to come from the Karkar and 
Ishpushta mines having a combined daily 
production of 500 tons. Half of Karkar's 


output went to the Ghouri cement plant 
with the remaining Afghan production 
sold in Kabul markets. The largest coal 
mine, however, is said to be the Darri-i- 
Suf, with reserves of over 60 million tons. 
Under the present 5-year plan (March 
1967 to March 1972) the mine will become 
the country's major supplier of coal, since 
both the Karkar and Ishpushta mines are 
nearing depletion. Although the quality of 
the Darri-i-Suf coal is somewhat better 
than elsewhere and the minability of the 
coal is considered excellent, difficulties will 
be encountered in its exploitation as the 
mine is located in a remote area where 
transportation facilities are poor. 

Other mineral commodities produced in 
1969 of some importance to the Afghan 
economy were salt and lapis lazuli, the lat- 
ter being exported to West Germany. Fea- 
sibility studies were continued with French 
aid on the exploitation of the 2-billion-ton 
Hajigak hematite deposit, 85 miles north- 
west of Kabul. Field investigations were 
being carried out on lead-zinc occurrences 
in northern Afghanistan, and there was 
hope that recently detected geophysical 
anomalies along the eastern side of the 
country between the Helmand River and 
the Pakistani border may prove to be 
major porphyry copper deposits. 


! Prepared by Ta Cheng Li, mining engincer. 
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Table 1.—Afghanistan: Production of mineral commodities 1 
Commodity 1967 1968 1969 » 
NONMETALS 
Cement, hydraulic thousand metric tons 180 177 180 
Gem stones, lapis lazulllouoooo 2.2.2. l.l. kil -- 6,179 10,000 10,000 
Salt, all type... thousand metric tons. . 81 40 40 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bíituminous. ... ..... 2. . 2222 2 L2 LL LLL. thousand metric tons 152 200 200 
Natural gas, marketed. ................. ll LLL... billion cubic feet. 18 53 72 


Estimate. v Preliminary. 


1 All data except 1968 natural gas for Afghan calendar year beginning March 21 of year indicated. 


Construction continued on the new ce- 
ment plant at Herat being built with 
Czechoslovakian aid. This third plant will 
help Afghanistan meet most of its cement 
needs, and will complement the two exist- 
ing operating facilities at Ghouri and Ja- 
pal-i-Seraj. For petroleum products, metals, 
and most nonmetallics, the country contin- 
ued to depend on overseas sources, chiefly 
the U.S.S.R. 


Table 2.—Afghanistan: rts of 


petroleum refinery ucts 
(Thousand 42-gallon barrels) 
Commodity 1967-68 1968-69 ! 
Gasoline 578 749 
Keros ine 44 51 
Distillate fuel oll 288 855 
Lubricants and other 12 14 


! Afghan calendar year beginning March 21. 


BRUNEI ? 


Production of crude oil remained the 
principal industrial activity of Brunei and 
was virtually the only mineral produced in 
1969. The most significant mineral indus- 
try event of the year was the conclusion of 
a natural gas supply contract between Bru- 
nei LNG, Ltd., and three Japanese utility 
companies—Tokyo Electric, Tokyo Gas, 
and Osaka Gas. Under the terms of the 
contract, Brunei LNG, Ltd.—a joint ven- 
ture of Brunei Shell Petroleum Co., Mit- 
subishi Shoji Kaisha, and the Brunei Gov- 
ernment—will supply 3 trillion cubic feet 
of natural gas over a 20-year period. The 
gas will be liquefied prior to shipment at 
a plant yet to be built, and shipments are 
planned to start by late 1972. Coldgas 
Trading Ltd., a joint Shell-Mitsubishi sub- 
sidiary, will transport the gas to Japan. 
Value of the natural gas involved in the 
contract is estimated at $1.6 billion. Reve- 
nues accrued to the Brunei Government 
from this sale will probably amount to 
about $12 million a year. 

Crude oil production continued to in- 
crease during 1969 primarily because of in- 
creased output at the Southwest Ampa oil- 
field. As in past years, virtually all of the 
crude oil produced was sent by pipeline to 
Lutong, Sarawak, for refining or reexport. 

Brunei’s overall trade balance remained 
favorable during 1968 with exports, includ- 
ing reexports, exceeding imports by $23.4 
million. Crude oil exports were valued at 


$87.6 million or about 95 percent of total 
exports and reexports from Brunei. In ad- 
dition to crude oil, Brunei exported to 
Sarawak $357,000 worth of liquefied petro- 
leum gas and the following amounts of re- 
fined petroleum products: 


Product Thousand 42-galion 
barrels 
Gasoline, all types 899 
Kerosine..................- 2 
Distillate fuel oil... ........ 15 
e bes 2 
Total. 2. curo us 418 


The only significant 1968 mineral com- 
modity import was iron and steel 
semimanufactured products amounting to 
about 26,551 tons and valued at $6.2 mil- 
lion. Principal sources for the imported 
iron and steel products were Japan (7,589 
tons), Singapore (5,191), and Hong Kong 
(3,954). Brunei also imported 47,250 tons 
of cement, primarily from Taiwan. 

During the year exploratory wells were 
drilled by Shell Brunei Petroleum Co., 
Ltd., and the Sun Oil Company group 
(consisting of the Clark Oil Company, Su- 
perior Oil Company, and Sun Oil Com- 
pany) at their 900-square-mile concession 
in Tutona Province between the cities of 
Brunei and Seria. Through yearend, no 
new discoveries had been reported. 


? Prepared by Arthur F. Grube, industry econ- 
omist. 
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Table 3.—Brunei: 


Production of mineral fuels 


(Thousand 42-gallon barrels unless otherwise specified) 


Commodity 1967 1968 1969 
Natural , gross production. .................. million cubic meters °.. 2,688 8,216 8,491 
Liquefied petroleum gasasaasaassaassaanwne—en „„ NA 196 210 
Petroleum: 

Crude Oil ß ek eee See cete E dete 87,961 44,664 45,624 
NMüän [ſf.Pñdnss « . r DEAHLRUND SMS sess 5 535 489 

Refinery products: 
Motor g elinneaeaeaeaea‚aaa Ce rama ETE CTAS 118 107 108 
P weeks ³˙¹¹1ꝛiaA ewe esa aed aic uice e 20 19 7 
Distillate eee... su we re desatsu mu maq d mE 128 150 184 
Residuen. 8 5 5 4 
I ³¹1 ¹w¹)¹¹¹Üw . ð q y ⁰ꝙy deni E 261 281 308 

* Estimate. NA Not available. 


CAMBODIA ° 


The Cambodian mineral industry in 
1969 apparently produced only small 
quantities of gold, phosphate rock, lime- 
stone, precious and semiprecious stones, 
salt, cement, and simple construction mate- 
rials, but output was not officially re- 
ported. 

The 12,000-barrel-per-day Sihanoukville 
oil refinery, operated by the Cambodian 
controlled Société Khumere de Raffinage, 
was fully operational during 1969. Refinery 
feedstock was obtained from the Middle 
East and Indonesia. Although data were 
not available as to the quantities of petro- 
leum products produced, it was reported 
that production did cover Cambodian 
needs and allowed the export of some fuel 
oil. 

Late in 1969, the Cambodian Govern- 
ment granted an exploration permit to the 
French State Company, Elf-Erap, covering 
the entire offshore area in the Gulf of 
Thailand. Under the terms of the agree- 
ment, $5.5 million must be invested within 
the initial 5-year exploration period. The 
exploration permit can be extended for 5 


years. In addition, Elf will have 18 months 
to conduct its initial surveys before it will 
be obliged to relinquish half of its permit 
area. 

Because there was a lack of financing, no 
progress was made in 1969 on the second 
5-year development plan, launched in 1967. 
The plan had called for $9.1 million, $2.3 
million of which would go to industrial 
projects, including (1) a new cement plant 
with an annual capacity of 200,000 tons; 
(2 a steel mill using scrap iron to pro- 
duce wire and concrete reinforcing rods; 
and (3) a 35,000-ton-per-year urea plant. 

Although data on mineral commodity 
trade for 1968 are not available, it was al- 
most certain that mineral commodity ex- 
ports remained inconsequential while min- 
eral commodity imports continued to 
account for a significant share of total 
trade. Major imports in 1968 probably con- 
sisted primarily of iron and steel, cement, 
and coal. Japan, mainland China, Indone- 
sia, and Singapore are Cambodia's princi- 
pal trading partners. 


CEYLON * 


Graphite, ilmenite, and precious and 
semiprecious stones remained Ceylon's 
principal contributions to world mineral 
supply. Total value of mineral commodi- 
ties produced in Ceylon in 1969 was esti- 
mated at $25 million. Ceylon produces a 
very special high-quality type of lump 
graphite, highly prized in world markets. 
Graphite production, steady at about 


10,000 tons per year during 1966-68, ad- 
vanced to over 11,000 tons in 1969. 

Ceylon's cement industry in 1969 ranked 
ahead of the graphite industry in value of 
output and registered a 27.5 percent in- 
crease in output over that of 1968 due 
to the expansion of the new plant at 


3? Prepared by Ta Cheng Li, mining engineer. 
* Prepared by Ta Cheng Li, mining engineer. 
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Puttalam. Ilmenite production in 1969 
reached a peak level of 82,851 tons, virtu- 
ally all of which was exported to Japan. 
All ilmenite production came from the State- 
owned Ceylon Minerals Sand Corporation's 
(CMS) deposit at Pulmoddai, on the 
northeast coast. At the deposit, the sands 
extracted are replaced each year by new 
deposition during the monsoon period, 
thereby enabling reserves, placed at 4 to 5 
million tons, to remain virtually constant. 
A second CMS ilmenite beneficiation plant 
located at Trincomalee, 30 miles south of 
Pulmoddai, was completed in 1969. When 
fully operative, the plant will enable Cey- 
lon's ilmenite production to reach the 
100,000-ton level. The plant will also re- 
cover 10,000 tons per year of both rutile 
and zircon and 500 tons of monazite from 
the ilmenite tailings. 

Ceylon's first oil refinery began commer- 
cial operation late in 1969. To be fully op- 
erative by 1973, the 38,000-barrel-per-day 
refinery near Colombo was built at a cost 
of $35 million and is operated by the Gov- 
ernment-owned Ceylon Petroleum Corpora- 
tion (CPC). Under a 5-year contract 
signed late in 1968, 90 percent of the re- 
finery feedstock will be supplied by Con- 
solidated Petroleum Supply Company 
(CPS), a consortium of Royal Dutch Shell 
and British Petroleum interests. The con- 


Table 4.—Ceylon: 
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tract also requires that CPS provide tech- 
nical assistance in refinery operation and 
that it purchase any surplus products from 
the refinery. In an effort to find indigen- 
ous crude as feedstock to Ceylon’s refinery, 
the CPC has plans for an oil and gas 
search in the promising Gulf of Mannar 
region of northwestern Ceylon. A new $2 
million lubricant blending plant, located 
next to the refinery was also put on 
stream during the year. Built by the Inter- 
national Cooperative Petroleum Associa- 
tion, the plant has a design capacity of 
20,000 tons per year of lubricant products. 

Construction on the State Fertilizer 
Manufacturing Corporation's ammonia and 
urea plants at Hapagaskande was ex- 
pected to start early in 1970. The plants 
will utilize naphtha from the refinery to 
produce 500 tons of ammonia and 860 tons 
of urea daily. The plants are scheduled for 
completion in 1973. 

The value of Ceylon's 1969 mineral ex- 
ports was estimated at $2.5 million of 
which ilmenite, graphite, and precious and 
semiprecious stones accounted for about 95 
percent. The value of mineral commodities 
imported in 1969 was estimated at $70 mil- 
lion, of which §28.1 million consisted of 
petroleum products, $20.0 million of iron 
and steel products, and $11.1 million of 
manufactured fertilizers. 


Production of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 
METALS 
Rare-earth metals, monazite concentrate, gross weight... ............... 20 42 56 
Titanium: 
Ilmenite concentrate, gross weiglnll ee. r 58, 185 74, 605 82, 851 
Rutile concentrate, gross weignglnlnnnlnllt᷑ k 1,152 2,754 
Zirconium, concentrates (zircon), gross weight___.....-..----.-.---.--- r 120 25 68 
NON METALS 
Semen ⁰ ß d 191.760 221.986 283,110 
A ³ð¹wꝛ... / ͥ yd E Eee RES 2.615 2, 867 8,0 
Feldspar, crude and ground._.__.._.....-....-------------------------- 256 6 
Gem stones, precious and semiprecious, except diamond and corundum 
(OX POC) ope d pua ERA E Ra p Ee thousand carats.. 25 196 225 
Graphite, all grades (exports). )))) r 10,366 10,527 11,418 
Quartz, glass Sänd- ” TVT... ĩðͤ v:. wr eee pe eae a Gis r 3,324 3,058 8,417 
Sault, All f ð ðů ↄ / f s as ci da cd t 75,804 98,391 113,698 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: 
Refinery producta: ! 
Gasoline. o llrEGLoesecha mee x thousand 42-gallon barrelsss ---- 385 
! Ä ùↄ ³˙AAA ³ AAA ĩͤ é domos ³ðͤ - 211 
U] ⁰²˙⁵ oe dae le ce a Shree eris dosoin exero. 8 473 
Distillate fuel sid eee rre er % ⅛ A 88 873 
Residual {uel o 1“... RE 4%» a toss ae 1,381 
o eaehose NER REC mca sece thaw Sa y»»;r ͤꝛ = ³ Bg ases 
z p e a C Lu DEI D a E %%%;;; ð aagana 8,422 
r Revised. 


1 Ceylon's first refinery went on stream in mid-1969. 


THE MINERAL INDUSTRY OF OTHER FAR EASTERN AND SOUTH ASIAN AREAS 923 


Table 5.—Ceylon: 


Foreign trade in mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 
EXPORTS 
METALS 
Rare-earth metals, ores and concentrates (monazite) «e... ......... LLL llc ll lll .l.-. 75 NA 
Titanium, ores and concentrates (ilmeniteidddꝛd»ꝛꝛnn LL c2 eee 54, 476 78,914 
Zirconium, ore and concentrates (zircon) ¢..........-.-.-..---------------------- 100 76 
NONMETALS 
Graphite, Batural. -so as eit ³èͤ K ĩð2A A iple E T * 10,394 10,801 
Precious and semiprecious stones, except diamond......................... carats.. 24,906 196,089 
IMPORTS 
METALS 
Aluminum, metal, including alloys, all form 2,100 2,851 
Copper, metal, including alloys, // OD UN ON eae 888 © 1,268 841 
Gold, metal, unworked or partially wWorkeccc troy ounces.. 201 1.279 
Iron and steel: 
Metal, pig iron, including cast iron r 1,013 2,049 
Semimanufactures. ca oo oe oe ð m made ci dr 72,183 92,782 
Lead, metal, including alloys, all forme n 560 508 
Tin, metal, including alloys, all form „„ 48 54 
Zinc, metal, including alloys, all form ꝛemw 2. l.l llle cc LL Lll l.l 640 1,899 
NONMETALS 
Abrasives, natural, n ↄ y ð 180 207 
JJ) ⁵Üo.wn ͥ ũ nt... ᷑ĩ« ͥ M mmmD¾ꝓ— !!!... 86 8,735 5,078 
Cement -ocos dtn uci see eee ee ec ee d EE thousand tons. . 101 188 
Fertilizer materials, manufactured: 
NItFOPenoul osse educ d Eee Edad ee eL I vere thousand tons 139 165 
Phosphatie ³A&Ay]] eeu ͤkk m ede E ae Occ 28 29 
JJ PEIPER do.... 52 56 
Other, including mixed...................... L2... Lll lll lll lll ll. l2. NM 59 85 
Salt (excluding rid K seem es 11,200 8,815 
Sulfur, elemental, all f m meRscHi Fem RE cece * 2,191 1,000 
1J7///ĩõͤ·.ê² ¼ md CD EOM. r 1, 658 1.161 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades, including briquets_._....-......-..---.--.------- thousand tons. . 138 42 
Coke nde t ð2 elsiddea dese ue rw 920 1,294 
Petroleum refinery products: 

r ͥ dd thousand 42-gallon barrels. . 1,505 2,035 
HH ⁵⅛²’¹u¹oʒ ̃ ũ % ¾˙ .! cottons . ³· 8 do 1,767 2,051 
Distillate fuel oil. « iU —J—J ee ICE do 74.238 6,022 
Residual fuel 0H... tonic e ß aue eee EE do rl 244 
(% J AA ame RE do 218 106 

* Estimate. * Revised. NA Not available. 


HONG KONG * 


Hong Kong is an industrial-commercial 
area with an economy based on foreign 
trade rather than on internal resources. A 
significant portion of this trade includes 
mineral commodities imported for both 
local industry and reexport. In 1969 total 
value of Hong Kong's trade—imports, ex- 
ports, and reexports—amounted to about 
$4.6 billion of which about 10 percent in- 
volved mineral commodities. 

The extractive and processing sectors of 
Hong Kong's mineral industry contribute 
little to the colony's economy. Total value 
of Hong Kong's mining output in 1969 
was about $1.4 million, of which iron ore 
from the Ma On Shan mine in the New 
Territories accounted for nearly 90 per- 
cent. Small quantities of kaolin, quartz, 
feldspar, graphite, and wolframite were 


mined for domestic needs and/or for ex- 
port. In addition cement production based 
upon imported clinker was valued at $4.0 
million. Additional unrecorded values were 
added by the steel rolling and gas manu- 
facturing industries. 

In 1969, Hong Kong exported $18.0 mil- 
lion worth of base metal manufactures, 
$17.0 million of metalliferous ores and 
metal scrap, and $6.6 million of petroleum 
and petroleum products. Mineral commod- 
ities imported in 1969 included $160.2 mil- 
lion worth of pearls, precious and semipre- 
cious stones, $76.0 million of petroleum 
and petroleum products, $51.7 million of 
iron and steel, and $35.8 million of nonfer- 
rous metals. 


5 Prepared by Ta Cheng Li, mining engineer. 
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Table 6.—Hong Kong: Production of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 1969 
METALS 
Iron ore and concentrate thousand tons. . 144 162 166 
NONMETALS 
Cement, hydraulic..... 2... 2 eee thousand tons. . 215 259 285 
Clavis, kaolin- oo coe . rue Rem ðͤ oe eae ,570 5,664 4,410 
ReldapuElz unas es ðx ͥ y x ne 1,153 1,607 1,940 
Graphite Al grads- 2 n zv oem y k EU Que Ra AE E 19 505 1 
Qüärt NRBEM Dc 8 8,048 8,693 6,317 


Table 7.—Hong Kong: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum, metal, including alloys, all forms. 
Copper, metal, including alloys, all forms... . 
Iron and steel: 
Ore and concentrate. . . thousand tons 


Metal, scrap. .................- do.... 
Semimanufactures 
Exports = CCC do 


xports o 

Lead, metal, including alloys, all forma 
Silver, metal, including alloys 

thousand troy ounces. . 

Zinc, metal, including. alloys, all forms. ..... 


NONMETALS 
Cement 
EOS FFC thousand tons 
Reex pOor tg S 
Clays an 8 products, kaol in 


Diamond, gem, not set or strung 
thousand carats.. 
Diatomite and other infusorial earths. . ..... 
Felds and fluorspar.................... 
Graphite, natural..........-.-...-----.--- 
Talc and related materials (soapstone)...... 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 
Gasoline. . thousand 42-gallon barrels.. 


Kerosinne do 
Distillate fuel oil“w◻ʒUl t do 
LubricantXnn ------- do 
Other fr nß. y e nex er do 


1967 


7,817 
8,711 


170 
133 


1968 


9,241 
10,107 


Principal destinations, 1968 


United Kingdom 1,998; Taiwan 1,701. 
Japan 7,521. 


All to Japan. 
Japan 56. 


Thailand 65; Philippines 6. 
Indonesia 8; Macao 1. 
Taiwan 489; Republic of South Africa 121. 


United Kingdom 1,597. 
Mainland China 1,088. 


Cambodia 18. 
Brunei 7; Sarawak 5. 
Taiwan 1,688. 


pel um 62; Israel 42; United States 17. 
ndia 8. 

Thailand 291; South Vietnam 60. 
Indonesia 108; United States 102. 
Ghana 380. 


All to Macao. 
Do. 


Do. 
Thailand 88; Singapore 31; Taiwan 31. 
Philippines 38. 


1 Mostly waxes. 


Source: Hon oF Kong Census and Statistics Department. Hong Kong trade Statistics. Exports and Reexports. 


December 196 


515 pp.; December 1968, 629 pp. 
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Table 8.—Hong Kong: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 Principal sources, 1968 
METALS 
Aluminum, metal, including alloys, all forms.. 15,656 20,885 cin 5,925; United States 8,982; Japan 
Copper, metal, including alloys, all forms... 18,049 15,612 Japan 6,891; United Kingdom 2,886; 
ndonesia 1,780. 
Iron and steel: 
Ore and concentrates... .............. 2,016 ...... 
Metal: 
Scrap............- thousand tons 63 78 United Kingdom 37; West Germany 31. 
Pig iron, including cast iron........ 8,050 8,202 All from North Korea. 
Steel, primary forms.............. 21,8948 2,224 North Korea 2,180. 
Semimanufactures. . thousand tons.. 816 253 Japan 99; mainland China 82. 
Lead, metal, including alloys, all forma 675 488 Indonesia 182; United Kingdom 128. 
Platinum thousand troy ounces.. 48 88 United Kingdom 41; West Germany 32. 
Silver, metal, including alloys all forms 252 484 Laos 167; Philippines 112; North Korea 99. 
Zinc, metal, including alloys, all forms 5,394 9,316 Canada 8,409; Australia 1,969; Japan 1,504. 
NONMETALS 
Cement. thousand tons 515 297 Mainland China 163; Japan 72. 
Diamond, gem, not set or strung 
thousand carats.. 457 540 Belgium 499; Israel 140; United Kingdom 68. 
Diatomite and other infusorial earths 820 242 United States 183; Japan 38. 
Feldspar and fluorspar.................... 2,898 1,298 Mainland China 1,095. 
Fertilizer materials, manufactured 
thousand tons 8 7 Mostly from West Germany. 
C peut and plaster ses do 5 23 Australia 15. 
Il ³⁰»ʃr do 37 29 Mainland China 14; Japan 6. 
Salt end brines, salt... do.... 83 87 Mainland China 29; Taiwan 4. 
Stone and gravel: 
Limestone (except dimension)....do.... 15 273 Mostly from Japan. 
Quartz and quartzite.................- 3,710 3,175 Mainland China 1,988. 
Talc and related materials (soapstone). ..... 2,148 1,905 Mainland China 1,331. 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades including briqu 
. tons 116 78 Mainland China 44; India 16. 
Coke and semicokkekeeeeeõeeõeae 6,485 9,479 Mainland China 4,678; Japan 4,800. 
Petroleum refinery products: 
Gasoline. . thousand 42-gallon barrels. . 828 780 Singapore 847; Bahrain 256. 
Naphthas and solvents__.._...-.- do.... 253 229 Iran 127; Singapore 53. 
Keros ine do.... 1,446 1.405 Iran 609; 03 404; Japan 253. 
full T do.... 1,575 1,921 Singapore 134; 
Distillate fuel oil. .............. do.... 8,208  À 3,745 Singapore 1,885, Iran r^) Japan 508. 
Residual! fuel oil. ............... do.... 11,886 12,680 Sineo pore 4, 506; Iran 3 654; P Saudi Arabia 
Lubricants. ..................- do.... 257 298 United States 88; Taiwan 71, Netherlands 
Antilles 58. 
uefied petroleum gas do.... NA 202 Singapore 58; Philippines 56; Taiwan 45. 
Other! JJ ĩ DEREN HE do.... 227 177 Singapore 69; Indonesia 45. 


NA Not ine 


! Mostly waxes and asphalt. 


Source: Hong Kong Census and Statistics Department. Hong Kong Trade Statistics. Imports. December 


1967, 241 pp; December 1968, 285 pp. 


LAOS ° 


Tin remained the only important min- 
eral commodity produced in Laos during 
1969. Virtually all production came from 
the French-managed Phon Tiou tin mines, 
located in southern Laos. Production of 
low-grade tin concentrates in recent years 
has been at the 1,200-ton level. 

Laos possesses a variety of other minerals 
such as coal and iron, which have been of 
interest, but further studies have been 
hindered by the country's unsettled condi- 
tions. 

A 5-year economic plan was launched in 
1969 which included plans for the con- 
struction of a 50,000-ton-per-year cement 
plant. However, the financing of the $8 
million plant was still to be found. 


Value of tin exports in 1969 were esti- 
mated at $1,600,000 about the same as in 
1968. Most tin concentrates are exported to 
Malaysia. Laotian mineral imports consist 
chiefly of petroleum products, cement, and 
iron and steel semimanufactures. Principal 


. trading partners of Laos are Thailand, In- 


donesia, and Malaysia. 

Aside from the recorded mineral trade, 
Laos do?s a lucrative trade in gold, arising 
from a lack of Governmental restrictions 
on amounts of gold entering or leaving the 
country. Gold is imported from West Eu- 
ropean countries and reexported to Asian 
countries such as Burma, Thailand, South 
Vietnam, and India. 


* Prepared by Ta Cheng Li, mining engineer. 
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MONGOLIA * 


Some progress was evidently made by 
Mongolia's mineral industry in 1969, as a 
number of producing sectors and impor- 
tant facilities appeared to have achieved 
established targets. Official sources reported 
gains of 15 percent for mining output, 13 
percent for power generation, and 17 per- 
cent for the construction material indus- 
tries. 

Presently, coal production accounts for 
an estimated 60 percent of Mongolia's 
mineral output by value. During the year, 
coal output increased 10 percent over that 
of 1968, with the key Sharyn Gol strip coal 
minc fulfilling an undisclosed goal. Annual 
output from the mine is believed to be 
800,000 tons and expansions are planned to 
bring output to 1 million tons. As in most 
years, Nalaikha, the country's only other 
important coal mine, failed by a wide 
margin to reach its target. 

The important construction materials 
sector was credited with only having ful- 
filled about four-fifths of its goals. This al- 
legedly was because neither the lightweight 
concrete mixing plants nor the new cement 
plant at Ulan Bator met their quotas. An- 
nual capacity of the cement plant is 
presently being expanded by 100,000 tons 
with completion expected by 1970. 

Al fluorspar and tungsten output, Mon- 
golia's only mineral export items of conse- 
quence, is shipped to the Soviet Union. 
Fluorspar production reportedly increased 
7 percent over 1968 and probably reached 
at least the 75,000-ton level. Tungsten out- 
put, however, from the main Burentsogt 


Table 9.—Mongolia: 


and Ih Hairhan mines, reportedly was only 
60 percent of the planned targets. Increas- 
ingly difficult mining conditions encoun- 
tered at both mines were apparently re- 
sponsible for their failures to reach targets. 

No official Mongolian trade data are 
published. However, because at least 80 
percent of total Mongolian trade is with 
the U.S.S.R., officially recorded Soviet trade 
statistics are believed highly indicative of 
total Mongolian mineral commodity trade. 
Soviet imports of Mongolian fluorspar were 
given as 46,500 tons in 1967 and 67,500 
tons in 1968. Small amounts of ferrous 
scrap and unspecified nonferrous ores and 
concentrates (undoubtedly including tung- 
sten) were also imported by the U.S.S.R. 
from Mongolia. Exports to Mongolia in 
1967 and 1968 included iron and steel 
products (12,300 tons and 17,300 tons, re- 
spectively) as well as small amounts of 
nonferrous metals, refractories, and coal 
and coke. Cement shipments, totaling 
50,000 tons in 1967 and 48,000 tons in 
1968, will probably be reduced to relative 
unimportance by 1970 with the completion 
of expansion plans at the Darkhan cement 
plant. The supply of crude oil to keep the 
small Dzuun Bayan refinery operating at 
full capacity and petroleum products, 
which account for the greater part of indi- 
genous demand, remain the principal So- 
viet trade contribution to the Mongolian 
mineral economy. Together these totaled 
about 1.8 million barrels in 1967 and 1.9 
million barrels in 1968. 


1 Prepared by Ta Cheng Li, mining engineer. 


Estimated production of mineral commodities 


(Thousand metric tons unless otherwise specified) 


Commodity ! 1967 1968 1969 
NONMETALS 
Cement, hydráullé: cuu feces uiu e uc RE muUa mde Ri wi 50 76 120 
Fluorspar, ns... 50 70 75 
G Q!E ↄ AAA a ae B a Aa asd. r 20 25 25 
Lime (quicklime and hydrated lime). --_.......-.---.----------------- r 35 40 40 
Salt, t pee,” vee 8 8 8 
MINERAL FUELS AND RELATED MATERIALS 
Coal RN noe ECRIRE ERIT DRE * 1,003 1,250 1,400 
Petroleum: 
üer 8 thousand 42-gallon barrels. . 90 90 90 
Refinery products: 
Gasoline e STER HUN OE do.... 165 165 165 
Distillate fuel oils... 2.2222 LLL LL 22 Lll LL Lll. ee do.... 55 55 55 
Residual fuel o i;dõ; dd —- do 220 220 220 


r Revised. 


! In addition to listed items, Mongolia produces simple construction materials and small amounts of tungsten 


concentrates. 
* Mainly so-called brown coal. 
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The 54,362-square-mile Kingdom of Nepal 
remained inconsequential in terms of min- 
eral production and consumption in 1969 
and was virtually without an organized 
mining industry. A 20,000-ton-per-year steel 
rolling mill erected at Simra in 1964 to 
process imported billets apparently has 
not operated since its closure in 1967 be- 
cause of inadequate local markets. The 
private Nepalese owner of the rolling mill 
hoped to reopen the facility by yearend 
1969 to mcet an anticipated demand for 
concrete reinforcing rods. However, there 
were no reports confirming this reopening, 
which was expected to occur as a result of 
the opening late in the year of a 175-ton- 
per-day cement plant, also at Simra. This 
facility, built by the owner of the steel 
mill, was financed in part by a loan from 
the Nepal Industrial Development Corp. 
and was expected to meet the bulk of the 
nation's existing requirement for cement, 
heretofore imported from India, and total- 
ing about 60,000 tons per year in recent 
years. 

Anticipating further growth in Nepalese 
cement demand, Birla Brothers, an Indian 
cement firm, reportedly was considering 
construction of a plant in Nepal at an un- 
specified location in Kathmandu Valley, 
but there was no indication in the press 
through yearend 1969 that any work had 
started. 

Indigenous mineral deposits operated to 
meet a part of local demand for minerals 
and metals include a few small iron depos- 
its that supply charcoal-fired clay furnaces 
with raw materials to produce a low-qual- 
ity iron; some very modest copper mines 


| NEPAL * 


that supply low-grade metal to local pro- 
ducers of ornaments and utensils; and the 
usual range of construction material quar- 
ries (clays, stone, and sand and gravel). 

In the past, cobalt had been recovered 
at several locations, both from ore bodies 
in which cobalt is dominant and from de- 
posits of copper and nickel that also con- 
tain cobalt. Reserves are unknown, but 
there was some interest in these metal oc- 
currences by foreign (United States and 
Japanese) interests during 1968 and 1969. 
Similarly, sporadic localized production of 
lead-zinc ores, beryl, placer gold, graphite, 
mica, ochers, quartz crystal and talc have 
been reported, but as of 1969, only talc 
was assuredly being produced, this from 
the Palung deposit, about 45 miles south 
of the capital of Kathmandu, owned by 
Nepal Mines and Chemical Company. The 
talc is cut into bricks and marketed in 
Calcutta, India, for basic furnace linings. 

No statistical data on Nepalese mineral 
production, trade, and consumption are 
available other than the previously cited 
cement consumption figure and data on es- 
timated major petroleum product use, 
which aggregated 10.9 million barrels for 
the year ending July 15, 1969, an increase 
of slightly more than 100 percent over the 
1962 figure, and including 2.6 million bar- 
rels of motor gasoline, 5.6 million barrels of 
kerosinc, and 2.7 million barrels of distillate 
fuel oil (with no information on aircraft 
fuels, residual fuel oils and lubricants, all 
presumably consumed in small quantities). 
Petroleum products are all imported from 
India. 


SINGAPORE ? 


Singapore's economy achieved new highs 
during 1969. Foreign trade and shipping 
ended the year at record levels and indus- 
trialization continued its dramatic growth. 
Gross domestic product increased. from 
$1,419 million in 1968 to an estimated 
$1,611 million in 1969. During the same 
period, overall foreign trade-exports and 
imports went from £$2,932.8 million to 
$3,589.6 million. 

The search for oil in Southeast Asia has 
resulted in Singapore becoming a regional 
base for petroleum-related activities. Scores 


of oil companies, gcophysical survcyors, 
drilling firms, and specialized construction 
companies have established branches in 
Singapore. The immediate effect of this ac- 
tivity on the Singapore cconomy cannot be 
measured but it is evident that millions of 
dollars are flowing to local firms for the 
construction of barges, pontoons, tugs, 
houseboats, supply ships, and specialized 


* Prepared by Charles 
scientist. 
? Prepared by Arthur F. Grube, industry econ- 


omist. 


L. Kimbell, physical 
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workboats to be used in Indonesia and 
elsewhere in Southeast Asia. Additionally, 
local firms are providing steel tanks, pipe, 
cement, chemicals, and food and water to 
the oil companies operating in the area. 

The International Bank for Reconstruc- 
tion and Development granted a loan of 
$20.5 million to the Public Utilities Board 
of Singapore to finance major electric 
power development projects, including ad- 
dition of 430,000 volt-amperes of primary 
and 650,000 volt-amperes of secondary dis- 
tribution transformers together with in- 
stalling 250 miles of cable, and additional 
switchgear, and substation equipment. Singa- 
pore's production of electric power 
amounted to 1,652 million kilowatt-hours 
during 1969. 


PRODUCTION 


Singapore's mineral output, as in past 
years, consisted of refined oils, steel prod- 
ucts, cement, and granite mined for local 
construction. Cement production amounted 
to 471,000 tons in 1967, 566,501 tons in 


1968, and 622,822 tons in 1969. Refinery 


output for the 1967-69 period was as fol- 
lows in thousand 42-gallon barrels: 


Product 1967 1968 1969 
Gasolines and naphthas.. 5,874 16,924 17,258 
Kerosine and jet fuel... 4,412 1,981 2,247 
Distillate fuel oil... 7,329 11,624 11,678 
Residual fuel oil !....... 17,568 $2,119 33,763 
Otliet. 2. sero oss 779 1.164 1,846 
Refinery fuel and loss... 1,076 1,467 1,238 

Total... 37,038 65,279 67,530 


1 Includes unfinished fuel oils. 


TRADE 


The overall value of Singapore’s 1968 
trade was $2,933 million with exports ac- 
counting for $1,272 million and imports 
for $1,661 million. As in past years, trade 
in crude oil, refined petroleum products, 
and semimanufactured iron and steel prod- 
ucts were the most significant. The value 
of these commodities in 1968 was as fol- 
lows in million dollars: 
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Commodity Exports Imports 
Crude oil...................- $151 $117 
Refined petroleum products. ... 264 163 
Semimanufactured iron and 
Steel ol cro clie eee 16 41 


COMMODITY REVIEW 


Metals.—Iron and Steel.—The National 
Iron and Steel Mills announced further ex- 
pansion plans during 1969. These plans in- 
clude the addition of a third electric fur- 
nace; a three-strand continuous casting 
unit with a capacity of 80,000 tons per 
year; and a blast furnace with a capacity 
of about 300,000 tons per year. The com- 
pany which produces about 110,000 tons 
per year of steel products plans an even- 
tual capacity of 300,000 to 400,000 tons per 
year. 


Mineral Fuels.—Petroleum.—During 1969 
Singapore continued on the road to be- 
coming an important refining center. A 
new refinery, currently under construction, 
is expected to go on stream by the end of 
1970. The refinery, located on Ayer Cha- 
wan Island, is being constructed for Esso 
Standard Eastern and will have a capacity 
of 80,000 barrels per day. Another new re- 
finery is being planned by a consortium 
consisting of two American companies, 
Standard Oil Company (Indiana) and the 
Summit Industrial Corp. and the Singa- 
pore Government's Development Bank. 
Plans include the construction of a 60,000- 
barrel-per-day refinery, to be built adjacent 
to the Esso plant. 


The two existing refineries have an- 
nounced expansion projects planned for 
completion by late 1970. The first, Shell 
Eastern Petroleum Ltd., will increase the 
daily capacity of the Pulau Bukom refinery 
from 135,000 to 220,000 barrels per day. 
Similarly BP Refinery Singapore Ltd. an- 
nounced a $3.3 million expansion program 
for its refinery at Pasix Panjang. The ca- 
pacity of this refinery will be increased to 
25,000 barrels per day. 
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Table 10.—Singapore: Exports and reexports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal destinations, 1968 
METALS 
Aluminum, all forms. ................... 585 880 Malaysia 755. 
Copper: 
Ore and concentrate 1,270 1,270 All to Japan. 
Metal including alloys, all forms 726 706 Malaysia 687. 
Iron and steel: 
ore and concentrate 8,489 26,645 Japan 21,845. 
prm 
/ M E ELT 8,581 602 Malaysia 451. 
P fron and ferroalloys. . . ...... 1,480 987 Malaysia 549. 
Ingots and other primary forms. 1,118 8,818 Malaysia 2,050; Cambodia 1,182. 
Semimanufactures 112,858 107,619 Malaysia 64, 905; Cambodia 13,244. 
Lead, all form 446 696 Malaysia 400; Denmark 159. 
Manganese ore and concentrates. |... .... 1,767 2,082 Malaysia 1,956. 
Silvet; unworked. . thousand troy ounces. . 1,886 3,541 All to United Kingdom. 
n: 
Ore and concentrate long tons 2,760 3,545 All to Malaysia. 
Slag and hardhea d do.... 217 ....... 
Other forms... .............- do.... 808 142 Malays 
Zinc, all form 1,510 2,412 Malayria 1 1.781 Cambodia 668. 
NONMNETALS 
Cement and clinker..................... 81,181 11,109 Brunei 3,454; Christmas Island 2,458; 
Malaysia 2,272. 
Fertilizer materials: 
Crude, natural phosphates........... 22,160 17,254 Malaysia 15,983. 
Manufactured, all form. 79,176 109,461 Malaysia 62,071; Burma 42,252. 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all types. ° 87 24 Malaysia 13. 
Coke -se e LEE a a 957 981 Malaysia 865. 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels..  ....... 83 All to Burma. 
Refinery products: ! 
Aviation gasoline......... do.... 2,585 2,855 South Vietnam 1,897; Thailand 642. 
Motor gasoline........... do.... 7,404 9,576 South Vietnam 4, 578; Japan 1,745; 
Malaysia 1 162. 
Kerosine.. .............. do.... 2,611 2,784 South Vietnam 1,565; Hong Kong 438. 
Jet fuel do 14,936 16.300 South Vietnam 8, 921: Thailand 4,686. 
Distiliate fuel oil. ........ do.... 12,990 17,892 Bouta a N 6, 772; "Thailand 2 ,481; Hong 
ong 
Residual fuel oil. do.... 20,860 26,660 Ja 15, AR Hong Kong 4,895; South 
etnam 
reer ung oils. ......... do.... 702 810 Thailand 284; Mala 256; Burma 110. 
Asphalt do 842 502 Malaysia 123; Thailand 118; South 
Vietnam 83. 
Menn do 51 129 Malaysia 31; Hong Kong 26; Philippines 19. 
Total. — nh do.... 62,547 76,968 
Bunkers: 
Aircraft.. .....---------- do 658486 611 NA. 
%%% cum a ede do.... 22,857 26,406 NA. 


NA Not available. 
on 8 5 to products listed, liquefled petroleum gas valued at $453,000 in 1967 and $788,000 in 1968 was 
also expor 


Source: Singapore Depar men! of Statistics. Sin re External Trade Statistics, 12 months ended December 
1967 and 12 months ended December 1968. zd 
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Table 11.—Singapore: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 Principal sources, 1968 
METALS 
Aluminum: 
Bü code EILD EE EEES 300 699 All from mainland China. 
P Metal and alloys, all form 8,264 4,914 Japan 1,761; Hong Kong 909. 
Sopper: 
Ore and concentrate 1,016 508 All from Malaysia. 
Metal and alloys, all forme 2, 254 2,585 Japan 1855 2 Australla 585; United 
om 267. 
Iron and steel: 
Metal: 
Iron and steel sera... 85,826 24,688 Malaysia 21,430; Australia 1,337. 
Pig iron and ferroalloys. gs 22,540 21.239 U.S.S.R. 17,362; mainland China 1,800. 
Ingots and other primary forms.. 22,813 28,259 Australia 15,417; Japan 3,841. 
Semimanufactures.. ............ 261,216 309,435 Japan 209,268; United Kingdom 26,769. 
Lead, all forms......................... 605 110 Pr m 807; Japan 237; United Kingdom 
Manganese ore and concentrates. . |..... 4,097 9,062 Unspecified African countries 8,721. 
Aver, unworked........... troy ounces. . 14,028 267,362 Malaysia 201,229; United States 50,922. 
n: 
Ore and concentrates. .... long tons.. 1,446 1,241 Malaysia 1,197. 
Other form do.... 627 421 Malaysia 314; United Kingdom 71. 
Zinc, all form 4,835 8,607 Japan 6,495; Canada 1,220. 
NONMETALS 
Cement and clinker..................... 485,726 558,820 dir oo Malaysia 180,338; Taiwan 
48,059. 
Fertilizer materials: 
Crude, natural phospha tes 18,849 15,824 one Island 7,657; United States 
,300. 
Manufactured, all form 102,008 94,749 e 51,608; West Germany 
20,471. 
MINERAL FUELS AND RELATED MATERIALS 
% ³Ä Cee MO s 79 8,852 India 3,699. 
//»§«êO— eee ⁵ꝛ 8 4,856 5,151 West Germany 2,446; Taiwan 1,235. 
Petroleum: 
Crude and partly refined: 
Crude 
thousand 42-gallon barrels.. 38, 257 63,492 Kuwait 51,821; Iran 7,884. 
Partly refined............ do.... 1,939 2,307 Mostly from Malaysia. 
Refinery producta: 
Aviation gasoline......... do.... 2,870 8,162 Iran 2,000. 
Motor gasoline........... do.... 580 4,467 Malaysia 1,565; Iran 1,262; Australia 680. 
Keros ine do 2,321 2,144 Malaysia 1,832; Bahrain 107. 
Jet füll! exe do.... 11,719 7,837 Malaysia 4,896; Iran 1,387. 
Distillate fuel oil. do.... 8,397 9,985 Bire: 4,194; Philippines 1,683; Malaysia 
475. 
Residual fuel oil. do.. 28,260 24,262 2 18,150; Saudi Arabia 2,762; Iran 
Lubricating oils. . ........ do.... 889 1,065 Netherlands Antilles 562; Japan 193; United 
tates 114. 
Asphalt. do 20 39 Malaysia 19; Netherlands 11. 
Petroleum coke. ......... do.... 428 17 All from India. 
FEC: 8 do 22 25 United States 9; Burma 4; United Kingdom 
Total. cov esee wiae do 54,406 53,008 
r Revised. 


Source: Singapore Department of Statistics. Singapore External Trade Statistics, 12 months ended December 


1967 and 12 months ended December 1968. 


NORTH VIETNAM *° 


The North Vietnam economy remained 
on a wartime footing throughout 1969 de- 
spite the cessation of American bombing 
in mid-1968. Efforts were devoted to the 
rehabilitation of local industry to satisfy, 
as far as possible, domestic requirements. 
As a result, many sectors such as coal, en- 
gineering, and electricity claimed that pro- 
duction was maintained at a "substantial 
level." 


North Vietnam possesses significant re- 
sources of anthracite coal and it was 
claimed that "over 10" new coal-mining 
areas were exploited in 1969. The bulk of 
the country's coal production has come 
from the well-known Hongay mines. Be- 
fore bombing damaged the mines, annual 
production was close to 3.5 million tons. 


10 Prepared by Ta Cheng Li, mining engineer. 
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War damage brought output down consid- 
erably in 1967 and total recovery appar- 
ently has not been achieved as official 
statements have suggested that coal pro- 
duction had fallen far behind target for 
1969. Surplus anthracite has gone abroad, 
with Japan importing 251,565 tons in 1969. 

Production of iron ore and steel, about 
300,000 tons and 150,000 tons, respectively, 
prior to the bombing, probably has been 
fairly small in recent years since there is 
no indication that the Thai Nguyen Iron 
and Steel Works have been rehabilitated. 


The country's cement industry achieved a 
production high of 750,000 tons in 1967, 
but output in 1969 probably was not 
much more than half a million tons. 
North Vietnam also has mines producing 
32,000 tons of chrome ore (from Co Dinh) 
and 1.2 million tons of apatite (from Lao- 
kay). Small quantities of tin ore were 
produced at the Cao Bang tin mine. 
There is also a small zinc refinery at 
Quang Yen, which gets its ore supply from 
the Cho Dien mine. Zinc production at the 
smelter used to be 10,000 tons per year. 


SOUTH VIETNAM ': 


The mineral industry of South Vietnam 
remained static during 1969 because of 
wartime difficulties. Production was limited 
to relatively small quantities of cement, 
salt, clay, and sand. Continuous unrest and 
political instability has precluded thorough 
geological surveys to determine the nature 
and extent of the country's mineral re- 
sources. 

The country's cement production in re- 
cent years has been as follows: 180,756 tons 
in 1967, 144,708 tons in 1968, and 247,185 
tons in 1969. Most of the cement comes 
from the Ha Tien-Thu Duc cement plant 
on the Gulf of Siam. Reportedly, an exten- 
sion of the cement plant was being 
planned with the help of a French loan. 
The country's demand for cement far ex- 
ceeds supply, necessitating large imports. 
Imports amounted to 476,213 tons in 1967 
and 307,534 tons in 1968, most of which 
came from Taiwan. 

With limited facilities to manufacture 
steel products, South Vietnam relies almost 
entirely upon imports. Imports of steel 
products amounted to 232,996 tons in 1967 
and 103,654 tons in 1968. A small steel 
mill producing 20,000 tons per year of 
round bars was completed late in 1969 at 
Bien Hoa at a cost of $3.5 million. The 
plant will use iron scrap which was prc- 
viously exported to Japan. 

South Vietnam has no refinery, although 


a 40,000-barrel-per-day plant has been pro- 
posed for Nha Trang. Meanwhile, all 
needs were met by imports of refined pc- 
troleum products. Principal oil products 
imported were as follows, in thousand 42- 
gallon barrels: 


Product 1967 1968 
Gasoline, all types 1,349 1,666 
Kerosine....................- 1,251 1,845 
Distillate fuel oll... ,42 1,692 
Residual fuel oil. ............. 1,962 2,166 


Construction on the fertilizer plant at 
An Hoa, 40 miles southwest of Danang, 
has made no significant progress since 
1966. Equipment for the plant, stored in 
Saigon for several years, had been financed 
by a French loan of $14 million and a 
West German loan of $12 million. There 
were reports that Hitachi Shipbuilding 
and Engineering Co. was involved witb 
talks concerning the export of a large fer- 
tilizer complex which is to be constructed 
near Saigon for the Industrial Develop- 
ment Corp. of South Vietnam. The pro- 
posed plant will produce 600 tons per day 
of ammonia and 1,000 tons per day of 
urea. Meanwhile, fertilizer imports havc 
risen from about 35,000 tons in 1966 to 
more than 300,000 tons in 1969. 


11 Prepared by Ta Cheng Li, mining engineer. 
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BRITISH SOLOMON ISLANDS 


Despite the increasing mineral activity in 
the British Solomon Islands Protectorate 
(BSIP), there is as yet no producing min- 
eral industry. A small amount of gold has 
been produced yearly by natives from allu- 
vial deposits situated mostly on Guadal- 
canal Island. In addition to Guadalcanal, 
the BSIP consists of six other principal is- 
lands (Choiseul, New Georgia, Santa Isa- 
bel, Malaita, San Cristobal, Santa Cruz) 
and many smaller islands extending south- 
eastwards about 1,600 kilometers from 
Bougainville Island. 

Gold output ranged between 310 and 
672 troy ounces from 1965 to 1967, and 
amounted to 654 ounces in 1968. Produc- 
tion for 1969 is not available. Mineral ex- 
ports for 1968 include all the gold (valued 
at $19,870 and shipped to Australia) and 
scrap metal (valued at $70,683 and 
shipped mainly to Hong Kong). Mineral 
commodity imports in 1968 were valued at 
about $1.3 million, of which more than 70 
percent went for mineral fuels. 

In 1969 an extensive mineral survey, 
financed jointly by the Government and 
the United Nations Development Pro- 
gramme, was completed. The survey, ex- 
tending over 3 years, began with a variety 
of airborne geophysical techniques, fol- 
lowed by intensive, detailed aerophysical 
studies, photogeological studies, and fol- 
lowup ground surveys. The ground surveys 


included detailed geological mapping, geo- 
chemical and geophysical tests, and some 
drilling. Two promising prospects were 
outlined: Bauxite on Rennell Island and 
low-grade copper on Guadalcanal. These 
two were subject to development proposals 
through March 1969 and resulted in Mit- 
sui Mining and Smelting Co. obtaining a 
prospecting license for Rennell Island and 
Utah Construction & Mining Co. obtaining 
one for Guadalcanal. Mitsui can hold its 
license on the area of western Rennell 
until 1971 and has been test pitting and 
sampling the deposit, which is reportedly 
of good grade (47 to 48 percent alumina) 
and at least 36 million tons. Traces of ura- 
nium oxide occur in the bauxite which 
may be a valuable byproduct. Mitsui ex- 
pects to decide if the deposit is commercial 
by mid-1970. Utah Construction prospected 
on the Copper Ridge at Kouloula, Guadal- 
canal, during 1969. 

Other areas investigated during the geo- 
physical surveys were opened to prospecting 
at the same time as Rennell and Guadal- 
canal Islands. Other companies are pros- 
pecting for bauxite on Three Sisters, Santa 
Cruz, San Cristobal, and other islands. 
Amax Bauxite Corp. of Australia Ltd. 
originally obtained a license to prospect 
a large portion of Santa Cruz but withdrew 


1 Mining engineer, Bureau of Mines, Washing- 
ton, D.C 
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its application when the company discov- 
ered large bauxite deposits in Australia. 
Conzinc Rio Tinto of Australia began 
prospecting on a special license area. Inter- 
national Nickel Southern Exploration Ltd. 
(Insel) has been extensively prospecting 
the leases it already holds on Santa Is- 
abel, where an extension of a known man- 
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ganese deposit was located; on San Jorge, 
where a nickel sulfide vein was outlined by 
the aerial surveys; and the whole of the is- 
lands of Horare, Tanabuli, Sisagara, and 
Kolare. Kilakana Plantations of Honiara 
Island applied for a mining lease in the 
Gold Ridge area of Guadalcanal. 


CHRISTMAS ISLAND 


The only commercial activity on Christ- 
mas Island, an Australian territory in the 
Indian Ocean, is the extraction and export 
of bulk phosphate rock and bagged phos- 
phate dust. The several phosphate deposits 
are owned equally by the Australian and 
New Zealand Governments and comprise re- 
serves of about 200 million tons. Since 
mid-1968, the Christmas Island Phosphate 


Commission (CIPC) has been handling 
the purchase, stockpiling, and distribution 
of the phosphate output, but the British 
Phosphate Commissioners (BPC) have 
been retained as managing agents. Most of 
the output is exported to Australia and 
New Zealand for agricultural purposes. Ex- 
ports of rock and dust for the last 3 years, 
by destination, are as follows, in metric 
tons: 


Fiscal year ending Australia Cambodia Singapore New Zealand Total 
June 30 of year stated and Malaya 
11111§;⅛⅛ ea aa E e. 808,725 96,826 208,113 1,118,664 
83838388. tos whores 891,464 70,674 183 , 759 1.145. 887 
1969 t... rM 804,255 1,508 106,339 259,347 1,177,444 


! Calendar year. 


Exports were valued at about $1.3 mil- 
lion in 1969, but import data are not 
available. In past years more than half the 


tonnage of imports consisted of fuel oil 
and gas oil. 


FIJI ISLANDS 


Situated nearly 2,700 kilometers east- 
northeast from the coast of Australia, the 
Fiji Islands comprise about 800 islands and 
islets and have been a British colony for 
96 years. About 100 of these islands are 
permanently inhabited by approximately 
500,000 people, and it is expected that by 
October 1970 Fiji will become an inde- 
pendent nation. Viti Levu and Vanua 
Levu, the two largest islands, have areas of 
about 10,400 and 5,500 square kilometers, 
respectively. 


Mineral production in 1969 was valued 
at about $6.5 million,? of which 59 percent 
was accounted for by gold. During the 
year exports of mineral commodities were 
valued at over $4.6 million, and mineral 
imports totaled $12.5 million. About $10.7 
million of mineral imports went for mineral 
fuels and steel semimanufactures. 


3 Where necessary, values have been converted 
from Fiji Dollars (FD) to U.S. dollars at the rate 
of F1—US$1.136. 
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Table 1.—Fiji: Production of mineral commodities 
(Metric tons unlees otherwise specified) 


Or 


Commodity 1967 1968 1969 
METALS 
Copper, mine output, metal conte·ne k 2 re 610 866 
Gold. mine output, metal content troy ounces 111,028 106, 784 91.572 
Manganese, ore and concentrate, gross weight. 5,939 8,554 20,790 
Silver, mine output, metal content troy ounces.. 61,335 54,518 87,951 
NONMETALS 
ei l^ pi . , —€— 41,378 51,396 54,668 
II eR cA Deu d rri DAL 88 2,821 8,874 4,477 
Stone and sand and gravel: 
Limestone rac chet 8 cubic meters.... ' 11,661 1.315 19,025 
Quarried stone, other. ................. Ll cl ll cll lll... do.... 275,882 212,909 248 , 699 
Sand and ga eee do.... 295,618 306,000 '415,628 
Sand e — metric tons.. 69,868 62, 459 67,592 


e Estimate. r Revised. 
1 Quantity in metric tons. 


Table 2.—Fiji: Exports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
Cop r, ore and concentrattꝶe LLL LLL cl L2 cll lc eee eee 1 8,292 
Gold (in bullion). nnn EE troy ounces.. 112,698 106,784 
M nese, ore and concentrate 4,480 10,574 
Nonferrous base metal scrahõhõhh „„ 8 6 
Ill! / es tere Pee 8 troy ounces.. 61,690 64,419 


1 Contained in gold bullion. 


Table 3.—Fiji: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS 
Aluminum, metal, including alloys, semimanufacture s 39 55 
Copper, metal, including alloys, semimanufactures_.._.............---..-.--------- . 48 16 
Lead, metal, including alloys, semimanufactures_.........-..--------------------- 69 60 
aim metel; including alloys, semimanufacture s long tons 179 284 
teel: 
Primary forms- oaov noe Bese Seg ⅛ A 294 275 
Semimanufset ue —— * 13,508 18,519 
Other, nonferrous metals, including alloys, semimanufacture s 114 147 
NONMETALS 
Cement oWWWV¹AW¾W¾V//ẽ q/y ² ⁰ exact i iE eeu ͤ E i mi 854 529 
Fertilizer nee ² ðöU oun Sows . aae xiva we me Ee 24,252 33,199 
Salt (including briness)))009ß LLL ll cc lll cllc leal cec 2 ce 22e lcs 992 2, 854 
MINERAL FUELS AND RELATED MATERIALS 
COR ace aoe BeBe S a OCTO ORE OS 5,691 2,058 
Len MET 174 218 
Petroleum refinery products: 
Gasoline and benzene. .............. 2... l.l... thousand 42-gallon barrels. . 268 283 
Kerosine and jet fuel) do.... 574 616 
Diesel lll..........:.. wale Cation Veo 8 do.... r 518 591 
Residual fuel-oil- ..2 uoc mace bESlE m ³ĩ AAA - y ai do.... 135 179 
Lübricants c oe edb weorreewaezccuwmaw ꝝĩ˙7 onc dE a d S LEE do.... 19 19 
Other, / ³o¹ ſ yd ĩW d miu ³ ⁵ðͤK ELE LEE 8 12 7 


r Revised. 


936 


During 1969, the Fiji Geological Survey 
engaged in geochemical and geological 
mapping of various islands and areas of is- 
lands of the, Fiji group. Mapping on 
Vanua Levu included the Savusavu area, 
the Ndreketi Basin area in the center, and 
the Mbua shield volcano and plateau on 
the western end of the island. Other smaller 
islands mapped were Ovalau, Koro, Motu- 
riki, Wakaya, and Kioa. An assessment of 
the reserves of the Nambu manganese mine 
and phosphate deposits in the Lau group 
as well as investigations of minor mineral- 
ization on Nggamea and Waya Islands was 
also made. 


Offshore exploration by Crawford Ma- 
rine Specialists, Inc. was continued near 
Vanua Levu and Viti Levu. The Govern- 
ment entered into two onshore exploration 
agreements during the year: One with Bar- 
ringer Research of Canada, and one with 
Dr. B. Campana, a consulting geologist of 
Switzerland. Each party will finance its 
own investigations, but will be compen- 
sated with mining leases to successful finds. 
Initially, Barringer was to have sole pros- 
pecting rights, except for existing valid 
claims, on Viti Levu and Vanua Levu for 
l year starting in early 1969. After March 
1970, Barringer will release most areas and 
select smaller areas for an additional 3 
years of prospecting. During the first year 
Barringer plans to engage in regional air- 
borne reconnaissance, testing new applica- 
tions of radio waves employing electrical 
and magnetic instrumentation, and geo- 
chemical and surface inspection of geologic 
structures. Dr. Campana has a 10-year agree- 
ment, presumably to start after March 
1970, to explore for bauxite, manganese, 
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and phosphate on all the islands. The Gov- 
ernment will be able to participate up to 
50 percent in any mineral development, and 
financing will probably come from Govern- 
ment and other sources for the exploita- 
tion of any finds. 

Emperor Gold Mining Co. Ltd. produced 
and milled less gold ore through the fiscal 
year ending June 1969 than it had the pre- 
vious year. During this latest fiscal year, 
98,245 ounces of gold was produced, a re- 
duction of about 9 percent from the previ- 
ous fiscal year. Reportedly, the cause of 
reduced production was the decline of the 
free market price of gold from $43.50 in 
May to the parity price of $35 per ounce in 
early December. Net operating loss was about 
$320,000, but after taking Government as- 
sistance and deferred expenditures, a net 
profit of $138,000 was made. Bauxite Fiji 
Co. Ltd. is planning a $2. million open 
pit bauxite mine despite discouraging ex- 
periences with copper mining on Vanua 
Levu. The bauxite deposit is estimated at 
6 million tons, and the company plans 
shipments of 250,000 tons annually to 
Japan starting in 1972. Southland Mining 
Ltd. has reportedly found additional man- 
ganese ore in a new license area. The com- 
pany also has recently acquired manganese 
properties on northwest Viti Levu. 

The Government is planning new legisla- 
tion to amend Fiji's Oil Mines Ordinance 
to provide more control over offshore areas 
and also plans to modernize rules govern- 
ing land exploration. The discovery of oil 
seeps in Tonga has raised interest in the 
possibility of finding oil in the Lau Islands 
of Fiji. 


NAURU AND OCEAN ISLAND 


Phosphate rock mining and export are 
the sole economic activities of the Repub- 
lic of Nauru and Ocean Island in the Brit- 
ish Gilbert and Ellice Islands Colony. Op- 
eration and management of the industry 
for both islands have been under the Brit- 
ish Phosphate Commissioners (BPC), but 
since the islands attained independence in 
January 1968 the Nauru Phosphate Com- 
mission (NPC) has been acquiring the as- 
sets as well as the control and marketing 
of its industry. According to agreement, 


valid until 1970, NPC will supply the BPC 
with rock under its former preferential 
price arrangement and will supply only 
the member countries of Australia, New 
Zealand, and the United Kingdom. An ex- 
ception was made by the BPC in 1968 to 
allow the sale of excess phosphate to 
Japan. Again in 1969 Nauru shipped about 
260,000 tons of phosphate rock to Japan 
because of an excess in Australia and New 
Zealand caused by droughts over the last 2 
years. Production, all exported, from both 
islands for the past 3 years is as follows: 
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Thousand metric tons 


Year 
Nauru Ocean Total 
Island 
13%%ͤRĩ—ᷓ h 8 1,798 452 2,250 
1988... 2 SESS 2,254 628 2,782 
%% DES 2,198 664 2,762 


In September 1969, after heated and 
prolonged negotiations between the Nau- 
ruans and BPC, during which Nauru 
threatened to sell directly to Australian 
manufacturers and Australia threatened 
import restrictions, Nauru won a 2.5-per- 
cent price increase for rock supplied to the 
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BPC. Starting in fiscal year 1970-71, the 
new price will be $15.56 per metric ton 
f.o.b. for 1.8 million tons; in the following 
year 1.4 million tons will be sold at a 
price to be negotiated. Shipments will be 
in ships owned or chartered by Nauru, 
and Nauru can sell to other customers on 
a regular basis. 

Phosphate rock reserves on Nauru were 
estimated in mid-1967 by the BPC to total 
58.9 million metric tons and at the current 
extraction rate should last about 25 years. 
It is estimated that Ocean Island will be 
depleted of phosphate rock by 1981. 


NEW CALEDONIA 


The island of New Caledonia, an over- 
seas territory of France located in the 
South Pacific Ocean, is the second largest 
nickel producer in the free world after 
Canada. Mining was started in 1875 and 
has continued since that time, principally 
by the French company Société Anonyme 
Le Nickel of the Rothschild group. In the 


last 15 years, Le Nickel's output of ore has. 


increased from less than 500,000 to over 8 
million tons, and the remainder is made up 
by a number of small operators. In 1968 
a record tonnage of ore was produced from 
the island, with an annual increase of 37 
percent. A new record tonnage was also at- 
tained in 1969, but at a lesser rate of in- 
crease (4 percent). New projects are under- 
way which will further exploit the large 
nickel deposits of New Caledonia and en- 
hance its role as a major supplier of the 
metal in the free world. 


PRODUCTION 


Except for a small amount of giobertite 
which is used locally as a refractory, min- 
eral production consisted entirely of nickel 
ore and smelter products of nickel. Antici- 
pation that the nickel industry of New Cal- 
edonia would establish another record 
output in 1969 was satisfactorily realized, 
although the rate of increase was much 
less than in 1968. Ore produced during 
1969 contained an estimated recoverable 
nickel-cobalt content of about 90,500 me- 
tric tons and was valued at about $75 
million.’ Nickel smelter products were val- 


‘ued at about $84 million. 


3In August 1969, the cFP franc (cFPF) was 
devalued from cFPF 90—US$1.00 to cFPF 101— 
US$1.00. To compensate for the near midyear 
change, values given herein have been converted 
at the prorated value of cFPF 95--US$1.00. 


Table 4.—New Caledonia: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Chromite (51 to 53 percent chromium oxide) 
Iron ore (55 to 56 percent iron 


ickel: 


Metallurgical products: 


Ferronickel (nickel-cobalt content) 
Matte (nickel-cobalt content).............. 


NONMETALS 


ieh ⁵«⅛ð d owes 


1967 1968 1969 


1. 
204 172 
8,820 


*5,808 5, 520 


20,656 22,425 23, 886 
18,840 14,894 15,909 


1,658 664 192 


P Preliminary. * Revised. 


1 Mine-run ore, about 25 percent water; nickel content 2.8 to 3.5 


rcent by dry analysis. 


3 Ferronickel grading 24 to 28 percent nickel-cobalt, matte about 79 percent nickel-cobalt. 


3 Magnesium mineral used for refractories. 
Source: Mines Service of New Caledonia. 
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Table 5.—New Caledonia: Exports of mineral commodities 
(Metric tons unleas otherwise specified) | 


Commodity 1968 1969 
/ TT0ꝙß:ꝗ ² ↄdddſͥ ͥͥͥ y y . 8 197.5588 
I AA t Ed aud E thousand tons.. 2, ; 
Smelter producta: ! 
Ferronickel: 

Electric grade (FN4 de, 25.1 percent nickel- cobalt 10,098 8,467 

Sulfur extracted (FN3 grade, 24.5 percent nickel-cobalt)...................... 8,872 5,764 

Refined (FN2 grade, 26.3 percent nickel-cobglt).............. 2...  - ll sl... 861 411 

Overrefined (FN1 grade, 27.5 percent nickel-cobalt).........................- 8,566 9,550 


Matte, nickel matte (7 


! Data in terms of contained nickel plus cobalt. 
Source: Mines Service of New Caledonia. 


Table 6.—New Caledonia: Imports 
of mineral commodities 


(Metric tons) 
Commodity 1968 1969 
METALS 
Semimanufactures, not further 
described 7,938 20.514 
Metals, not further described... 17,218 24, 234 
NONMETALS 
Cement. 50, 291 58,484 
MINERAL FUELS AND 
RELATED MATERIALS 
[nro opm 236,077 199,472 
Petroleum products. .......... 301,450 278,918 
TRADE 
Exports of mineral commodities totaled 


$126 million, an increase of $24 million 
over 1968 exports. Essentially, all the ore 
exported was shipped to Japan (3,064,000 
tons), along with 5,763 tons of matte. 
More than 90 percent (21,839 tons) of the 
ferronickel and 52 percent (8,198 tons) of 
the matte exported went to metropolitan 
France. 


COMMODITY REVIEW 


Metals.—Nickel.—The lateritic nickel ore 
mined in New Caledonia is predominantly 
the silicate type rather than a limonitic 
ore as in Cuba. New Caledonian ore occurs 
as a greenish-yellow to brown earthy mate- 
rial of weathered serpentinite often with 
decomposing boulders, and a richer green 
garnierite occurring in veinlets in the ser- 
pentinite. Reserves of nickel-bearing mate- 
rial have been estimated at nearly 1.5 bil- 
lion tons grading from 1 to 5 percent. Le 
Nickel, the major company, operates the 
local smelting plant at Noumea and mines 
the major portion of the ore. The ore for 
export to Japan comes mainly from that 
produced by a dozen or so small operators. 
Le Nickel's Thio mine on the east coast of 
the island is situated on a mountainside 


percent nickel-cobalt).... 


15,708 15.649 


plateau facing the sea where mechanical 
equipment mines benches by open pit 
methods. Transport of screened ore to the 
coast is by truck, belt conveyor, and finally 
by an aerial cable tramway 4.9 kilometers 
long. At the coast, ore is loaded on a ship 
and carried 177 kilometers around the 
southern tip of the island to Le Nickel’s 
Doniambo smelter at Noumea. Part of the 
ore is charged into low shaft blast furnaces 
at the smelter with coke, gypsum, and 
limestone to produce nickel-iron matte, 
and the iron is removed in converters to 
produce nickel matte. In another part of 
the smelter, ore is charged into electric 
furnaces to produce crude ferronickel 
which is further refined in converters to 
ferronickel pigs for the market. The nickel 
matte is either marketed or shipped to Le 
Nickel's plant at Le Havre, France, for 
further refining and conversion to nickel 
oxide or metal rondelles. Ore from a lower 
grade deposit at Poro is first crushed, up- 
graded, and agglomerated at a new pelletiz- 
ing plant before shipping to the smelter. 
The French Government is greatly inter- 
ested in increasing the output of nickel 
from New Caledonia and has subsidized 
expansion of existing facilities, approved 
the formation of international companies 
and made mining concessions available to 
interests other than Le Nickel. One pro- 
gram calls for the expansion of Le Nickel's 
Noumea plant for increasing ferronickel 
output by $30,000 metric tons annually. 
This will require additional electric fur- 
naces and increasing the capacity of port 
loading and stocking facilities at Noumea. 
In a few years this should increase Don- 
iambo's total productive capacity to about 
70,000 tons yearly. This $120 million in- 
vestment program will be partly financed 
by Kaiser Aluminum and Chemical Corp. 
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with which Le Nickel has formed two sub- 
sidiaries (Société Caledonienne du Nickel 
and Kaiser-Le Nickel Corp.). Concessions 
have been made to The International 
Nickel Company of Canada (Inco), Ameri- 
can Metal Climax Inc. (Amax), and the 
Patino Mining Corp. of Quebec. An agree- 
ment signed in March 1969 established a 
second nickel company in New Caledonia. 
This is the Compagnie Française Indus- 
trielle et Minière du Pacifique (Cofimpac) , 
which is made up of Inco and a consor- 
tium of French interests, the Société Auxi- 
liare Miniere du Pacifique (Samipac). 
Samipac includes Bureau de Récherches 
Géologiques et Minières (BRGM), 30 per- 
cent; and Ugine- Kuhlmann, Chatillon- 
Commentary, Mokta, Schneider, Banque de 
Paris and des Pays Bas, and the Indochina 
and Suez Banks, $0 percent. Inco has a 40 
percent interest. Cofimpac holds about 25 
percent of New Caledonia's laterite reserves 
and plans to establish a 45,000-ton-per-year 
nickel operation treating low-grade ore in 
the southern part of the island. Nickel will 
be marketed on a 50-50 basis between Inco 
and Samipac. Considerable exploration work 
has been done, and tests are being made 
on the ore by Inco, but until a suitable 
metallurgical process is developed for this 
ore, commercial production will be de- 
layed, possibly until about 1974. In the 
meantime Cofimpac has been investigating 
garnieritic ore deposits in the north. In 
October 1969, Le Nickel submitted plans 
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to the French Government for setting up a 
consortium of New Caledonian interests 
and the Patino Mining Corp. of Canada to 
establish a ferronickel plant and to de- 
velop low-grade garnierite at Poum in the 
northern part of the island. This will be 
partly financed by Le Nickel's expansion 
program and will be subsidized by France. 
Le Nickel will have a 51-percent interest, 
Patino will have a 30-percent interest, and 
19 percent of the Poum venture will be 
available to New Caledonian interests. The 
Poum project will include the construction 
of the plant, a town, and a port and will 
be done by Kaiser. Patino holds over 100 
million tons of ore reserves in New Cale- 
donia, including 50 million tons of 2-per- 
cent ore at Poum. Ore feed will come 
from Patino and a number of local mining 
companies. It is anticipated that, by 1972, 
40,000 tons of ferronickel will be produced 
by the Poum plant. Approval is being 
sought from the French Government to 
form another company made up of Amax 
and Société Miniére et Métallurgique de 
Peñarroya, S.A., a French mining company 
controlled by Le Nickel, to start develop- 
ing nickel deposits in 1973, with produc- 
tion scheduled for 1975 at a rate of 45,000 
tons per year. 

If all the potential nickel projects are 
brought to production, the island should 
have a maximum annual capacity of about 
240,000 tons of nickel plus cobalt by the 
late 1970's. 


NEW HEBRIDES 


Within a year after shutdown, the Forari 
mine on Efate Island of the New Hebrides 
is again scheduled to be reopened. Be- 
tween 1961 and the end of 1968, the mine 
was an important sector of the economy 
of the Condominium of New Hebrides 
(governed jointly by France and the Unit- 
ed Kingdom), producing manganese ore 
and agglomerates. Exports were almost en- 
tirely to Japan. Production and exports for 
the last 3 years of production were as fol- 
lows: 


Metric tons 
Year Produc- Exports 
tion 
1968... c ice es Ss TEE Mar 76,240 65,145 
/ ³¹. ⁵ ⁰ y didus 71,400 72,746 
1968 8öͤöÜ%og aem eene 55, 000 45, 000 


In December 1968, the former owner of 
Forari (Compagnie Française des Phos- 
phates de l'Oceanie) discontinued opera- 
tions and sold the mine to Le Manganese 
de Vate (LMV). The mine was examined 
during the year by Consolidated Gold 
Fields Australia Ltd, but the reserves were 
considered too limited for their operations. 
Calculations of Forari's reserves by an in- 
dependent body for Southland Mining Ltd. 
of Fiji disclosed 300,000 tons of 42-percent 
manganese ore and was sufficient to induce 
Southland to obtain a 50-percent interest 
in LMV by late 1969. Southland antici- 
pates that LMV will mine 60,000 tons an- 
nually and expects an initial shipment of 
10,000 tons by April 1970 to Japanese buy- 
ers. 
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PAPUA AND NEW GUINEA 


Mineral output of the Australian admin- 
istered territories of Papua and New 
Guinea (PNG) during 1969 consisted 
mainly of small amounts of gold and silver 
with a value of $936,300.4 In contrast to 
this small production, mineral activity and 
interest continued strong in PNG, which, 
in addition to the main island, comprises 
the islands of Bougainville, New Britian, 
New Ireland, Manus, and Misima, and 
many smaller islands. This interest and 
new discoveries of ore deposits promise a 
large-scale increase in mineral output in 
the near future. The recently discovered 
copper orebody now under rapid develop- 
ment at Panguna Flats, Bougainville, is 
one of the largest operations of its kind in 
the world. In this operation alone, start- 
ing in 1972, it is expected that 26 million 
tons of ore will be mined annually to pro- 
duce about 122,000 metric tons of copper 
and possibly 500,000 ounces of associated 
gold with a total gross value of around 
$179 million. During 1969 a new copper 
prospect was discovered in a remote part 
of western Papua. This find is being evalu- 
ated and appears to be high grade but 
somewhat smaller than the deposit at Pan- 
guna Flats. If it proves to be an economic 
operation, its contribution to PNG's min- 
eral production probably will not be seen 
for 3 or 4 years. 

Activity in oil search continues, but thus 
far the best wells have produced only gas 
and some condensate. 


PRODUCTION 


Mineral production for Papua and New 
Guinea for recent calendar years follows: 


Minerals 1967 1968 1969 
cor r. metrie tons... ...... ...... 1 
Gold..... troy ounces.. 27,671 26,144 25,857 


Silver do.... 17,176 18.139 17,206 


COMMODITY REVIEW 


Metals.—Copper.—In early 1969, Bou- 
gainville Copper Pty. Ltd. (BCP) com- 
pleted diamond drilling and outlining its 
porphyry copper deposit on Bougainville 
Island. Final assays and current estimates 
of grade of the deposit were obtained from 
core samples and confirmed by bulk sam- 
pling, which is continuing. BCP is owned 
two-thirds by Conzinc Rio Tinto of Aus- 


tralia Ltd. (CRA) and one-third by New 
Broken Hill Consolidated Ltd. and is the 
most extensive proving and evaluation ex- 
ercise in which this group has ever been 
engaged. Together, the partners spent over 
$16 million on the project in 1968, and it 
is estimated that the cost to bring the 
mine-concentrating complex into produc- 
tion will be around $300 million. The 
Bougainville Mining Ordinance provides 
that 20 percent of the equity will be of- 
fered to the Administration on behalf of 
the local people. Other provisions include 
a royalty of 114 percent of f.o.b. sales, and 
a maximum tax rate of 50 percent. 


Located at Panguna Flats, the deposit 
lies slightly south of the island's center, 16 
kilometers from the east coast and at an 
elevation of 610 meters in the Crown 
Prince mountain range. Copper mineraliza- 
tion is confined to intrusive stocks in vol- 
canics and their contact zones. The ore 
minerals (chalcopyrite and bornite) occur 
in fine fractures and quartz veinlets which 
form a close stockwork in the orebody and 
contain a little gold and traces of molyb- 
denite. Weakly mineralized areas are char- 
acterized by sparser veining. The higher 
grade portion of the deposit has been esti- 
mated to contain 772 million metric tons 
containing 0.47 percent copper and 0.02 
troy ounce of gold per ton, and bulk sam- 
pling indicates that this estimate is con- 
servative. An additional 400 million tons 
of lower grade ore is adjacent to the main 
body. Because of the low grade, it will be 
necessary to operate at a high throughput 
rate to make exploitation economically fea- 
sible. BCP plans to use open pit mining 
methods, which will require the removal 
of up to 37 meters of overburden, but first 
will probably clear sites and construct a 
concentrator and other permanent build- 
ings. Reportedly, the concentrator will in- 
clude conventional crushing and grinding 
followed by flotation, but the high cost of 
shipping steel balls may dictate the use of 
autogenous or semiautogenous grinding. It 
is likely that the concentrator will be de- 
signed to treat 81,000 tons of ore daily and 
produce more than 122,000 tons of con- 
tained copper annually. Other planned de- 


* Where necessary, values have been converted 
from Australian dollars (A$) to U.S. dollars at 
the rate of Al==US§1.12. 
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velopments require the construction of a 
port at Anewa Bay north of the town of 
Kieta, and a pipeline to carry concentrate 
slurry to the port for stockpiling and ship- 
ment. 

An agreement was finalized in July be- 
tween BCP and seven Japanese smelters 
(Dowa, Furukawa, Mitsubishi, Mitsui, Nip- 
pon, Sumitomo, and Toho) for which BCP 
will supply concentrate containing 965,000 
tons of copper during 15 years starting in 
1972 (81,000 tons annually the first 10 years 
and 31,000 tons during each of the last 5 
years). The copper will be valued at the 
then-existing free world price or a mini- 
mum of $0.30 per pound. This sale accounts 
for about half of BCP's output, and at pre- 
sent copper prices has a total gross value 
of over $1 billion. The smelters also will 
recover 5 to 6 tons of gold annually from 
the concentrate and pay for it at interna- 
tional gold market prices less cost of recov- 
ery. Letters of intent were also signed with 
two European companies during the year; 
one for the sale of 53,000 tons of contained 
copper annually to the German smelter, 
Norddeutsche Affinerie, and one for 15,000 
tons yearly to the Spanish company, Com- 
pania Espafiola de Minas de Rio Tinto, 
SA. 


Continued interest was shown in the old 
Astrolabe copper-gold field during 1969. 
Reportedly 320,000 tons of 5.2-percent cop- 
per ore have been proven at Laloki in an 
old mining area 27 kilometers from Port 
Moresby, and plans have been made to 
form a new company to develop the ore 
which also contains 0.21 ounce of gold and 
0.5 ounce of silver per ton. 


Following the finding of encouraging 
copper anomalies by Pacific Island Mines 
Ltd. on Misima Island last year, the com- 
pany planned to  diamond-drill those 
areas of high geochemical value at depth 
during 1969. About seven holes 300 meters 
deep were scheduled. 


During mid-1969 the Kennecott Copper 
Corp. announced the find of a high-grade 
copper prospect in the remote mountain 
area of Papua near the West Irian border 
which seems to be both large and promis- 
ing. Company officials expect that an ade- 
quate evaluation of the find will take 2 
years. Located at the headwaters of the Ok 
Tedi River in the Star Mountains, the 
prospect is on the Fubilan, a mountain 
2,200 meters high containing disseminated 
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copper ore that may run into several 
hundred million tons. The prospect is 
being drilled and samples analyzed. Grade 
may run between 0.5 and 2.5 percent cop- 
per. Other large mining companies, includ- 
ing CRA, are also prospecting in the area. 

On Manus Island, Exoil N.L. and Trans- 
oil N.L. have outlined two large copper 
geochemical anomalies and located pebbles 
containing copper carbonates in the vicin- 
ity of the anomalies. Stream sediment and 
soil sampling surveys have been expanded, 
and an extensive drilling program is 
planned for 1970. 

Gold.—In the Kainantu District of New 
Guinea, Highland Gold Development N.L. 
had begun prospecting and reportedly 
planned drilling operations on the Kathnel 
gold deposit after mid-1969. 

Iron Sands.—James Wallace Exploration 
Pty. Ltd. has been exploring the magnetite 
sands in the deltas of the Gulf of Papua 
and has obtained a favorable report on the 
area from an independent consulting firm. 
A detailed exploration and development 
program will be undertaken as a result of 
this report. 

Nickel.—A lateritic nickel deposit, 64 kil- 
ometers from the coast near Madang, 
tested by Metals Exploration N.L. appears 
to have portions that can be upgraded. 

Mineral Fuels.—Petroleum and Natural 
Gas.—Following the strike in Pasca No. 1 
well by about 6 months, a further offshore 
gas-condensate strike was made by Phillips 
Australian Oil Co. in Pasca A2, a similar 
producer, in February 1969. Pasca A2 in 
the Gulf of Papua is 80 kilometers 
offshore. 

In midyear, Basin Oil N.L. as the oper- 
ator with Reef Oil and two United States 
Companies (Continental Oil and Marathon 
Petroleum), reported a gas blowout of 
their first wildcat well in Papua, Tovala 
No. 1. 

As planned in 1968, a seismic survey for 
Interstate Oil Ltd. was completed by Aus- 
tralasian Petroleum Co. and evaluated. 
Based on the survey, Australasian chose a 
test well site (Ipigo No. 1) in the Gulf of 
Papua, 2.5 kilometers from the banks of 
the Pie River in swampy terrain. Spudding 
in was expected to be done early in 1970 
by Oil Search Ltd. Other partners are 
British Petroleum and Mobil. 
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TONGA 


The Kingdom of Tonga, comprised of a 
number of coral limestone islands (the 
Friendly Isles), extends northeastwards 
from its main island of Tongatapu for 
about 320 kilometers in a narrow band. 
The islands are well scattered; the largest, 
Tongatapu, measures only about 16 by 32 
kilometers, and lies about 750 kilometers 
southeast of Fiji. A British protectorate in 
1969, it was anticipated that the Kingdom 
would become a fully independent Nation 
and join the British Commonwealth by 
June 1970. 

An offshore seepage at Eua, an island 
near Tongatapu, was first identified as an 
hydrocarbon in September 1968; 2 months 
later additional oil shows were recognized 
around Nuku'alofa, the capital of Tonga- 
tapu. Inspection of oil samples from these 
shows indicated its low gravity, contained 
gases, and absence of sulfur. Interest was 
aroused, and in hope that an oil discovery 
would be made, the Tongan Government 


amended the Mineral Act of 1949 in late 
1968 and asked for exploration bids. An 
early deadline for closing oil bids was set 
by King Taufa'aukau, but was later ex- 
tended to January 1969. Speculations were 
made that if the Lau Basin, to the west of 
Tonga, could be the site of oil formation, 
oil accumulation might also be found in 
the Lau Islands of the Fiji group. Initial 
applications for exploration rights were 
made by Shell British Petroleum, Mobil, 
Aquitaine, Magellan, and Republic Min- 
eral Corp. of Texas. Through most of 
1969, the Tongans were indecisive regard- 
ing which applicant should get the explo- 
ration rights, but by yearend 1969 indica- 
tions were that the Government of Tonga 
would probably grant rights for onshore 
and offshore exploration to a consortium 
made up of Tonga Shell, Australian Aqui- 
taine Petroleum Pty. Ltd., British Petro- 
leum Development Co. Ltd., Gulf Oil of 
Tonga, Republic Mineral Corp. and 
Ampol. 
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